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135. Fosfomycin Susceptibilities Among Uropathogenic Extended
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Lauderdale, FL; 3University of Miami Hospital, Miami, FL; 4University of Miami,
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Background. Antimicrobial resistance among uropathogens is a global problem
with limited therapeutic alternatives. The Urinary Tract Infection Drug Resistance
Index (UTI-DRI) in the South-Atlantic Region of the United States has steadily in-
creased in the last decade by 60% (baseline 16.9 in 1999 to 27.1 in 2010). Fosfomycin
is a broad-spectrum antimicrobial that has attracted interest for the treatment of lower
UTIs caused by Gram-negative uropathogens resistant to commonly used antimicro-
bials. Data regarding antimicrobial susceptibilities for Enterobacteriaceaein the United
States are extremely scarce.
Methods. Retrospective review of urines cultures performed at Integrated Regional

Laboratories (IRL) serving 14 acute care (ACF) and 5 long-term care facilities (LTCF)
in South Florida between January 2013 and December 2013. Urine cultures were from
hospitalized patients, emergency departments and residents in LTCF. Only Enterobac-
teriaceae isolates that tested non-susceptible to extended spectrum beta-lactam agents
were included in the analysis. Isolates were considered to be ESBL-producing if they
were intermediate (I), susceptible dose-dependent (SDD), or resistant (R) to any 3rd or
4th generation cephalosporin per the 2013 Clinical Laboratory Standards Institute
(CLSI) breakpoints. Fosfomycin Kirby-Bauer disk diffusion susceptibilities were deter-
mined with a 200 ug disk using 2014 CLSI breakpoints: >16 S, 13-15 I, <12 R.
Results. ESBL-producing Enterobacteriaciae from 290 ACF and 87 LTCF urine

cultures were analyzed. The number of E. coli isolates ranged from 3-35 in ACF and
2-40 in LTCF. 93% of isolates in ACF and 97% in LTCF were susceptible (Table). Kleb-
siella and Proteus strains were less susceptible than E. colistrains.

Table: Number and percent of urinary isolates susceptible to fosfomycin

Species ACF LTCF

E. coli 202/209 (97%) 75/76 (99%)
K. pneumoniae 60/70 (86%) 9/10 (90%)
K. oxytoca 4/4 (100%) No data
P. mirabilis 5/7 (71%) 0/1 (0%)
All 271/290 (93%) 84/87 (97%)

Conclusion. Fosfomycin has excellent in vitro activity against urinary ESBL-pro-
ducing Enterobacteriacea strains, especially E. coli, in South Florida acute and long-
term care facilities.
Disclosures. All authors: No reported disclosures.
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Background. The Infectious Disease Society of America (IDSA) Guidelines for the
Diagnosis and Treatment of Asymptomatic Bacteriuria (ABU) state that treatment of a
positive urine culture without symptoms is not indicated except in pregnant women
and patients undergoing surgical urologic procedures. Despite this, literature demon-
strates a lack of understanding of the appropriate management of ABU. Previous stud-
ies have not addressed which factors influence antibiotic prescribing in ABU.
Methods. This is a retrospective descriptive cohort study to evaluate the current

practice for the management of ABU in hospitalized adults at Baystate Medical Center
from July 1, 2012 to June 30, 2013. ABU was defined as a positive urine culture
(> 10,000 CFU of a single organism) without signs or symptoms of a urinary tract in-
fection (UTI). Exclusion criteria were pregnancy, surgery during admission, history of
renal transplant, other acute infectious diagnosis, symptoms of UTI, Alzheimer’s dis-
ease, and dementia. Patients were randomized and reviewed for inclusion and exclu-
sion criteria until the target number of 100 ABU cases was reached. Data were analyzed
using descriptive statistics with 95% confidence intervals.

Results. Antibiotics were prescribed in 57% of ABU cases (95% CI 46.9 to 66.4).
Greater extent of pyuria (95% CI -73.7 to -15.8), urine CFU count >100,000 (95% CI
18.3 to 66.3), and gram negative isolate (95% CI 6.3 to 49.7) are associated with anti-
biotic prescribing. Hospitalists and residents cared for 48% and 37% of all patients re-
spectively, and prescribed 42% and 38% of antibiotics. One case of Clostridium difficile
infection was observed in the non-antibiotic group and 2 in the antibiotic group (95%
CI -5.4 to 7.7).
Conclusion. ABU is frequently treated with antibiotics despite published guide-

lines. Misinterpretation of urinalysis, specifically extent of pyuria, may be influencing
providers to prescribe antibiotics for ABU. Urine culture results may also be influenc-
ing antibiotic prescribing, specifically high CFU counts and gram negative isolates.
This information can be used to create an educational intervention targeted towards
hospitalists and residents to decrease the prescribing of antibiotics in ABU.
Disclosures. All authors: No reported disclosures.
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Background. Although CDC recommends that hospitals implement antibiotic
stewardship programs, standard methods to evaluate antibiotic prescribing (AP) are
not well established. The Emerging Infections Program (EIP) field tested an approach
for evaluating inpatient AP quality for CAP and UTI.
Methods. A convenience sample of adult patients on antibiotics for clinician-doc-

umented CAP or UTI during a 2011 10-state antimicrobial use prevalence survey were
selected for chart abstraction. Diagnostic tests, antibiotics, and infection signs/symp-
toms were collected from medical records. We calculated the proportions of: 1) CAP
patients with recommended antibiotics and cultures according to the 2007 IDSA and
American Thoracic Society guideline; 2) UTI patients with compatible signs/symp-
toms and urine cultures; 3) patients with final culture results before discharge.
Results. Records were reviewed for 41 CAP and 132 UTI patients in 36 hospitals

among 8 EIP sites. Of 19 CAP patients for whom guidelines recommend blood and
respiratory cultures, 7 (37%) did not have a blood culture and 14 (74%) did not
have a respiratory culture. Among 31 CAP patients who had either culture (whether
recommended or not), 3 (10%) had a positive culture and 1 (3%) had a final
result prior to discharge. Of 33 CAP patients not needing intensive care, 4 (12%)
did not receive a guideline-recommended inpatient antibiotic regimen. Of 132 UTI
patients, 51 (39%) lacked a documented sign/symptom and 22 (17%) did not have
a urine culture collected before antibiotic start. Of 54 (41%) UTI patients with
signs/symptoms and a positive culture, culture results were not final prior to discharge
for 8 (15%).
Conclusion. Cultures to inform evaluation of CAP and UTI inpatient AP quality

were often not collected or results were unavailable. CAP patients frequently did not
have documentation of culture collection in accord with recommendations. UTI pa-
tients frequently did not have documentation of key elements of UTI diagnosis, and
results to inform AP were not available during the hospitalization in some patients
with signs/symptoms and a culture. More work is needed to define objective measures
of AP quality and understand barriers to timely availability of microbiology data to
inform inpatient AP.
Disclosures. All authors: No reported disclosures.

138. Do Criteria-Based Urine Cultures Contribute to Unnecessary
Antibiotic Use at a Community Teaching Hospital?
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Background. Asymptomatic (Asx) bacteriuria is commonly treated with antibiot-
ics despite evidence demonstrating no benefit. Reliance on urinalysis (UA) or urine
culture (UCx) without consideration of patient (pt) symptoms may contribute to over-
treatment. A criteria-based urine culture (CB-UC) process relies on UA triggers to de-
termine need for UCx. The purpose of this study was to assess the impact of CB-UC on
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inpatient antibiotic prescribing and development of antimicrobial resistance at a com-
munity teaching hospital.
Methods. A retrospective cohort study was conducted of adults admitted between

January 1 and September 30, 2013 who had a UA performed meeting criteria for UCx.
Pts were excluded if discharged before results of UCx were available, neutropenic, or his-
tory of renal transplant within a year. UCx was prompted by≥ 1+ bacteria, yeast,≥ 3
white blood cells (WBC) per high power field (hpf ) for men or ≥ 10 WBC/hpf for
women. Data collected included pt characteristics, UA andmicrobiologic data, antibiotic
regimens, and clinical outcomes. Pts were compared based on presence of urinary tract
infection (UTI) symptoms and further stratified based on receipt of UTI treatment (tx).
Results. 300 pts were included, 241 in the Asx group and 59 in the symptomatic

group. Demographics were similar between groups. Approximately 58% of UCx were
negative. E.coliwas the most frequently isolated organism (43%). The most common
empiric treatments were fluoroquinolones (48%) and cephalosporins (44%). In the
symptomatic group 80% of pts received tx, while 20% of Asx pts received tx. No stat-
istical difference in new antimicrobial resistance at 6 months was found between
groups. A subgroup analysis of Asx pts found that those who received tx had more
new antimicrobial resistance (11.3% vs 4.4% p = 0.044). Risk factors associated with
tx in Asx pts included UA with bacteria present (OR 9.6, 5.0 – 143), ≥10 WBC (OR
2.5, 2.0 – 3.4), or a positive UCx (OR 2.6, 2.0 – 3.5).
Conclusion. Over half of CB-UCs were negative and approximately 20% of Asx pts

received UTI tx; this was significantly associated with development of antimicrobial
resistance. These results support the need for revision of the CB-UC process and an-
timicrobial stewardship interventions to reduce tx of Asx bacteriuria.
Disclosures. All authors: No reported disclosures.
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Background. Asymptomatic bacteriuria (ASB) is common in patients admitted to
inpatient rehabilitation (IPR) units. Current guidelines recommend against routine
urine testing in asymptomatic patients, including patients with spinal cord injuries
(SCI). Screening for urinary tract infections (UTI) is prompted by subjective observa-
tions that may not relate to infection; however, a positive urine screen frequently
prompts antimicrobial prescribing even in the absence of symptoms.
Methods. A retrospective case control study was conducted at a university-

affiliated academic medical center with a 76-bed IPR unit. 181 IPR patients hospital-
ized between August 2013 and October 2013 were randomly selected. The documented
reasons for urine testing and results, antibiotic use, demographic information, comor-
bidities, and urinary catheter data were collected. SAS V9.3 was used to analyze the
data. The primary objective was to determine patient factors that prompted screening
and treatment and to document specific UTI symptoms. A secondary objective was to
describe appropriateness of antimicrobial use.
Results. 104 patients had orders for urinalysis and/or culture. Only 17 patients

(16.3%) who were screened had specific UTI symptoms as defined by the National
Health Safety Network (NHSN). Among the 61 patients who were ordered antibiotics,
38 patients had ASB (62.3%). Neurogenic bladder in SCI patients is a known risk factor
for UTI. Of those screened in our study, 36 patients (35%) had documented neurogen-
ic bladder, while 10 (13%) patients without screening had neurogenic bladder
(OR = 3.4, 95% CI = 1.6-7.4, p = 0.002). Results from a multivariate analysis deter-
mined the following factors associated with urine screening.

Variable OR 95% CI p-value

Actual LOS Per week (7 days) 2.1 (1.4, 3.2) 0.0006
WBC Count ≥11,000 4.6 (1.4, 15.8) 0.014
Symptoms 153.4* (32.5, ∞) <.0001
IPR Unit General Baseline 0.018

Stroke 4.2 (1.3, 13.9)
SCI 1.8 (0.6, 5.6)
Traumatic Brain Injury 0.14 (0.01, 2.4)

Conclusion. The primary use of antimicrobial agents on the IPR units at our in-
stitution is for the treatment of ASB. The practice of routine urine screening for asymp-
tomatic patients should be revisited. This project identifies an opportunity for targeted
antimicrobial stewardship efforts.
Disclosures. All authors: No reported disclosures.
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Background. Antibiotics are among the most commonly prescribed medications
in long-term care facilities. Reports show that 25-75% of systemic antimicrobials are
prescribed inappropriately, often for asymptomatic bacteriuria.
Methods. We developed a collaborative program to improve the management of

suspected urinary tract infection in the elderly. The program provided useful tools for
promoting a careful approach to indications for urine testing (including the appropri-
ate evaluation of mental status changes) and the interpretation of urine test results. The
curriculum reviewed appropriate culture and treatment indications during 2 full day
workshops, webinars, four conference calls and one-to-one coaching sessions. To an-
alyze the effectiveness of the program we measured urine culture rates, facility rates of
diagnosis of urinary tract infection, and C. difficile infection rates before and after the
program.
Results. Seventeen long term care facilities throughout Massachusetts participated

and submitted monthly data. Urinary tract infections decreased by one-third after the
intervention (IRR = 0.67, CI = 0.59, 0.76) and urine cultures decreased by one quarter
(IRR = 0.73, CI = 0.66, 0.79). Incidence of C. difficile decreased by nearly one-half after
the initiation of the collaborative (IRR = 0.55, CI = 0.39, 0.78).

Conclusion. Following a collaborative program to improve practice in testing and
diagnosis of bacteriuria, there was a decrease in infection diagnoses and urine cul-
tures rates reflective of an improved understanding of when to culture and an im-
provement in appropriate diagnosis. During this time period, there was a marked
decrease in C. difficile infection rate which may have been due in part to decreased
antibiotic usage, although this was not measured. These data support a reasonable
model for other health care systems to utilize to improve care of long-term care fa-
cility residents who are at risk for unnecessary antibiotic treatment for asymptomatic
bacteriuria.
Disclosures. All authors: No reported disclosures.

141. Urine Culture Optimization: A Powerful Antimicrobial Stewardship
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2Medicine, University of Toronto, Toronto, ON, Canada
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Background. Inappropriate collection of urine cultures (UC) has the potential to
increase the likelihood of antimicrobial prescription for asymptomatic bacteriuria. An-
timicrobial overuse can lead to increased cost, mortality and morbidity related to an-
timicrobial resistance and Clostridium difficile. We postulated that a quality
improvement strategy to optimize collection of UCs would effectively reduce the un-
necessary use of antibiotics.
Methods. The Antimicrobial Stewardship (ASP) team at our hospital initiated

interventions aimed at optimizing UC collection in our Emergency Department
(ED). Our interventions consisted of a creation of a Working Group involving
the ED staff and an Infection Preventionist (IP) trained in Frontline Ownership
(FLO) techniques. Thinking sessions involving staff were facilitated by the same
IP utilizing FLO principles; the sessions reviewed process, policy and encouraged
UC utilization dialogue. Session summaries and UC volume run charts were shared
biweekly serving as continuous feedback to the ED. Antimicrobial use was deter-
mined through financial charge data and standardized as defined daily doses/
1,000 patient days.
Results. Pre-intervention UC rate was (0.09 per ED patient visit) compared to

after intervention (0.06 per ED patient visit), representing a 24% reduction
(p < 0.002) (Figure 1). Use of ciprofloxacillin in the ED from 9.8 to 8.0 (DDD/1,000
ED Visits) an 18 %(p = 0.02) reduction (Figure 2).
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Figure 1. Urine Culture (UC) testing reduction in the Emergency Department (ED) 2013 from
pre-intervention UC rate was (0.09 per ED patient visit) compared to after intervention (0.06 per
ED patient visit) a 24% reduction (p<0.002).

Figure 2. A reduction of Ciprofloxacillin’s Daily Defined Dose (DDD) for the Emergency Depart-
ment in 2013 from pre-intervention mean 9.8 (DDD/1,000 ED Visits) to post intervention mean of
8.0(DDD/1,000 ED Visits) an 18 %( p=0.02) reduction

Conclusion. Our intervention in the ED using FLO methodology, effectively re-
duced UC testing and in turn reduced the ciprofloxacin. Our novel intervention rep-
resents an upstream approach to ASP, capitalizing on frontline staff engagement in
stewardship interventions. Optimizing microbiologic evaluation is an important stew-
ardship tool to prevent inappropriate use of antimicrobial agents.
Disclosures. All authors: No reported disclosures.
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Background. Antimicrobial stewardship optimizes patient care via promoting ap-
propriate antimicrobial use. Institutional data demonstrates UTI as the most common
indication for antimicrobial initiation, but diagnosis remains challenging and treat-
ment of asymptomatic bacteriuria is common. The purpose of this study was to eval-
uate antimicrobial prescribing practices for UTIs in the acute care setting using a
standardized chart audit tool as part of an antimicrobial stewardship initiative.
Methods. Four hospitals participated in this retrospective, multicenter, point prev-

alence survey using a standardized CDC-endorsed chart audit tool. Data were captured
on a single day at each hospital in January or February 2014. Patients were included if
they were receiving antimicrobial(s) for an indication of UTI per order indication or if

not available, through positive urine culture (1 hospital). Data collected included de-
mographics, presenting symptoms, urinalysis and urine culture, empiric and patho-
gen-guided treatment and total inpatient duration of therapy.
Results. Of 91 patients included, 59 (65%) were female. Hospital medicine service

was the primary team for 61 (67%). Eighteen (20%) patients were asymptomatic and 29
(32%) presented with only one UTI related symptom. Commonly reported signs and
symptoms included leukocytosis (27%), fever or rigors (23%) and new onset delirium
(19%). Urine culture was obtained in 83 patients; Gram negative organisms (64%)
were the most common pathogens. After applying McGeer Criteria to 66 patients with-
out an indwelling urinary catheter, only 7 (11%) met both symptomatic and microbio-
logical criteria for UTI. Ceftriaxone, ciprofloxacin and sulfamethoxazole-trimethoprim
were the most commonly used antimicrobials for monotherapy. The median duration of
therapy for those patients meeting McGeer Criteria was five days.
Conclusion. These results demonstrate an over-use of antimicrobials for UTI in

the absence of diagnostic criteria. Using a standardized, CDC-endorsed chart audit
tool facilitated rapid project implementation and led to timely identification of a stew-
ardship intervention targeting appropriate diagnostics that could be implemented
across a multi-institution collaborative.
Disclosures. All authors: No reported disclosures.
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Background. Antibiotic overuse is a problem among hospitalized patients that in-
creases costs and fuels the emergence of antimicrobial resistance. Although many assert
that treatment of positive urine cultures that are not urinary tract infections (UTIs), such
as asymptomatic bacteriuria and contaminated cultures, are a driving force behind in-
appropriate antibiotic use, there are few data assessing the validity of this claim.
Methods. We reviewed 299 urine cultures from unique individuals at 3 medical

centers in Los Angeles (a community hospital, a county hospital, and a private tertiary
care medical center) using a standardized chart abstraction form. For each positive cul-
ture, we assessed for symptomatic urinary tract infections (SUTI) using both IDSA and
NHSN criteria, and evaluated antibiotic treatment and indications.
Results. Of the 299 positive cultures, criteria for SUTI was met infrequently: 29%

using IDSA criteria, and 29% using NHSN surveillance criteria. Concordance between
IDSA and NHSN criteria was only 66%. Among the 163 patients not using antibiotics
for another reason whose urine culture did not meet clinical SUTI IDSA criteria, 38%
(n = 62) received antibiotics directed at urine studies within 1 day after urine culture
collection. Among 171 patients not meeting SUTI criteria by NHSN criteria and not
receiving antibiotics for other reasons, 42% (n = 71) received antibiotics directed at
urine studies. On day 4 after culture, 50% (59/119) of non-SUTI by IDSA criteria
and 43% (53/122) by NHSN criteria were receiving antibiotic treatment. Factors asso-
ciated with antibiotic receipt for a non-SUTI by IDSA criteria 1 day and 4 days after
culture were the same: hospital identity, presence of leukocyte esterase, positive nitrite,
and urine leukocyte count.
Conclusion. In our 3 center survey, antibiotic treatment of positive urine cultures

that were not SUTI was prevalent both empirically and after culture results were final-
ized, especially among patients with leukocytes in the urine. Our data suggest that in-
appropriate antibiotic treatment of positive urine cultures that do not represent UTIs is
highly prevalent and a potential target for antimicrobial stewardship programs aiming
to reduce inappropriate inpatient antibiotic use.
Disclosures. All authors: No reported disclosures.

144. Unexpected Intramuscular Ceftriaxone Prescribing Patterns in a
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Background. Intravenous ceftriaxone (CTX) is commonly used due to its broad
spectrum activity and convenient dosing. Intramuscular (IM) CTX has a more limited
role and is primarily used to treat sexually transmitted infections (STI). We noted an
unexpectedly high number of IM CTX prescriptions in our ambulatory care system
and initiated a quality improvement project to investigate its use.
Methods. In July 2013, retrospective chart reviews were conducted for IM CTX

prescriptions issued between June 2012 and June 2013. 556 prescriptions were identi-
fied and 20% of charts from each campus were reviewed to identify indications for
therapy. Based on the results, in August 2013 an intervention that included clinic
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stock adjustment and staff education was completed. A post-intervention review was
conducted for IM CTX prescriptions issued between October 2013 and March 2014 to
evaluate the impact of the intervention.
Results. IM CTX prescriptions decreased by 63.9% in the 6 months following the in-

tervention (227 vs 82). Many patients received a one-time CTX dose in clinic and were also
prescribed an oral antibiotic to complete the treatment course. The most common indica-
tions in the pre-intervention period were skin and soft tissue infections (SSTI) (34.2%),
lower respiratory tract infections (20%) and STI (18.3%) compared with STI (44.4%) and
SSTI (38.9%) in the post-intervention period. Pre-intervention, one campus was identified
as an outlier with over 3-fold the number of prescriptions of any of the other campuses.
Although that campus remained the highest user, total IM CTX prescriptions decreased
76.7% post-intervention, with one provider accounting for 28.6% of prescriptions.
Conclusion. Even with very familiar and frequently prescribed agents such as cef-

triaxone, opportunity exists for improved antibiotic utilization. As IM CTX requires
administration, most often by nurses, improved prescribing practices may also reduce
unnecessary utilization of nursing resources. Prescriber and pharmacist education and
adjustment of CTX clinic stock can be successful antimicrobial stewardship strategies
to decrease inappropriate antimicrobial utilization in the outpatient setting.
Disclosures. All authors: No reported disclosures.
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Jackson Memorial Hospital, Miami, FL; 2Medicine, Division of Infectious Diseases,
University of Miami Miller School of Medicine, Miami, FL; 3Divison of Biostatistics,
Miami, FL

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobial use and susceptibility patterns of common Gram neg-
ative (GN) organisms differ within hospital units. Antimicrobial stewardship strategies
emphasize that empiric antimicrobial therapy should be patient specific, guided by
local data and the presumptive site of infection.
Methods. Retrospective review of the microbiology surveillance system (Vigilan-

zÒ) comparing antimicrobial susceptibilities patterns of bacterial isolates between hos-
pital adult intensive care units (ICUs) and the emergency department (ED), at Jackson
Memorial Hospital (1550 beds, Miami, FL) from June 2012 to June 2013. Only the first
positive isolate per patient was included. Antibiograms were categorized by patient
location in Surgical ICU (SICU), Medical ICU (MICU), and ED. Antimicrobial use
was measured in days of therapy (DOT)/1,000 patient days. Proportions of bacteria
susceptibilities to specific antibiotics were compared between patient locations using
chi-square test of Fisher’s exact test where appropriate. Any post-hoc testings were
performed using Bonferroni’s adjustment for family-wise error rate.
Results. 4,980 bacterial isolates were analyzed. 1289 (26%) ED, 536(11%) MICU,

349(7%) TICU, 318 (6%) SICU, 302(6%) NSICU. Pseudomonas aeruginosa suscepti-
bilities to cefepime differed between ED 89%, MICU 75%, SICU 66% (p= <0.0001), ED
vs SICU (p = 0.0164) was significant. P. aeruginosa isolates were more susceptible to
meropenem in the ED than MICU and SICU (93% vs 72% p = 0.0078 and 93% vs 53%
p < 0.0001 respectively). Klebsiella pneumoniae susceptibilities to cefepime differed be-
tween ED 91%, MICU 75% and SICU 85% (p= 0.0197), ED vs MICU (p = 0.0174) was
significant. Antimicrobial use in DOTs differed between units: vancomycin was the
most used antibiotic in all units. Meropenem used differed between units, ED used
less 16.53gr/1,000 patient days. MICU used more cefepime than other units.
Conclusion. There are differences in antimicrobial susceptibilities between units.

GN organisms were more susceptible to cefepime and meropenem in the ED than in
specific unit (MICU, SICU). We also observed that cefepime was used more in the
MICU. Further analysis are needed to determine if antimicrobial use correlates with
trends in antimicrobial resistance for each unit.
Disclosures. All authors: No reported disclosures.

146. Review of Empiric Echinocandin Therapy for Candidemia
Cristina Amado, MD1; Paul Blair, MD2; Marc Siegel, MD, Medicine3; John Keiser,
MD4; 1Infectious Diseases, George Washington University, Alexandria, VA; 2Internal
Medicine, George Washington University, Washington, DC; 3Medical Faculty
Associates/George Washington University Medical Center, Washington, DC; 4George
Washington University Hospital, Washington, DC
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Thursday, October 9, 2014: 12:30 PM

Background. Candidemia represents up to 9% of all blood cultures, of which the
majority are due to azole-sensitive species. The 2009 IDSA guidelines recommend em-
pirically starting fluconazole ($7/day at 2013 GW hospital pharmacy pricing) for can-
didemia until species identification. The exceptions are for patients with moderately
severe to severe illness, patients who are neutropenic, or patients with recent azole ex-
posure. In clinical practice however, echinocandins ($117/day) are started empirically
in the majority of patients with candidemia without clear benefit, but at significantly
increased financial burden.
Methods. We reviewed the hospital records of any patient at the George Washing-

ton University Hospital with candidemia over a 6-year period from January 1, 2008
through December 31, 2013, and evaluated the empiric antifungal therapy used in re-
lation to the Candida species and patient clinical status. Fluconazole sensitivity was
routinely tested for all Candida species after January 1, 2011.

Results. 163 patients (97 men, 66 women) with a mean age of 58 years old had 411
positive blood cultures for Candida, of which 74.8% were hospital-acquired. 51.5% of pa-
tients were in the ICU and 83.4% had a central venous catheter at the time of their can-
didemia. Infectious Diseases consultation was requested in 70.2% of cases and the 30-day
mortality was 39.3%. C. albicans accounted for the majority of episodes (34.7%), followed
by C. parapsilosis (30%), C.glabrata (19.5%), and C. krusei (3%). 46.8% of the C. glabrata
isolates after January 1, 2011 were azole-resistant, but accounted for only 10.4% of all can-
didemias over this time period. An echinocandin was started empirically in 70.9% of
cases, but was switched over to fluconazole in 51.9% of these cases. No ID consult was
obtained in 56 episodes of candidemia and in 19 (33.9%), of these an echinocandin was
the sole therapy used for azole-sensitive Candida species. This occurred only in 15.9% of
cases when an ID consult was requested, which was statistically significant.
Conclusion. Echinocandins are used as empiric therapy for candidemia in the ma-

jority of patients despite a low prevalence of azole-resistant Candida species resulting
in significantly increased cost despite no definitive mortality benefit.
Disclosures. All authors: No reported disclosures.

147. An antibiotic stewardship program in the emergency department
decreased piperacillin-tazobactam use and increased guideline-concordant
antibiotic prescribing for uncomplicated cystitis
Michelle Haas, MD1,2; Bryan Knepper, MPH, MSc3; Kevin Kaucher, PharmD4,5;
Kati Shihadeh, PharmD5,6; Jeffrey Sankoff, MD7; Timothy Jenkins, MD1,2; 1Medicine/
Infectious Diseases, Denver Health Medical Center, Denver, CO; 2Medicine/Infectious
Diseases, University of Colorado-Denver Health Sciences Center, Denver, CO; 3Patient
Safety and Quality, Denver Health Medical Center, Denver, CO; 4Pharmacy, Denver
Health Medical Center, Denver, CO; 5University of Colorado Skagg’s School of
Pharmacy and Pharmaceutical Sciences, Aurora, CO; 6Acute Care Pharmacy, Denver
Health Medical Center, Denver, CO; 7Emergency Medicine, Denver Health Medical
Center, Denver, CO
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Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobial stewardship programs aim to optimize antibiotic use to
improve patient outcomes. Data regarding the impact of stewardship efforts in the Emer-
gency Department (ED) are limited. We extended our inpatient antimicrobial steward-
ship program to our ED and report on antibiotic use before and after this initiative.
Methods. We developed a quarterly report of antibiotics administered standardized

by 1,000 patient encounters (PE) to monitor use over time. Initial interventions were fo-
cused in two areas: 1) Prospective audit and feedback to decrease unnecessary use of pi-
peracillin-tazobactam (pip-tazo) was initiated in October 2012. Cefepime was the
recommended anti-pseudomonal agent, where appropriate. 2) Increasing adherence to
treatment guidelines for uncomplicated cystitis, beginning in January 2013. Nitrofuran-
toin was the recommended first-line agent. To measure the impact of these interventions
on antibiotic utilization, we performed a retrospective pre/post-intervention evaluation of
adults >18 years who received at least one dose of an antibiotic in the ED. Days of an-
tibiotic therapy (DOT)/1,000 PE were compared between time periods using interrupted
time-series analysis to detect changes in level and trend before and after the intervention.
Results. Pip-tazo use was significantly decreased by -3.2 DOT/1,000 PE (95% CI

-5.8 to -0.7) immediately after the intervention (p = 0.02). Cefepime use increased by
1.9 DOT/1,000 PE (95% CI -0.8 to +4.7) immediately after the intervention (p = 0.05).
Among cases identified with uncomplicated cystitis, nitrofurantoin use significantly
increased by 8.3 DOT/100 cases (95% CI 0.9-15.8) immediately after the intervention
(p = 0.03). Cephalexin use decreased by -15.8 DOT/1,000 cases (95% CI -32.5 to +0.8)
immediately after the intervention, (p = 0.05).
Conclusion. Antibiotic stewardship initiatives can result in rapid practice change

in the ED which can be monitored through use of longitudinal antibiotic utilization
data. Future interventions should aim to expand the focus of antibiotic stewardship
initiatives in the ED.
Disclosures. All authors: No reported disclosures.

148. Use of a Skin and Soft Tissue Protocol to Reduce Emergency
Department use of Ertapenem in a 325 Bed Community Hospital
DustinWaters, PharmD, BCPS1; Brittany Bryan, PharmD2; 1Pharmacy, Intermountain
Healthcare McKay-Dee Hospital Center, Ogden, UT; 2Intermountain Healthcare
McKay-Dee Hospital, Ogden, UT

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Skin and soft tissue infections (SSTI) are a common presentation in
the emergency department. The most common pathogens that cause SSTI are Staph-
ylococcus aureus and Streptococcus pyogenes.
The IDSA guidelines for SSTI recommend that the empiric treatment for simple

SSTI be treated with anti-staphylococcal penicillins or a first or second generation
cephalosporin. Ertapenem may appear to be a good choice to treat SSTI due to its
broad spectrum of activity against both gram positive and gram negative bacteria.
However, the guidelines state that ertapenem should be saved for complicated infec-
tions or for infections caused by bacteria resistant to our first line options.
In 2011 a protocol for the treatment of SSTI in the emergency department was im-

plemented at McKay- Dee Hospital in hopes of standardizing the approach to treating
SSTI in the emergency department.
The primary outcome was to determine the effect the protocol has had on the use of

ertapenem to treat SSTI in the emergency department. A relative decrease of 25%
would show efficacy of the implemented protocol.
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Methods. Using ICD9 codes, patients treated for SSTI in the emergency depart-
ment immediately prior to and after the protocol was implemented were identified.
The electronic medical record was then reviewed to determine what medication the
patient received. The overall percentage use of ertapenem was determined for each
group and evaluated using the chi squared test. In the 2007-2008 group 1298 patients
were evaluated, 281 were excluded, 996 met the inclusion criteria. In the 2011-2012
group 1158 patients were evaluated, 163 were excluded, 995 met the inclusion criteria.
Results. In the 2007-2008 group 322 (32%) patients received ertapenem. In the

2011-2012 group 140 (14%) patients received ertapenem. The difference in ertapenem
usage was found to be statistically significant (P <0.0001).
Conclusion. To maintain the effectiveness of ertapenem its use should be reserved

for complicated SSTI or SSTI caused by bacteria resistant to first line options as recom-
mended by the IDSA guidelines. Based on the data collected it appears that the protocol
helped to decrease the use of ertapenem to treat SSTI in our emergency department.
Disclosures. All authors: No reported disclosures.

149. Impact of a Clinical Decision Support Tool in the Emergency
Department on Antimicrobial Prescribing Patterns for the Treatment of
Pneumonia
Danielle Evans, PharmD1; Nishaminy Kasbekar, PharmD, FASHP2; Judith O’donnell, MD3;
Tanya Dougherty, PharmD, BCPS2; Richard Maniglia, MD3; Christian Boedec4;
Christopher Edwards, MD4; Amanda Binkley, PharmD, AAHVIP2; 1Pharmacy,
Massachusetts General Hospital, Boston,MA; 2Pharmacy, Penn PresbyterianMedical Center,
Philadelphia, PA; 3Infectious Diseases, Penn Presbyterian Medical Center, Philadelphia, PA;
4Emergency Department, University of Pennsylvania Health System, Philadelphia, PA
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Thursday, October 9, 2014: 12:30 PM

Background. The National Hospital Inpatient Quality Measures identifies commu-
nity-acquired pneumonia (CAP) as a core measure. The Joint Commission and Centers
for Medicare and Medicaid Services assess rates of compliance with the standards estab-
lished for core measures. The primary objective of this project was to evaluate the impact
of a clinical decision support (CDS) tool in our Emergency Department (ED) on the rate
of guideline concordant empiric antibiotic selection for the treatment of CAP.
Methods. To improve risk factor identification and appropriate antibiotic selec-

tion for CAP at Penn Presbyterian Medical Center, the pharmacy and ED collaborated
with infectious diseases and informatics representatives in the development and imple-
mentation of an electronic antibiotic CDS tool. This CDS tool was created within the
ED’s electronic medical record and computerized physician order entry system to
guide empiric antibiotic selection for patients presenting with CAP.
To assess impact the pharmacy department conducted a pre-implementation and

post-implementation, retrospective evaluation of patients that presented to the (ED)
with a primary or secondary ICD-9-code indicative of pneumonia between February
1, 2012-April 30, 2012 (pre-implementation control group) and February 1, 2013-
April 30, 2013 (post-implementation of the CDS tool).
Results. Sixty-eight patients were included in the pre-implementation arm and 60

included in the post-implementation arm.
In order to further validate the impact of clinicial decision support tools on patient

outcomes, future studies with a larger patient population should be developed.

Pre Post p-value

Appropriate empiric antibiotic selection
Total 36/68 (52.9%) 44/60 (73.3%) <0.001
ED discharge only 18/20 (90.0%) 16/17 (94.1%) 0.647
Hospital admission 18/48 (37.5%) 28/43 (65.1%) < 0.001

Excess antibiotic days (median) 0.5 0

Conclusion. Results demonstrate that the implementation of a CDS tool to guide
antibiotic selection in the Emergency Department significantly improved adherence to
national guidelines and decreased days of excess antibiotics. This represents a low-
maintenance and sustainable intervention.
Disclosures. All authors: No reported disclosures.

150. Changes in Nursing home Reimbursement Associated with
Improvement of Antibiogram Data in an Urban Community Hospital
Kevin Mcdonough, BS, PharmD, MPA1; Samya Shafi, MD2; Elizabeth Mammen-
Prasad, MD3; Diana Finkel, DO4; 1Pharmacy, Cardinal Health. Pharm. Services, East
Orange, NJ; 2East Orange General Hospital, Butler, NJ; 3East Orange General Hospital,
Irvington, NJ; 4Cross Roads Medical, Clifton, NJ
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Thursday, October 9, 2014: 12:30 PM

Background. Multidrug resistant organism infections (MDROI) remain a threat
in hospitals and Nursing Homes . East Orange General Hospital (EOGH) has had vig-
orous infection control practices and an antibiotic stewardship program in place for 5
years. It was noted that the EOGH Antibiogram showed gains against MDROI.
The Federal Government changed NH reimbursement in 2011 leading Nursing

Homes to transfer fewer patients .We hypothesize that this would lead to decreased
admissions to hospitals and a decrease in MDROI. We report on our experience
from 2011-13
Methods. The study comprised of inpatients at EOGH. Admissions were 8023,

7515, 6928 for 2011, 2012 and 2013 respectively, of these, Nursing Home patients
were 1624, 1338 and 1051 in years 2011, 2012 and 2013 respectively. Antibiotic utili-
zation statistics were gathered for antibiotics used to treat MDROI: tigecycline(TG),
carbapenems(CP) and colistin(CL). The data was converted to defined daily doses
(DDD). Sensitivity data was collated
Results. Nursing Home admissions declined over the study period the following

percentage, 20%, 17% and 15% for 2011, 2012 and 2013 respectively.
The data for CL/ DDD adjusted for patient days decreased by 27 %, CP/DDD by

25% and TG/DDD by 10% from 2011-13.
Antibiogram sensitivities improved over the study period. E coli sensitivities im-

proved for: ceftriaxone(CT) (79%-85%), levofloxacin(LV) (51%-57%), Klebsiella pneu-
moniae sensitivities improved for: gentamicin (71%-76%), imipenem(IP) (59%-64%),
LV (50%-60%),CT ( 45%-54%). Pseudamonas aeruginosasensitivities were mixed with
sensitivities improving for LV (50%-62%), and decreasing for IP (70%-67%) and cefe-
pime (80%-75%)
Conclusion. Changes in federal reimbursement affecting nursing home admis-

sions to hospitals may have kept patients with MDROI out of the hospital, leading
to the improvement of the Antibiogram.
Disclosures. All authors: No reported disclosures.

151. Is Nursing Home Specific Antibiogram Necessary for All Nursing
Homes?
Kaushal Shah, MD1; Paul Cook, MD2; Tae Lee, MD3; Muhammad Salman Ashraf,
MD4; John Christie, MD, PhD5; Xiangming Fang, PhD3; 1Infectious Disease, East
Carolina University/ Vidant Medical Center, Greenville, NC; 2Infectious Diseases, East
Carolina University, Greenville, NC; 3East Carolina University, Greenville, NC;
4Infectious Disease, Brody School of Medicine, East Carolina University, Greenville,
NC; 5East Carolina University/ Vidant Medical Center, Greenville, NC
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Background. Smaller sample size in nursing homes can be one of the limitations
in developing useful facility specific antibiogram. Studies looking into variability of an-
tibiotic susceptibilities for closely located nursing homes are lacking. We examined the
differences in the susceptibility results of the commonly prescribed antibiotics for the
most common organism identified on urine cultures in 4 different nursing homes lo-
cated within 5 miles of each other.
Methods. Using a retrospective study design, we conducted chart reviews on all

patients who were managed for SAB at Vidant Medical Center and affiliated com-
munity hospitals during a one-year period (November 2012 to November 2013).
Subjects were divided into two groups: those who received ID consultations and
those who did not. Information on demographics, quality-of-care indicators, and
clinical outcomes were obtained. Fisher’s exact test and chi square analysis were
used to assess differences in the two groups with p < 0.05 denoting statistically
significance.
Results. Escherichia coli was the most common microorganism from urine cul-

tures with 99 total isolates (21, 23, 19 and 36 from nursing homes A, B, C and D, re-
spectively). When comparing sensitivities of Escherichia coli in nursing homes A, B, C
and D, 86%, 78%, 63% and 81% of the isolates were sensitive to trimethoprim-
sulfamethoxazole, respectively (p = 0.35); 76%, 78%, 58% and 61% to ciprofloxacin
(p = 0.33), 90%, 87%, 89% and 81% to cefazolin (p = 0.69); 95%, 96%, 95% and
100% to nitrofurantoin (p = 0.68). The only significant difference was in the sensitivity
of ampicillin (62%, 39%, 11% and 44%, p = 0.01). Other common organisms included
Klebsiella pneumoniae (n = 38), Enterococcus species (n = 36), Proteus mirabilis (n=
34), and Pseudomonas aeruginosa (n = 22). The number of organisms was too small
for statistical analysis for all of these isolates.
Conclusion. We have demonstrated that antimicrobial susceptibilities were similar

for most antibiotics in closely located nursing homes. Antimicrobial stewardship
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programs can consider developing regional nursing home antibiograms if multiple
nursing homes are located in close proximity. This practice can be particularly helpful
when developing antibiograms for smaller size nursing homes.
Disclosures. P. Cook, Gilead (investigator), Pfizer (investigator), Merck (investiga-

tor and speakers’ bureau), Forest (speakers’ bureau).

152. One year impact of clindamycin and ciprofloxacin administration on
the human normal microflora
Mamun-Ur Rashid, MD, PhD1; Andrej Weintraub, PhD1,2; Carl Erik Nord, PhD, MD3;
1Department of Laboratory Medicine, Karolinska Institute, Karolinska University
Hospital, Stockholm, Sweden; 2Laboratory Medicine, Karolinska Institute, Stockholm,
Sweden; 3Karolinska Institute, Stockholm, Sweden
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Background. The purpose of this study is to assess the effect of clindamycin (150
mg qid for 10 days) and ciprofloxacin (500 mg bd for 10 days) on the skin, nasal, saliva
and intestinal microflora of healthy humans for a period of one year In addition, the
consequences of the emergence and persistence of clindamycin and ciprofloxacin re-
sistant bacteria in the normal microflora were studied.
Methods. Thirty healthy subjects (15 males and 15 females) were randomly as-

signed in 3 groups and clindamycin, ciprofloxacin and placebo were given for 10
days period. Skin, nasal, saliva, faeces samples were collected at day -1, day 11, 1
month, 2 months, 4 months and 12 months. Agar plates were incubated in anaerobic
and aerobic condition. Clindamycin and ciprofloxacin plates were also used. Bio assay
was used to detect antibiotic concentration. MIC was done by the agar dilution method
against 5 antibiotics.
Results. In the clindamycin group, minor effects on Coagulase-negative staphylo-

cocci (CoNS) observed on the skin microflora and normalized after 2-4 months. Nasal
microflora normalized after 4-12 months. Saliva microflora normalized after 1 to 4
months. There were minor effects on the Enterococci, Bifidobacteria, Lactobacilli
and Bacteroides that normalized after 2-12 months. Clindamycin was detected in fae-
ces on day 11.
In the ciprofloxacin group, minor effect on CoNS observed and normalized after 4

months. Nasal microflora there were minor effects on CoNS and P. acnes that normal-
ized after 2 months. In the saliva microflora there were minor effects on alpha-
hemolytic Streptococci, Fusobacteria that normalized after 4 to 12 months. Initially
there was no effect on the Enterococci but after 4 months there was an increase that
normalized after 1 year. There were major effects on E. coliand on Bifidobacteria that
normalized after 2 months. There were minor effects on Lactobacilli and Bacteroides.
Ciprofloxacin was detected in faeces on day 11.
Conclusion. The interval of the normal microflora to be normalized after clinda-

mycin or ciprofloxacin treatment is different for different bacterial species at different
body sites. It takes 1-12 months to normalize the human microflora after treatment. No
Clostridium difficile was detected in any of the samples.
Disclosures. M. U. Rashid, European Union: received funding A. Weintraub,

European Union: received funding C. E. Nord, European Union: received funding.

153. Implementation of a Provider-Based Antimicrobial Stewardship
Strategy at a Long Term Acute Care Hospital (LTACH) and Inpatient
Physical Medicine and Rehabilitation (PMR) Facility
Kiri Rolek, PharmD1; Naasha Talati, MD2; Shawn Binkley, BS, PharmD1;
Daniel Timko, PharmD, BCPS, AQID1; Steven Morgan, PharmD, BCPS, AQID1;
David Pegues, MD, FIDSA, FSHEA2; Keith Hamilton, MD3; 1Pharmacy, Hospital of
the University of Pennsylvania, Philadelphia, PA; 2University of Pennsylvania Health
System, Philadelphia, PA; 3Medicine - Infectious Diseases, University of Pennsylvania
School of Medicine/Hospital of the University of Pennsylvania, Philadelphia, PA
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Background. Antimicrobials are often overutilized in long term care facilities, par-
ticularly for urinary tract infections (UTI) and asymptomatic bacteriuria (ASB). How-
ever, limited data exists to guide antimicrobial stewardship in these settings. This study
sought to determine if implementation of empiric UTI evaluation and treatment
guidelines, along with education and targeted prescriber feedback would reduce the
number of urine cultures ordered, prevent inappropriate treatment of ASB, and im-
prove appropriate antimicrobial selection.
Methods. We conducted a single-center prospective cohort study with historic

controls at a 96-bed LTACH and PMR facility in Philadelphia from September
2013–April 2014. Treatment guidelines were developed using unit-specific antibio-
grams. Guidelines were then implemented through educational sessions and distribu-
ted as pocket cards on January 15, 2014. Clinical characteristics (LTACH and PMR)
and antimicrobial regimens (PMR) for UTI were compared for a 4-month pre-
(PRE) and 3-month post-intervention (POST) group. All patients who had a urine
culture ordered and received empiric UTI antimicrobials were included.
Results. Patients were similar in the two groups except for a higher frequency of

LTACH patients with indwelling urinary catheters in the POST group (38.9% vs
15.3%; p = 0.004). Fewer urine cultures were ordered in POST compared to PRE
group (mean cultures per month: 62 vs 92; p = 0.037). For the PMR unit, a total
of 32 antimicrobial regimens (20 UTI, 12 ASB) were evaluated in the PRE group
and 21 regimens (15 UTI, 6 ASB) in the POST group. Inappropriate treatment of
ASB did not differ significantly between POST and PRE groups (6/21 [28.6%] vs
12/32 [37.5%]; p = 0.56). The intervention improved both empiric antimicrobial

choice for UTI episodes (POST vs PRE: 13/15 [86.7%] vs 1/20 [5.0%]; p < 0.001)
as well as appropriate dose/frequency (POST vs PRE: 15/15 [100%] vs 7/20 [35%];
p < 0.001).
Conclusion. A bundled stewardship intervention was effective at reducing the

number of urine cultures and improving appropriate drug selection for UTI at an
LTACH and PMR facility. The intervention was well received and easy to implement
using limited resources, demonstrating that stewardship strategies can be successfully
incorporated into long term care and other post-acute care settings.
Disclosures. All authors: No reported disclosures.

154. Gap Analysis of infection control practices in low and middle income
countries (LMIC): Role of antimicrobial stewardship
Kristy Weinshel, MBA1; Angela Dramowski, MD2; Katerina Mougkou, MD3;
Chimanjita Phukan, MD4; Agnes Hajdu, MD5; Maria Staneloni, MD6; Nalini Singh,
MD, MPH, FIDSA, FSHEA7; 1Society for Healthcare Epidemiology of America,
Arlington, VA; 2Community Health, Academic Unit for Infection Prevention and
Control, Stellenbosch University, Cape Town, South Africa; 3Clinical Epidemiology
and Outcomes Research Center (CLEO), University of Athens, 1st Department of
Pediatrics, Athens, Greece; 4Department of Microbiology, Gauhati Medical College
and Hospital, Guwahati, India; 5Hospital Epidemiology and Hygiene, National Center
for Epidemiology, Budapest, Hungary; 6Hospital Italiano de Buenos Aires, Buenos
Aires, Argentina; Saul Jacob, George Washington University, Washington, DC;
7George Washington University, Washington, DC
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Background. Health-care associated infections (HAI) rates are higher in LMIC (6-
18%) resulting in increased patient mortality, disability, and healthcare costs. We ex-
plored opportunity for improvement using a standardized tool - Infection Control As-
sessment Tool (ICAT). Prevention of Surgical site infections is a priority globally. In
order to address this global health problem, we set out to further investigate specific
areas where infection control practices could be improved in LMIC.
Methods. SHEA’s international ambassadors were trained in specific modules by

webinar using ICAT developed as a collaborative by USAID. Five out of the ten inter-
national sites completed the surgical modules-(1) Surgical antibiotics use and surgical
equipment procedures, (2) Surgical practice area, (3) Sterilization and disinfection-
equipment and IV fluids. Modules were scored and rated per guidelines: rating of (1)
75% -A: recommended practices are followed consistently, (2) 50-75% B-recommended
practices usually followed and (3) <50%-C: training and follow-up needed on recom-
mended practices. Data from the five sites were combined and analyzed based on
World Bank country economy classification.
Results. Of the five sites, one was classified as a high income economy, three were

upper-middle income economies, and one was a low-middle income economy. Scores
(%) for the two surgical modules are presented in the table, categorized by income
economy classification. Sterilization and disinfection scores were also low at 50% -C
grade. Overall hand hygiene (HH) rates were low, an average of 33%.

Conclusion. Our results indicate that adherence to recommended infection con-
trol practices are suboptimal. Opportunities for improvement of infection control prac-
tices in several areas exist. Major areas of focus for improvement should be
antimicrobial prophylaxis and preoperative preparation of the patient. Basic IC prac-
tices like HH, sterilization and disinfection should be addressed. Surgical site infections
were not routinely monitored in these hospitals and SSI surveillance is not being con-
sistently performed at the all the participating sites. International collaborative efforts
should be established to improve IC practices.
Disclosures. All authors: No reported disclosures.

155. Implementation of a national surveillance program for antimicrobial
use, Colombia 2012-2013
Carlos Arturo Alvarez Moreno1; David Leonardo Mantilla Borda2; 1Physician
infectious diseases, Clinical Colombia, bogota, Colombia; 3hiv medical expert,
infectoclinic, bogota, Colombia and Abacin Group
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Background. Bacterial resistance is considered a major public health problem,
with greater impact on developing countries. However, in our country, few institutions
of antimicrobial management programs. The objectives were to establish a national
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surveillance of antimicrobial use for prescription habits and so it appropriate institu-
tional policies set
Methods. 1. Through Management Colombian Association of infectious diseases

public and private institutions in the country were invited to voluntarily form a sur-
veillance network for rational use ofantimicrobials. 2. Antibiotic consumption was
standardized using DDD x 100 day beds for consolidating information in each insti-
tution, according to the guidelines of the World Health Organization. 3. a website ac-
cessible to all institutions was developed, in order to educate, collect usage information
on a monthly basis for antimicrobial, This tool allows real-time calculation of con-
sumption rates and make institutional compared to national averages.
Results. Data from 30 institutions that make up the network of surveillance of an-

timicrobial use for 24 months follow-up were included. Describes the DDD per 100
beds/day of major groups of antimicrobials in Figure 1 and 2. It also was possible to
establish trends in prescription of each molecule or group of intra-and inter-institu-
tionally AB monthly in the period.
Conclusion. The creation of a network of antimicrobials was successful and from

this information considered the baseline and in conjunction with the analysis of resis-
tance profiles, it is possible to make recommendations to improve or establish antimi-
crobial management programs.
Disclosures. All authors: No reported disclosures.

156. Cost Analysis of Ertapenem Therapy for Urinary Tract Infections and
Assesment of Its Suitability for Outpatient Paranteral Antibiotic Therapy
in Turkey
Bahar Ormen1; Nesrin Turker2; Nurbanu Sezak2; Zerrin Kara3; Figen Kaptan4;
Tuna Demirdal5; 1Infectious Diseases and Clinical Microbiology, Izmir Katip Celebi
University Ataturk Training and Research Hospital, Izmir, Turkey; 2Infectious
Diseases and Clinical Microbiology, Izmir Katip Çelebi University Atatürk Training
and Research Hospital, Izmir, Turkey; 3Department of Infectious Diseases and Clinical
Microbiology, Izmir Odemis State Hospital, Izmir, Turkey; 4Izmir Katip Çelebi
University Atatürk Training and Research Hospital, Izmir, Turkey; 5Infectious
Diseases and Clinical Microbiology, Izmir Katip Celebi University, School of Medicine,
Izmir, Turkey
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Background. In recent years, urinary tract infections (UTIs) due to extended-
spectrum β-lactamase (ESBL)-producing gram- negative bacilli show an increased in-
cidence both among out-patients and hospitalized group of patients in our country as
well as around the world. Because of the ESBL-producing bacterial infections, patients’
hospitalization, morbidity and mortality rates increase and this condition causes an
increasing cost of treatment and socio-economic losses. The primary outcome of
this study was to evaluate the cost of treatment with ertapenem for the treatment of
UTIs due to ESBL-producing gram-negative bacilli in hospitalized patients and to cal-
culate the estimated difference regarding costs between outpatients and hospitalized
patients. Use of ertapenem in an OPAT programme is not available in our country.
The secondary outcome was to assess whether ertapenem was suitable for outpatient
paranteral antibiotic therapy (OPAT) programme in Turkey in future.
Methods. A total of 53 patients hospitalized between 2008 and 2010 with the di-

agnosis of UTI caused by ESBL-producing gram-negative bacilli and treated with er-
tapenem were retrospectively evaluated. The cost of ertapenem treatment as inpatient
antibiotic therapy (IPAT) was calculated regarding hospital records. The estimated cost
of the same antibiotic for the same patients as an OPAT programme was then calcu-
lated and the costs were compared.
Results. Ertapenem therapy was found to be safe and effective and its implemen-

tation as an OPAT programme would provide an estimated 20% reduction in projected
costs. Consequently, the estimated patient bed days gained was calculated as 583 days,
which constitutes about 5% of the total number of hospitalization days.
Conclusion. In our country, applying ertapenem therapy for UTIs due to ESBL-

producing gram-negative bacilli, where the incidence is increasing each year, through
OPAT programme will decrease the financial burden of health expenses. Also, this pro-
gramme will reduce the number of inpatient bed days required for successful treatment
and increase patient satisfaction.
Disclosures. All authors: No reported disclosures.

157. Effect of Antimicrobial Stewardship Program (ASP) on Perioperative
Antibiotic Use in Cardiovascular Surgery in Japanese Tertiary Hospital
Hideaki Kato, MD1,2; Hiroko Sosa1; Yoshifumi Sugiyama1; Haruyo Kawahara1;
Masaaki Mori, MD, PhD1; Takayuki Kariya, MD3; Masahide Ohtsuka, MD, PhD3;
Keiji Uchida, MD, PhD4; Yoshiaki Ishigatsubo, MD, PhD2; Takeshi Kaneko, MD,
PhD1; 1Infection Control Department, Yokohama City University Medical Center,
Yokohama, Japan; 2Department of Internal Medicine and Clinical Immunology,
Yokohama City University Graduate School of Medicine, Yokohama, Japan; 3Intensive
Care Department, Yokohama City University Medical Center, Yokohama, Japan;
4Cardiovascular Center, Yokohama City University Medical Center, Yokohama, Japan
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Background. Antibiotics are needed for perioperative intensive care after cardio-
vascular surgery, but use is sometimes excessive, requiring intervention.
Methods. We analyzed antibiotic use and patient characteristics after scheduled

cardiovascular operations (including 76 coronary artery bypass grafting and 96
valve/arch replacements) in our hospital (726 beds and 8 intensive care unit [ICU]

beds), excluding cases of infective vascular disorders (i.e., infectious endocarditis
and mycotic aneurysm) and emergency operations. Observation periods were 8
months in 2013 (intervention period; IP) and the same period in 2012 (pre-IP). For
the intervention, an infectious disease [ID] fellow rounded on the ICU every day, and
three times a week our ASP team (ID physician, clinical ID pharmacist, nurse, and mi-
crobiologist) discussed carbapenem and anti-methicillin-resistant Staphylococcus au-
reus [MRSA] drug administration for ward patients. Routine perioperative cefazolin
was not included in the analysis.
Results. We analyzed 86 cases (540 patient-days [PDs] in the ICU and 3576 inpa-

tient PDs) in the IP and 98 cases (619 ICU PDs and 4012 inpatient PDs) in the pre-IP.
There were no statistically significant differences between the IP and pre-IP for male
sex, age, BMI, operative bleeding, days hospitalized, ICU stay, and survival rate. MRSA
and extended spectrum β-lactamase infections [ESBL] producing bacteria infections
occurred in 9.3% vs 8.2% and 1.7% vs 3.1% of cases in the IP and pre-IP, respectively.
Maximum sequential organ failure assessment [SOFA] scores during the ICU stay
were higher in the IP (8.8 vs 7.6, P = 0.03, Mann-Whitney’s test). Antibiotic use in
the ICU did not differ significantly between periods (183.4 and 222.9 DOT/1,000
PDs), but was lower for the total hospital stay in IP vs pre-IP (142.9 vs 420.2 DOT/
1,000 PDs, P < 0.001, chi-square test), especially for anti-MRSA drugs (17.7 vs 56.3
DOT/1,000 PDs, P < 0.001). The intervention shortened mean duration of anti-
MRSA drug use to 5.2 from 9.8 days in the ICU and to 3.0 from 11.6 days in the
ward. Total antibiotic expenditures in 8 months were 1.76 and 3.93 million JPY (IP
and pre-IP, respectively).
Conclusion. The ASP team intervention decreased antibiotic use, optimizing anti-

MRSA drug use, after cardiovascular surgeries without worsening patient prognosis in
critical and ward care.
Disclosures. All authors: No reported disclosures.

158. Trends of Antibiotic Consumption in Korea according to Nation-wide
Reimbursement Data (2008-2012): A Population-Based Epidemiologic
Study
Young Kyung Yoon, MD, PhD1; Gi Chan Park2; Hyonggin An, PhD2; Byung
Chul Chun, MD, PhD3; Jang-Wook Sohn, MD, PhD1; MIN JA KIM, MD, PhD1;
1Division of Infectious Diseases, Department of Internal Medicine, Korea University
College of Medicine, Seoul, South Korea; 2Department of Biostatistics, Korea
University College of Medicine, Seoul, South Korea; 3Preventive Medicine, Korea
University College of Medicine, Seoul, South Korea
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Background. National data on antibiotic consumption are needed in order to de-
velop effective strategies to foster appropriate antibiotic consumption. The objective of
this study was to evaluate the quantity and the patterns of total antibiotic prescription
based on reimbursement data in the Republic of Korea.
Methods. This population-based descriptive study was conducted using data

from nationwide health insurance claims between 2008 and 2012. Data of systemic
antibiotics for ambulatory and hospital care were collected using measurement units
of the Defined Daily Dose (DDD)/1,000 populations per day according to the Anatom-
ical Therapeutic Chemical classification. All of the analyses were performed with
SAS 9.2.
Results. During study period, total consumption of systemic antibiotics showed

stable trend as follows: 21.68 in 2008, 22.46 in 2009, 22.99 in 2010, 22.60 in 2011,
and 23.12 in 2012. Of the total antibiotics, 83.65 % are used in the outpatients. During
recent five years, penicillins were the most commonly used antibiotics, followed by sec-
ond generation cephalosporins, macrolides, and fluoroquinolones. In time series anal-
ysis with an ARIMA model, total antibiotic consumption demonstrated the significant
seasonality (P < 0.001). Total antibiotic consumption was more frequently prescribed
in the influenza season than in the non-influenza season (AUD, 1.98 ± 0.16 vs
1.81 ± 0.18, P < 0.001). In a regression model with autoregressive errors, aminoglyco-
sides consumption has been continuously decreased during recent five years
(P < 0.001). Meanwhile, main antibiotic classes for infections caused by multi-drug-
resistant microorganisms and metronidazole showed the upward trend (P < 0.001).
Differences by age groups and types of healthcare institution were observed among an-
tibiotic classes. Antibiotics used most frequently in surgical subjects to an evaluation of
antibiotic prescription relevance have decreased from 2008 to 2012, in contrast with
those to a non-evaluation (P < 0.001).
Conclusion. In conclusion, this study suggested that consumption of the broader

spectrum antibiotics has been increased recently and showed the effect of appropriate
public health policy associated with perioperative antibiotic prescription.
Disclosures. All authors: No reported disclosures.

159. Clinical pharmacists enhance an antimicrobial stewardship program in
Thailand
Anucha Apisarnthanarak, MD1; Pimpun Lapcharoen, PharmD2; Pitcha Vanichkul2;
Tananat Srisaeng-Ngoen, PharmD2; Linda Mundy, MD3; 1Thammasat University,
Pathumthani, Thailand; 2Thammasat University Hospital, Pratumthani, Thailand;
3LM Mundy, Pennsylvania, PA
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Background. Clinical Pharmacist (CP) is an emerging career in Thailand. We
evaluated the efficacy of antimicrobial stewardship programs (ASP) featuring CP
with or without infectious diseases consultation (IDC) in Thailand.
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Methods. From January 1, 2012-September 30, 2012, all patients with infections
admitted to 4 medicine units were prospectively followed until hospital discharge for
the impact of ASP with or without IDC for outcomes: inappropriate antibiotic use, an-
tibiotic de-escalation, duration of antibiotic use, hospital length of stay (LOS), and
mortality. Patients were retrospectively categorized as patients who had CP input with-
out IDC (Group 1), CP input and IDC (Group 2), and no CP input or IDC (Group 3).
All groups received basic ASP supervised by hospital pharmacy during the study pe-
riod. CP was responsible for making daily rounds, alert treating physicians on antibi-
otic use, and reminders on antibiotic de-escalation. Appropriate antibiotic use was
retrospectively evaluated for prehoc prescribing criteria.
Results. The cohort was comprised of 574 patients (G1 = 104; G2 = 320;

G3 = 150), with no difference in demographics in G1 and G2. Compared to G3, G1
and G2 patients were more likely to have comorbidities and advanced age. Most anti-
biotic prescriptions were for empirical therapy (373/574; 65%) while antibiotic pre-
scriptions were most often prescribed for respiratory tract infection (287/574; 50%).
By multivariate analysis, G1 was associated with <7days duration of antibiotic use (ad-
justed Odds Ratio 19.6; P < 0.001), while G2 was associated with less inappropriate an-
tibiotic use (aOR = 0.03; P < 0.001), antibiotic de-escalation (aOR = 3.7; P < 0.001), and
<7 days duration of antibiotic use (aOR = 6.81; P < 0.001). Compared to G3 (as refer-
ence), G1 and G2 were less likely to be prescribed inappropriate antibiotic use
(P < 0.001), have de-escalation of antibiotics (P < 0.001), receive antibiotics <7 days
(P < 0.001) and have subjects with shorter hospital LOS (P < 0.001). There were no
group differences in mortality.
Conclusion. This study suggests the feasibility and efficacy of ASP featuring CP,

with or without IDC, among hospitalized patients in Thailand. Appropriate antibiotic
use, antibiotic de-escalation, <7 day antibiotic regimens, and shorter hospital LOS was
associated with CP participation on medical teams.
Disclosures. All authors: No reported disclosures.

160. A Simulation Study to Assess Indicators of Antimicrobial Use as
Predictors of Resistance
Elise Fortin, PhD(c)1,2; Caroline Quach, MD MSc FRCPC3,4; Patricia Fontela, MD
PhD5; David L Buckeridge, MD PhD2; Robert W Platt, PhD2; 1Institut National De
Santé Publique Du Québec, Quebec, QC, Canada; 2Epidemiology, Biostatistics, and
Occupational Health, McGill University, Montreal, QC, Canada; 3Quebec Institute of
Public Health, Montreal, QC, Canada; 4McGill University, Montreal, QC, Canada;
5Pediatric Intensive Care, The Montreal Children’s Hospital, Montreal, QC, Canada
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Background. Indicators of antimicrobial (AM) use have been described pre-
viously, but the optimal indicator for predicting AM resistance in hospital settings,
especially when including pediatric populations, is unknown. This simulation study
aimed to assess if a significant difference could be found between these indicators’ ac-
curacy as predictors of AM resistance, even with entire networks of intensive care units
(ICUs).
Methods. Ten different resistance / AM use combinations (combinations) were

studied. Simulations were run to find out if Québec’s network of ICUs or the National
Healthcare Safety Network (NHSN) ICUs could have allowed the detection of prede-
termined differences between the most accurate and 1) the second most accurate indi-
cator, and 2) the least accurate indicator, in more than 80% of simulations. For each
indicator, simulated absolute errors were generated, for each ICU and each 4-week pe-
riod, over 4 years of surveillance (absolute error = |observed prevalence or incidence –
predicted prevalence or incidence|. Absolute errors in prediction were generated fol-
lowing a binomial distribution, using mean absolute errors (MAEs) observed in data
from 9 ICUs as the average proportion; simulated MAEs were then compared using t-
tests. This was repeated 1,000 times for each scenario.
Results. Main results are presented in the table.

Number of resistance / AM use combinations for which a power of 80% was reached, for dif-
ferent scenarios.

Measure of
resistance
predicted

Most accurate indicator of
AM use was compared

to . . ..

Number of combinations for
which a significant

difference was observed in
>80% of simulations (N=10)

Québec network NHSN

Prevalence 2nd most accurate indicator 0 2
Least accurate indicator 5 10

Incidence 2nd most accurate indicator 1 5
Least accurate indicator 7 10

Conclusion. The two most accurate indicators of AM use would often offer similar
predictions of resistance, even in large networks. The least accurate indicators could
frequently be distinguished, but not always, especially in the Québec network, which
is smaller.
Disclosures. All authors: No reported disclosures.

161. Do Positive Anaerobic Culture Results Affect Physicians’ Clinical
Management Decisions?
Schweta Arakali, MD; Tilly Varughese, MD; Susan Boruchoff, MD; Tanaya Bhowmick,
MD; Department of Medicine, Rutgers-Robert Wood Johnson Medical School, New
Brunswick, NJ
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Background. Often routine aerobic and anaerobic cultures from body fluids, ab-
scesses and wounds are ordered. We seek to determine whether results of anaerobic
tissue and fluid cultures, with the exception of blood, affect physicians’ treatment
approaches.
Methods. Retrospective chart review of all adult inpatients (age ≥ 18 years) with

positive anaerobic body tissue/fluid cultures between January 1, 2012 and December
31, 2012.
Data collected included subjects’ ages, co-morbidities, hospital service, initial anti-

biotic regimen, acknowledgement in the chart of positive anaerobic culture results, and
whether or not ID consultation was obtained. Culture data included specimen source,
organism identification, and time to growth of anaerobic culture.
Results. 205 of 3,234 (6.34%) anaerobic body fluid/tissue cultures, from 180 pa-

tient visits, were positive. Of these 180 visits, 26 were excluded based on exclusion cri-
teria, therefore 154 charts were reviewed.
The majority of cases with positive anaerobic cultures were surgical specimens. Only

20% (n = 31) of patient charts with positive cultures had documented physician ac-
knowledgement, 90.3% by ID physicians. Only 8% (n = 15) had antibiotic regimens
changed based on results (Figure 1). In about 25% of cases, results were reported
after the patient was discharged, so no assessment of response was possible.
Nearly 70% of all patients were on appropriate initial empiric antibiotic coverage

(Figure 2). Of the remaining 30% (inappropriate, unknown, or no empiric coverage),
1 regimen change was documented after culture results were known. There were no
changes in cases without physician result acknowledgment.
Limitations:
1. Use of progress notes as evidence of physician acknowledgement of culture results

likely misses many cases in which results were reviewed and considered in physician
assessments.
2. Since only patients with positive culture results were reviewed, we cannot assess

the impact of a negative result on decisions regarding need for continued antimicrobial
therapy.
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Conclusion. Our study suggests that positive anaerobic body fluid culture results
infrequently affect physicians’ treatment decisions. There may be significant opportu-
nities for cost saving if anaerobic cultures are not routinely processed.
Disclosures. All authors: No reported disclosures.

162. Antimicrobial Stewardship in the Micro Lab: Selective
Susceptibility Reporting and Impact on Ciprofloxacin Utilization in a
Hospital Setting
Bradley Langford, BSc, Phm, ACPR, PharmD(c); Jenny Seah, BSc, Phm, PharmD(c);
Jennie Johnstone, MD; Mark Downing, MD; Dominic Lehnert, MD; St. Joseph’s
Health Centre, Toronto, ON, Canada

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Resistance to ciprofloxacin has increased markedly over the past
several years in response to increased prescribing. The objective of this study was
to determine the impact of selective reporting of ciprofloxacin susceptibility on cipro-
floxacin utilization as part of an antimicrobial stewardship program in a hospital
setting.
Methods. Our institution is a 375-bed community teaching hospital. Histori-

cally, the microbiology laboratory practice was to report ciprofloxacin susceptibility
for all Enterobacteriaceae regardless of susceptibility to other agents. A selective
reporting policy was created and implemented by the antimicrobial stewardship
program in collaboration with the microbiology laboratory in February 2011.
The policy involved the suppression (i.e., non-reporting) of ciprofloxacin suscept-
ibility to Enterobacteriaceae when there was lack of resistance to the antibiotics on
the gram negative panel. Ciprofloxacin utilization (measured by Defined Daily
Doses (DDD)/1,000 patient days) 34 months before and 38 months after the in-
tervention (policy implementation) was collected. An interrupted time series anal-
ysis was performed.
Results. Pre-intervention (April 2008-Janurary 2011), ciprofloxacin utilization

was 87.9 DDD/1,000 patient days. Following the intervention (February 2011 to Jan-
uary 2014), ciprofloxacin utilization decreased to 45.2 DDD/1,000 patient days. This
represents an approximate 50% decrease (p < 0.0001) in ciprofloxacin utilization after
selective ciprofloxacin susceptibility reporting.

Conclusion. Selective reporting of ciprofloxacin antimicrobial sensitivity may re-
sult in a decrease of ciprofloxacin prescribing in a hospital setting when combined with
a comprehensive antimicrobial stewardship program.
Disclosures. All authors: No reported disclosures.

163. What’s Going Around? A prospective cluster randomized trial to
evaluate a novel, real-time, syndromic surveillance tool’s effect on clinical
decision making amongst primary care providers
Nirav Shah, MD, MPH1; Jessica P. Ridgway, MD2; Chad Konchak3; John Fahrenbach,
PhD4; Eric C. Brown, PhD3; Ari Robicsek, MD5; 1Infectious Diseases and Global
Health, University of Chicago Medicine, Chicago, IL; 2Infectious Diseases and Global
Health, University of Chicago, Chicago, IL; 3Northshore University Healthsystem,
Evanston, IL; 4Northshore University HealthSystem, Evanston, IL; 5NorthShore
University HealthSystem, Evanston, IL
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Background. A patient’s epidemiological context can aid clinical decision making.
NorthShore University HealthSystem is evaluating a novel, real-time, local, syndromic
surveillance tool.
Methods. The What’s Going Around (WGA) tool collects data daily from elec-

tronic health records (EHR), processes the data through algorithms and generates a
syndromic heatmap for Influenza-like-illness (ILI), Pertussis, Group A Strep (GAS)
and pediatric asthma. WGA provides these maps to clinicians inside their EHR (fig-
ure). A prospective cluster randomized trial is underway to evaluate this tool. 54 pri-
mary care practices were randomized to the WGA tool or control arms. A five month
(November 1, 2013-April 1, 2014) interim analysis is being evaluated. The primary
outcome is percentage of ILI visits with an antibiotic prescription. T tests and diffe-
rence-in-differences (DID) calculations with a 2 year look back period were performed.
Results. The intervention arm did not prescribe fewer antibiotics for ILI visits than

the control arm overall (41.1% vs 41.3%; p = 0.90). However, during periods of high
and medium ILI activity, the intervention group experienced an absolute 2.0% and
5.1%* reduction in antibiotic prescription for ILI visits, (baseline 39.4% and 46.8%,
respectively) and a 1.6% increase and 0.33%* decrease in antiviral prescription
(9.7% and 2.4% baseline). For all clinic visits during periods of high and medium
ILI activity there was an absolute 1.0%* and 1.7%* reduction in antibiotic prescription
(baseline 21.1% and 19.1%). During periods of high, medium and low pertussis, the
intervention group had an absolute 2.2%* increase, a 1.4%* reduction and a 1.4%* re-
duction in pertussis PCR orders (baseline 8.6%, 7.8% and 6.3%, respectively). For high,
medium and low GAS, the intervention group had an absolute 3.3%* increase, 8.4%*
decrease and a 6.7%* decrease in GAS specific antibiotic prescriptions (baseline 46.3%,
46.2% and 40.9%, respectively). * Results significant at p < 0.05 value.

Conclusion. This interim analysis suggests that an EHR-based decision support tool
providing clinicians with local epidemiological information aids their decision making.
Disclosures. All authors: No reported disclosures.

164. Lessons Learned from Early Implementation of Matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry (MALDI-ToF MS)
with Antimicrobial Stewardship, A Pilot Study
Connie Park, MD1; Wendy Szymczak, PhD, MT2; Iona Munjal, MD3; Michael Levi,
ScD, (D) ABMM2; Phillip Gialanella, MS2; Yi Guo, PharmD4; Julie E. Williamson,
PharmD4; Philip Chung, PharmD, MS4; Rafael Ruiz, PhD, ScM5; Priya Nori, MD1;
Belinda Ostrowsky, MD, MPH1; 1Medicine, Infectious Diseases, Montefiore Medical
Center and the Albert Einstein College of Medicine, Bronx, NY; 2Microbiology,
Montefiore Medical Center, Bronx, NY; 3Pediatrics, Infectious Diseases, Montefiore
Medical Center and the Albert Einstein College of Medicine, Bronx, NY; 4Pharmacy,
Montefiore Medical Center, Bronx, NY; 5Network Performance Group, Montefiore
Medical Center, Bronx, NY
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Background. Our goal was to describe early implementation of Matrix-assisted
laser desorption/ionization time-of-flight mass spectrometry (MALDI) identification
coupled with antimicrobial stewardship program (ASP) on timing, process and out-
come in bacteremic patients.
Methods. MALDI at Montefiore received NYS Department of Health lab approval

January 2014. A pilot for MALDI identification (IDENT) of blood cultures coupled
with ASP notification (MALDI-IDENT+ ASP) was compared to a matched month
of conventional IDENT (CON-IDENT) (March 2014 vs 2013) to assess feasibility
and resources needed. MALDI lists were e-faxed 2-3 times/day to ASP staff who re-
viewed medical records for demographics, antibiotic prescribing, and timing parame-
ters. Data collection is ongoing for statistical and program evaluation (i.e., outcomes,
severity adjustment) and for pediatrics.
Results. Blood cultures from 115 patients are summarized in the table. In March

2014 >90% blood isolates were IDENT by MALDI, the majority from plates (68%) vs
bottles (32%). The median time in hours to IDENT was sooner with MALDI. A trend
towards earlier targeted antibiotics was also seen with MALDI-IDENT, especially for
gram-negative rods (55.9 vs 85.0) and isolates identified directly from bottles (64.9 vs
77.6). These interventions required 6-10 hours daily from lab and ASP.

MALDI-IDENT + ASP
March.’14 (n=62)

CON-IDENT Mar.’13
(n=53)

p-
value

Patient Demographics
Age (mean years, range) 62 (25-94) 68 (24-93)
Gender (% female) 40 57
Clinical source (Top 3) Urine (13), Abdominal

(10),
Bone/Joint/SSTI (9)

Urine (13), Pneumonia
(10), Bone/Joint/SSTI
(8)

Sepsis (Sp) + Severe Sp/shock
(%)

40 39

Pathogen distribution
Gram negative (n=total) 28 34
Gram positive (n=total, S.

aureus, other)
47, 17, 30 32, 8, 24

Timing parameters (median hours, range)
ATime to IDENT 31.4 (17.1-218.2) 52.2 (26.5-254.3) <0.001
BTime to Antibiotic Regimen 67.5 (19.4-185.8) 79.2 (33.5-241.6) 0.07

A= Microbiological identification–time collected; B= Preferred narrowest
antibiotics–time collected

Conclusion. Our preliminary results suggest shortened time to identification and
tailored antibiotics. However additional data is needed for formal evaluation. Our pilot
supports that MALDI can feasibly be adapted to a large urban academic center, with
proper resources and close coordination between lab and ASP staff.
Disclosures. All authors: No reported disclosures.

165. Integrating a Rapid Diagnostic Test and Antimicrobial Stewardship:
Optimizing Discharge Antibiotics in Skin and Soft Tissue Infections (SSTI)
Diana Yu, PharmD, BCPS1; Leslie Stach, PharmD, BCPS2; Jason Newland, MD1;
Rangaraj Selvarangan, PhD3; Jennifer Goldman, MD1; 1Children’s Mercy Hospitals
and Clinics and University of Missouri-Kansas City, Kansas City, MO; 2Pharmacy,
Ann and Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL; 3Children’s
Mercy Hospital, Kansas City, MO
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Background. S. aureus (SA) is the leading cause of SSTI. Empiric antibiotics for
SSTI should have activity against methicillin-resistant SA (MRSA) and methicillin-sus-
ceptible SA (MSSA). Clindamycin is highly utilized for SSTI; however, clindamycin-
resistance rates in MSSA are nearly 20% at our institution. Differentiation between
MRSA and MSSA using a rapid antigen test that detects penicillin-binding protein
(PBP2a) for methicillin-resistance prior to final susceptibility could allow early target-
ed antimicrobial therapy. This quality-improvement project aims to optimize antibiot-
ic usage in SA SSTIs through utilization of the PBP2a rapid diagnostic test.
Methods. Baseline antimicrobial use for inpatient SA SSTIs was collected for 1

year prior to implementation. Live education regarding interpretation of the PBP2a
test was provided to hospitalists and housestaff. The test was implemented for SA
SSTI in January 2014. Test results were faxed to the Antimicrobial Stewardship Pro-
gram (ASP) and reviewed; recommendations were made if necessary. Data was collect-
ed to assess impact of PBP2a results on antimicrobial prescribing. Targeted therapy for
MSSA was defined as effective beta-lactam therapy.
Results. 163 patients were evaluated prior to PBP2a implementation. 44/163

(27%) were discharged prior to final susceptibility. Of those, 24 (55%) patients were
infected with MSSA and 20 (83%) were prescribed clindamycin; 4 (17%) patients
had clindamycin-resistant MSSA. In the post-PBP2a implementation interim analysis,
36 patients were reviewed; 14 (39%) patients were discharged prior to final suscepti-
bility. Of those, 8 (57%) patients had MSSA and 2 (25%) of those were discharged with
clindamycin. Among all patients, ASP intervened in 7 cases (19%); no intervention was
made if therapy was appropriate (n = 13), if the team changed to an appropriate ther-
apy (n = 9), if Infectious Diseases service was involved (n = 5), or if patient was already
discharged (n = 2).

Conclusion. In this interim analysis, targeted MSSA therapy increased from 17%
to 75% in patients discharged prior to final susceptibility. It appears that rapid
diagnostics in combination with education likely improves targeted antibiotic therapy
for SA SSTI. Further audit and feedback by ASP may improve antibiotic mismatch
rates.
Disclosures. J. Newland, Pfizer: Grant Investigator, Grant recipient

R. Selvarangan, Alere: Investigator, Research grant J. Goldman, Pfizer: Grant Inves-
tigator, Research grant

166. Rapid MRSA PCR on Respiratory Specimens from Ventilated Patients
with Suspected Pneumonia: A Potential Tool for Antimicrobial
Stewardship
Sergio E. Trevino, MD1; Morgan A. Pence, PhD2; Jonas Marschall, MD1,3; Marin
H. Kollef, MD4; Hilary M. Babcock, MD, MPH1; Carey-Ann D. Burnham, PhD5;
1Division of Infectious Diseases, Department of Medicine, Washington University
School of Medicine, St. Louis, MO; 2Pathology and Immunology, Washington
University School of Medicine, Saint Louis, MO; 3Department of Infectious Diseases,
Bern University Hospital and University of Bern, Bern, Switzerland; 4Pulmonary and
Critical Care Medicine, Washington University School of Medicine, St. Louis, MO;
5Pediatrics, Pathology and Immunology, Washington University School of Medicine,
St Louis, MO
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Background. Methicillin-resistant Staphylococcus aureus (MRSA) infection is an
important cause of ventilator-associated pneumonia. As a result, empiric therapy
often includes anti-staphylococcal agents. Our objective was to evaluate the GeneXpert
MRSA/SA SSTI Assay (Cepheid, Sunnyvale, CA) for use in lower respiratory tract
(LRT) specimens for rapid MRSA detection as a tool in antimicrobial stewardship
efforts.
Methods. For the validation of the assay, we included laboratory-derived

(“spiked”) bronchoalveolar lavage (BAL) specimens with known quantities of MRSA
(SCCmec II and IV; 102 - 105 CFU/mL) and 30 banked LRT samples. For the clinical
phase, we determined if LRT samples submitted to the microbiology lab met criteria
for suspected pneumonia and were collected from ventilated patients. Comparator
standard-of care culture results and antibiotic utilization information were collected.
Antibiotic days for vancomycin and linezolid were calculated.
Results. The limit of detection for MRSA in the spiked BAL samples was 103 CFU/

ml. The assay correctly detected MRSA in 9/9 frozen samples and excluded MRSA in
21/21 samples with other organisms (sensitivity 100%, specificity 100%). We screened
310 LRT specimens; 100 met study criteria. Ten samples tested positive for MRSAwith
rapid PCR, while 6 were positive in routine cultures. Rapid PCR correctly detected 5/6
positive and 89/94 negative MRSA specimens for a sensitivity of 83.3% (95% CI: 36.1-
97.2%) and specificity of 94.7% (95% CI: 88-98.2%) with a negative predictive value of
98.9% (95% CI: 93.9-99.8%). A total of 748 vancomycin and 305 linezolid antibiotic
days were associated with the enrolled specimens. Vancomycin and linezolid utiliza-
tion would decrease by 68.4% and 83%, respectively, if they were discontinued 1 day
after negative rapid PCR results.
Conclusion. A rapid MRSA PCR test performed well against the gold standard in

respiratory samples from ventilated patients with suspected pneumonia. Its implemen-
tation has the potential of reducing empiric vancomycin and linezolid utilization.
Disclosures. C. A. D. Burnham, Cepheid: Investigator, Research support

167. Reduction in Contaminated Blood Culture Rates and Associated Costs
as an Antimicrobial Stewardship Program Activity
John Toney, MD1; Narla Fries, CLS, MT(ASCP)2; Rey Rivera, MD3;
Stephen Mastorides, MD2; Richard Oehler, MD, FACP, FIDSA4; Sandra Gompf, MD5;
1Infectious Disease Section, James A. Haley Veterans’Hospital, Tampa, FL; 2Pathology
and Laboratory Medicine Service, James A. Haley Vaterans Hospital, Tampa, FL;
3Infectious Disease and International Medicine, University of South Florida, Tampa,
FL; 4Division of Infectious Disease and International Medicine, University of South
Florida, Tampa, FL; 5Infectious Disease Section, James A. Haley Veterans Hospital,
Tampa, FL
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Background. Contamination of blood cultures (CBCx) is a common, costly, and
preventable problem which can cause confusion for clinicians and leads to unnecessary
hospitalization, additional testing and consultation, and unnecessary antibiotic treat-
ment. The maximum acceptable percent of CBCx is 3% (Clinical and Laboratory Stan-
dards, College of American Pathologist). Published studies indicate the average
inpatient with a CBCx accumulated $4385 - $7502 in excess hospital costs and stayed
4.5 – 5.4 additional hospital days.
Methods. We reviewed the CBCx occurrence from 2008-2012 and found our hos-

pital CBCx rate exceeded the 3% rate over 32% of the time during this period.
Results. The most common CBCx organisms were aerobic Gram-positive cocci,

with the most common organism identified being S. epidermidis. Identified issues re-
sulting in CBCx included improper skin preparation and accessing a peripheral venous
catheter for blood cultures. For the years 2010-2012, the Emergency Department (ED)
was responsible for 33-61%, 29-74%, and 31-76% of the monthly total CBCx, respec-
tively. The time of day CBCx were drawn during 2010-2012 were evaluated, and CBCx
occurrence rose beginning at 08:00, peaked at 14:00, and declined significantly 22:00
during these three years, nearing the staff shift change. Hospital and ED costs
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associated with CBCx were estimated, as well as costs incurred by the microbiology lab
and pharmacy. Overall hospital cost of CBCx for the three years averaged $1,893,830, with
the ED accounting for $929,500 (49%). The most commonly used antibiotic to treat CBCx
was vancomycin, with an annual average hospital cost of $6,887 for the last three years
evaluated. Projected hospital savings by reducing the occurrence of CBCx from the ED
during these three years by 20% and 30% were $185,166 and $278,670 respectively.
Conclusion. Reducing the occurrence of CBCx may result in significant hospital

savings from inappropriate hospital admissions, additional laboratory costs, and over-
use of antibiotics.
Disclosures. All authors: No reported disclosures.

168. The Positive Blood Culture as a Stewardship Opportunity: Time to
Appropriate and "Best Therapy" is a Useful Quality Gauge Across an Acute
Care Hospital
Lynora Saxinger, MD FRCPC1; Stephanie De Champlain, BScPharm2;
Micheal Guirguis, BScPharm, PhD3; 1Medicine and Medical Microbiology, Division of
Infectiuos Diseases, University of Alberta, Edmonton, AB, Canada; 2PharmD
Candidate 2014, University of Alberta Hospital, Edmonton, AB, Canada; 3Pharmacy
Services, Alberta Health Services, Edmonton, AB, Canada
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Background. To assess the appropriateness of antimicrobial therapy of patients
with positive blood cultures in a tertiary care setting, the timeliness of antibiotic ad-
ministration, and streamlining of therapy in response to microbiologic data generated
using MALDI-tof
Methods. Over a 4-week period, all inpatients (University of Alberta Hospital)

with new positive blood cultures were enrolled prospectively. Data collected included
Microbiology, patient demographics, comorbidities and antimicrobial therapy. The
final antimicrobial regimen was categorized as the “Best Therapy” or not, based on sus-
ceptibility testing, clinical factors including coinfections, allergies and cost. The time-
liness of antibiotic therapy and streamlining was assessed based on the time of the
positive culture call, the times antibiotics were ordered and administered, and the
time culture, and updated susceptibility reports became available.
Results. 48 positive blood cultures were included (19%- E. coli, 12%- Staph. aure-

us, 10% - Enterococcus and 15.5% -Streptococcus). The most commonly suspected
sources were urosepsis (24%) and pneumonia (12%). Over 80% of empiric antimicro-
bial orders were concordant with Microbiologists recommendations. Ceftriaxone, pi-
peracilin-tazobactam, vancomycin and azithromycin were the most common empiric
antibiotics (36.2%, 25.9%, 25.9% and 12.1% respectively). Based on final culture and
sensitivities, 34.5% of empiric therapy was inadequate; however, 89.7% of all positive
blood cultures patients received eventual “Best Therapy”. It took a median of 2.78
hours and 6.7 hours for antibiotic initiation and change after the call from microbiol-
ogy and after susceptibilities were posted respectively, significant variability in the tim-
ing of antibiotic changes (0-46 hrs) and administration (0-19.75 hrs) was noted

Conclusion. Microbiologists recommendations and initial empiric therapy are
>80% concordant. The majority of patients were eventually treated with best therapy;
however, there are opportunities to streamline therapy earlier in the clinical course.
Finally, the time to initiate and change antibiotics varies substantially, and more
data involving the processes on each unit is required in order to make improvements.
Disclosures. All authors: No reported disclosures.

169. Rapid Testing using Verigene1 Microarray in Combination with
Antimicrobial Stewardship Intervention in Gram-negative Bacteremia
Jacqueline T. Bork, MD1; Surbhi Leekha, MBBS, MPH1,2; Emily Heil, PharmD1;
Rilwan Badamas3; J. Kristie Johnson, PhD4,5; 1Infectious Diseases, University of
Maryland Medical Center, Baltimore, MD; 2Epidemiology and Public Health,
University of Maryland, Baltimore School of Medicine, Baltimore, MD; 3Pharmacy,
University of Maryland School of Medicine, Baltimore, MD; 4Department of
Epidemiology and Public Health, University of Maryland School of Medicine,
Baltimore, MD; 5Department of Pathology, University of Maryland School of
Medicine, Baltimore, MD
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Background. Rapid identification of organism and resistance is paramount for
targeted treatment in serious blood stream-infections (BSI). Verigene1 Gram-Nega-
tive Blood Culture Test (BC-GN) is a multiplex, automated nucleic acid test for the
identification of a broad panel of Gram-negative (GN) organisms and resistance mark-
ers from blood culture bottle positivity with a turnaround time of approximately 2
hours. We evaluated the Verigene1 BC-GN assay in combination with theoretical an-
timicrobial stewardship team (AST) intervention in GN BSIs.
Methods. Clinical isolates from adult patients at the University Maryland Medical

Center with GN bacteremia from January 2012 to June 2012 were included. Blood cul-
ture bottles were spiked with clinical isolates and processed by Verigene1 BC-GN.
AST reviewed charts along with Verigene1 result and recommended antibiotics
using derived algorithms. The time interval included in analysis was time of Gram
stain report until 48 hours after susceptibility results. The intervention group’s (Ver-
igene1 with AST) antibiotic recommendation was theoretically implemented at 3
hours from actual Gram stain report, and compared with the control group’s actual
antibiotic administration times obtained from the chart, using Student’s t-test.
Results. A total of 117 isolates were tested, demonstrating 97.6% sensitivity, 99.6%

specificity and overall concordance rate of 95.7% (112/117) for organism identification.
Half of the Enterobacteriaceae isolates resistant or intermediate to ceftriaxone were de-
tected as CTX-M (5/10) and all of the MDR A. baumannii were detected as OXA (7/7).
The intervention group had a significantly shorter mean duration to both effective (1.4
vs 6.6 hours, P < 0.01) and optimal (6.7 vs 47.7 hours, P < 0.01) antibiotic therapy.
Using proportional hazards regression, we found that the intervention group was sig-
nificantly more likely to receive timely optimal antibiotic therapy compared to controls
(hazard ratio 1.5, P = 0.01).
Conclusion. Our study demonstrated a potential decreased time to both effective

and optimal antibiotic therapy in GN BSI using combined intervention of rapid testing
and AST recommendation. Prospective studies are needed to further validate this strategy.
Disclosures. J. K. Johnson, Nanosphere: Investigator, Research support; Bio-Fire:

Investigator, Research support; OpGen: Investigator, Research support

170. Outcomes of Rapid Identification for Gram Positive Bacteremia in
Combination with Antibiotic Stewardship at a Community Based Hospital
System
Maggie Box, PharmD, BCPS-ID; Pharmacy, Scripps Memorial Hospital, La Jolla, CA
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Background. Rapid identification of Gram positive (GP) bacteria from blood cul-
tures can help narrow antimicrobial therapy toward the offending pathogen or discon-
tinue unnecessary antibiotics for contaminants. The Verigene1 GP blood culture assay
is a nucleic acid test that identifies 10 organisms and select resistance genes in 2.5 hours
from positive blood cultures. This study evaluates the use of the Verigene1 assay, or
optimized standard identification of blood GP isolates, in combination with real-time
support from the Antibiotic Stewardship Team (AST) in a community hospital system.
Methods. This multi-center, pre-post quasi-experimental study was conducted at

the five hospitals that compose Scripps Healthcare. Rapid diagnostic testing was per-
formed at a central laboratory from 7am-7pm. If cultures became positive overnight,
routine identification was done first thing in the morning. Pharmacists notified phy-
sicians of results and assisted with antibiotic modifications. The primary outcomes
were average time to optimal antibiotic therapy and difference in antibiotic duration
for contaminants. Secondary endpoints included hospital length of stay, mortality,
pharmacy and overall hospitalization costs. Adult patients with a GP bacteremia ad-
mitted in 2011 (pre-rapid testing) were compared to those admitted in 2014 (post-
rapid testing).
Results. There were 110 patients in the preintervention group and 65 patients in

the intervention group. The optimized GP identification process, combined with AST
intervention improved time to optimal antibiotic therapy (60.6 vs 35.3 hours,
p < 0.0001). Duration of antibiotic therapy for blood cultures considered to be a con-
taminant decreased in the intervention group (44.2 vs 24.5 hours, p = 0.0171). Length
of stay (14.1 vs 9.0 days, p = 0.0162), pharmacy costs ($1,957 vs $1,115, p = 0.16), and
overall hospitalization costs ($27,245 vs $16,698, p = 0.02) were lower in the interven-
tion group. Mortality was similar between groups (9.1% vs 9.2%, p = 0.55).
Conclusion. Rapid identification of GP blood cultures with AST intervention de-

creased time to optimal antibiotic therapy, length of unnecessary antibiotic therapy for
blood culture contaminants, length of stay, and overall hospital and pharmacy costs.
Disclosures. All authors: No reported disclosures.

171. Impact of Rapid Bloodstream Pathogen Identification in Hospitalized
Patients
Matthew Maslonka, MD1; Alison G. Freifeld, MD1; Mark E. Rupp, MD1; Devon Greer,
PharmD2; Robbe Peetz, PA1; Elizabeth Lyden, MS3; Paul D. Fey, PhD4; Trevor
C. Van Schooneveld, MD1; 1Division of Infectious Diseases, University of Nebraska
Medical Center, Omaha, NE; 2Pharmacy and Nutrition, Nebraska Medical Center,
Omaha, NE; 3College of Public Health, University of Nebraska Medical Center,
Omaha, NE; 4Pathology and Microbiology, University of Nebraska Medical Center,
Omaha, NE
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Background. Rapid identification of blood stream infection (BSI) pathogens by
polymerase chain reaction (PCR) may reduce time to effective and optimal antibiotic
use and improve patient outcomes. We sought to evaluate the impact of a novel PCR
system, the FilmArray Blood Culture ID (BCID) Panel (BioFire, Salt Lake City, UT).
The BCID is performed directly on a positive blood culture, has 27 PCR targets (20
pathogen specific, 4 genus level, and 3 resistance genes), and takes < 2 hours.
Methods. A case-control study included hospitalized patients with clinically sig-

nificant BSI identified by traditional cultures with BCID (BG, cases, November
2013-April 2014) or without BCID (TG, controls, January 2013-September 2013).
Prior to BCID introduction stewardship-driven guidelines for interpretation were
widely distributed, but antibiotic management was dictated by primary teams. Time
from blood culture draw to effective (antimicrobial active against the pathogen) and
optimal (most narrow spectrum effective therapy) therapy were the primary outcomes.
Results. Fifty five subjects each in the BG and TG groups were similar in age, co-

morbidity, Charleson and Pitt bacteremia scores, critical care support needs, infectious
disease involvement, and immunosuppressed status. Common infection sources were
central venous catheters (37.6%), genitourinary (16.5%), intra-abdominal (13.8%), and
skin/bone (13.8%). Frequent BSI pathogens were E. coli (19.7%), S. aureus (16.4%),
and Klebsiella species (9.8%) with 10.9% polymicrobial. Nosocomial infections were
more common in the BG (41.8% vs 24.1%, P = .02) and healthcare-associated infec-
tions in TG (57.4% vs 30.9%, P = .02).

Outcome (*=mean) BG (Std Dev) N=55 TG (Std Dev) N=55 P

Time to Effective
Therapy, h*

14.9 (26.0) 14.3 (22.9) .91

Time to Optimal
Therapy, h*

47.4 (36.0) 58.6 (37.7) .10

30-day Mortality, % 10.9 18.2 .42
Clinical Resolution, % 80 74.6 .65
Readmission, % 25.5 23.6 1.00
Days of Therapy* 26.2 (25.4) 26.2 (41.8) .10
Length of Stay* 16.2 (12.4) 15.2 (24.1) .03

Conclusion. Numerical improvements in time to optimal therapy, 30-day mortal-
ity, and clinical resolution were noted but not significant. The analysis was underpow-
ered, but it is likely that clinicians are not changing antibiotic prescribing in response
to BCID data. The BCID results should be paired with an antimicrobial stewardship
intervention to improve its impact.
Disclosures. M. E. Rupp, 3M: Consultant and Grant Investigator, Consulting fee

and Research grant

172. Can Procalcitonin (PCT) Be Used as an Early Marker of Sepsis in
Patients with Intracranial Hemorrhage (ICH)?
Pranisha Gautam-Goyal, MD1; Arthur Luka, MD1; Prashant Malhotra1;
Marcia Epstein, MD1; David Ledoux, MD2; Lisa George, MD3; Erfan Hussain, MD4;
Rebecca Schwartz, PhD5; Celine Rahman Dematteo6; Reuben Burshtein6; 1Infectious
Diseases, Hofstra North Shore - LIJ Health System, Manhasset, NY; 2Neurosurgery,
Hofstra North Shore - LIJ Health System, Manhasset, NY; 3VNSNY CHOICE,
New York, NY; 4Aga Khan University, Karachi, Pakistan; 5Hofstra North Shore - LIJ
Health System, Manhasset, NY; 6Neurology, Hofstra North Shore - LIJ Health System,
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Background. To assess whether PCT can be used as a reliable early marker of
sepsis in patients with ICH.
Methods. In this prospective observational study we enrolled 73 patients with ICH

(defined as subarachnoid hemorrhage, subdural hematoma, epidural hematoma,
intraventricular hemorrhage, intraparenchymal hemorrhage) who were febrile above
38.3 C at anytime during hospitalization. Serum PCT was measured on day one (PCT
1) and 48-72 h later (PCT2. Patients were determined to have an infection (pneumonia
(PNA), urinary tract infection (UTI) or blood stream infection) based on cultures, im-
aging and clinical impression of the treating team and were assigned a score of 1 based
on the presence of an infection that was microbiologically proven. The clinical impres-
sion regarding the cause of the fever was also noted (infection vs central fever).
Results. There was no statistically significant difference between the mean PCT1 of

patients with no infection (M = 0.22 ng/ml, SD = .40) as compared to those with mi-
crobiologically proven infection (M = .45, SD = .55), p = .063. There was no statistically
significant difference between the mean PCT2 among those with no infection
(M = 0.21, SD = .37) as compared to those with microbiologically proven infection
(M = .56, SD = .73), p = .084. However, at PCT1, those with infection based on clinical
impression (M = 0.18, SD = .17) had significantly lower PCT scores as compared to
those with central fever(M = 0.44, SD = .69), F(1, 72) = 6.33, p = .014. This difference
did not remain significant at PCT2 (M = .22, SD = .41; M = .41, SD = .61, p = .302).
PCT1 levels were not significantly different in patients with PNA (M = 0.22,

SD = .39) vs central fever (M = 0.50, SD = .67), p = .06. Similarly, PCT2 levels were
not significantly different in patients with PNA (M = 0.21, SD = .38) vs central fever
(M = 0.56, SD = .73), p = .09. PCT1 levels were also not different in patients with a
UTI diagnosis (M = .27, SD = .46) vs central fever (M = .31, SD = .38), p = .85. There
was only 1 patient with a central fever at PCT2, so we could not examine that
association.

Conclusion. The results of our study indicate that serum PCT is not a
reliable marker in differentiating between early sepsis and central fever in patients
with ICH.
Disclosures. All authors: No reported disclosures.

173. Introduction of Procalcitonin Testing Did Not Reduce Antibiotic
Utilization for Acute Exacerbations of Chronic Obstructive Pulmonary
Disease
Krishna Rao, MD1; Daniel Mcclung, MD2; Bonnie Wang, MD3; Spencer Winters,
MD3; Scott Flanders, MD3; 1Infectious Diseases, University of Michigan Health
Systems, Ann Arbor, MI; 2Infectious Diseases, University of Michigan, Ann Arbor, MI;
3Internal Medicine, University of Michigan, Ann Arbor, MI
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Background. Acute exacerbations of chronic obstructive pulmonary disease (AE-
COPDs) are a frequent cause of inpatient admission and antibiotics are often used for
treatment, even without a clear indication. Procalcitonin (PCT), a biomarker for bac-
terial infections, has been used to safely discontinue antibiotic therapy in AECOPDs.
We sought to characterize the impact of PCT’s introduction to our medical center on
the management of AECOPDs.
Methods. Patients admitted from October 1, 2013 (the date PCT became

available) to March 31, 2014 were included in the study if an AECOPD was
present on admission and they were not transferred from another facility. Data
were extracted through structured query and chart review. The primary outcome
was antibiotic days on therapy (DOT) and secondary outcomes included 30-day
readmission and mortality. Linear and logistic regression were used to model the
outcomes.
Results. A total of 238 patients met inclusion criteria. Mean age was 66.7, stan-

dard deviation ±12.3, 124 (52%) patients were female, and systemic inflammatory
response syndrome (SIRS) was present in 115 (48%). PCT was measured on 73 pa-
tients. Presence of SIRS and length of stay (LOS) associated with PCT measurement,
while age and gender did not. Overall, PCT measurement associated with more an-
tibiotic DOT (+56%, standard error [SE] ±9%, P <.001) compared to patients on
whom no PCT was measured, even when adjusted for SIRS and LOS. Among
those on whom PCT was measured, low PCT levels (<0.25 ng/mL) associated
with fewer DOT for intravenous (IV) antibiotics (-108%, SE ±22%, P < .001).
When adjusted for LOS, PCT measurement was not associated with readmission
or mortality.
Conclusion. Measurement of PCT during episodes of AECOPD did not reduce

overall antibiotic utilization, though lower levels associated with fewer days on IV ther-
apy. The impact of PCT on antibiotic utilization demonstrated in controlled studies
may not be immediately realized in local clinical practice. Whether increased provider
familiarity with PCT over time and/or targeted educational efforts can affect these
findings deserves further study.
Disclosures. All authors: No reported disclosures.

174. Usefulness of Procalcitonin in Detection and Monitoring Treatment of
Bacterial Infections
Harman Chawla, MD1; Sharon M Smith, PhD2; Robert H K Eng, MD3; 1Infectious
Disease, NJ Medical School - Rutgers, Newark, NJ; Infectious Disease, Va New Jersey
Healthcare System, East Orange, NJ; 2Infectious Disease, VA New Jersey Healthcare
System, East Orange, NJ; 3Infectius Disease, VA New Jersey Healthcare System, East
Orange, NJ
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Background. The usefulness of procalcitonin (PCT) in identifying bacterial sep-
sis has been generally accepted based on a large body of evidence. The utility of PCT
in identifying less serious bacterial infections and in monitoring the progress of treat-
ment of bacterial infections is still controversial. At the VA New Jersey Healthcare
System, our laboratory has offered PCT test since November 2013. We now have
the opportunity to retrospectively review our PCT data and microbiology data
along with the clinical assessment of patients to try to determine if PCT is useful
in these two areas (detection and treatment monitoring).
Methods. In our Process Improvement Project, we obtained PCT and culture re-

sults from the laboratory data archive. Cases were identified and reviewed. Bacterial
infection is defined as when the event was identified as such in the patient discharge
summary.
Results. A total of 203 procalcitonin assays were done up to April 15, 2014, involv-

ing 130 patients and 144 positive cultures. The significance of each PCT result was
manually reviewed for utility as a predictor for bacterial infection and for monitoring
effectiveness of therapy. We had 54 assays in which there was presence of a positive
bacterial culture done between -3 and +7 days of the assay. 32 of 54 (60%) had PCT
levels of 0.1 or higher; 22 (40%) has levels <0.1. In those with levels <0.1, there was only
one positive blood cultures of Staphylococcus coagulase-negative (contaminant). Most
of these were UTIs and soft tissue mild infections. The positive culture group had an
average value of 11.7, median of 0.16. There were 149 PCT assays with no associated
cultures done and we could not analyze those with any confidence. We have 24 patients
with serial values done during treatment. The rates of decreases during treatment de-
pended on the type of infection. Decreases of >2 iu /day were seen in patients (5) with
resolving sepsis.
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Conclusion. 1) procalcitonin levels were increased during serious bacterial infec-
tion. Some urine and soft tissue infections do not have elevated values. 2) If initial lev-
els are high, successful treatment will result in incremental decreases in these values.
Proper application of procalcitonin should assist in the guidance of antibiotic use and
determining durations of treatment of bacterial.
Disclosures. All authors: No reported disclosures.

175. Cost-effectiveness of a Procalcitonin-Guided Treatment Algorithm in
Sepsis
Curtis Collins, PharmD, MS1; Michelle Harrison, PharmD2; 1Saint Joseph Mercy
Health System, Ann Arbor, MI; 2St. Joseph Mercy Health System - Ann Arbor,
Ypsilanti, MI
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Background. Procalcitonin has emerged as a promising biomarker of bacterial in-
fection. Published literature demonstrates that use of procalcitonin testing and an as-
sociated treatment pathway reduces duration of antibiotic therapy without impacting
mortality. Procalcitonin testing, however, is an additional expenditure which may or
may not be offset by treatment-related financial gains. The cost-effectiveness of procal-
citonin use has not been established in patients with sepsis. The objective of this study
was to determine the cost-effectiveness of utilizing a procalcitonin algorithm to guide
patient care compared with standard care in patients with sepsis.
Methods. A decision analytic model was developed from a hospital perspective.

Published clinical and economic data populated a cost-minimization and a cost-utility
analysis across 10,000 hypothetical patient scenarios. Univariate and probabilistic sen-
sitivity analyses assessed the robustness of our model across all likely scenarios.
Results. Our model predicted that the use of a procalcitonin algorithm dominated

standard care (i.e., increased effectiveness with decreased costs). The incremental cost
of procalcitonin use vs standard care saved $168 per septic episode while increasing a
patients’ quality of life. Secondary analyses found variables which had the potential to
alter results included: compliance with algorithm adherence (<25.2%), days of antibi-
otic reduction (<0.28), the probability of antimicrobial-induced nephrotoxicity
(<11%), or decreased nephrotoxicity through antimicrobial reduction (<0.9%).
Under these circumstances, our model predicted a higher incremental cost of procal-
citonin use; however, procalcitonin use remained cost-effective at our predetermined
willingness-to-pay threshold.
Conclusion. Our model predicts that use of a procalcitonin-guided treatment al-

gorithm in sepsis patients may be cost-effective. Implementing a procalcitonin-guided
treatment algorithm in septic patients could improve the quality of care and decrease
costs in patients with sepsis.
Disclosures. All authors: No reported disclosures.

176. Antibiotic Prescribing Adherence to Procalcitonin (PCT)-Generated
Recommendations in Two Academic Medical Intensive Care Units (MICUs)
David N. Schwartz, MD1; Jon Cooke, MD2; Sarah Rebecca Peglow, MD1,2; Rosie Lyles,
MD, MHA1; Renaud Gueret, MD1; Renee Xamplas, PharmD1; Kamaljit Singh, MD3;
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MD5; Robert Balk, MD2; CDC Prevention Epicenters1; 1John H. Stroger, Jr. Hospital of
Cook County, Chicago, IL; 2Rush University Medical Center, Chicago, IL; 3Section of
Infectious Diseases, Rush University Medical Center, Chicago, IL; 4Pathology, John
H. Stroger, Jr. Hospital of Cook County, Chicago, IL; 5John Stroger Hospital,
Chicago, IL
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Background. Using serum PCT levels to help guide antibiotic duration in adult
intensive care units reduced antibiotic use without adversely affecting survival or
other outcomes in randomized controlled trials. We assessed the clinical utility of
real-world PCT testing in two Chicago teaching hospital MICUs.
Methods. Concurrent PCT testing and teaching/guideline interventions deployed

in reverse sequence in the two MICUs were approved as quality improvement projects
by both hospital IRBs, with waiver of patient consent. Recipients of systemic antibac-
terials were targeted for daily PCT testing only while in the MICU; results appeared in

patients’ electronic records; MICU physicians (MDs) used published interpretive cri-
teria to integrate PCT results with clinical data in making antibiotic prescribing deci-
sions. We assessed MD prescribing decision/PCT level adherence over all PCT levels
and for the last PCT measurement for each episode of care.
Results. PCT was measured 1240 times in 630 care episodes (median 2 tests/epi-

sode) for 540 patients over 10 months in MICU A. Over 5 months of ongoing testing in
MICU B, PCT was measured 531 times during 131 episodes of care (median 3 tests/
episode) for 121 patients. PCT results and patient-level trends generally mirrored in-
fection severity and response to therapy. At hospital A, of 173 initially low PCT values,
MDs stopped antibiotics 49 (28%) times; at hospital B, initial PCT values were not re-
sponded to. Adherence to PCT-generated recommendations for all PCT levels and for
the last PCT levels is displayed in Figure 1 and Figure 2.

Conclusion. The distribution of PCT values above and below the threshold for
recommending antibiotic stopping was similar at our two academic MICUs, but
MD adherence to these recommendations differed markedly, suggesting variable test
acceptance. Only 20% of patients in the MICU with higher rates of adherence had PCT
levels below the threshold to recommend stopping antibiotics. PCT testing after ICU
discharge and improved MD education may be needed to take full advantage of PCT
testing in this population.
Disclosures. K. Singh, Quidel: Scientific Advisor, Consulting fee R. Balk, Biomer-

ieux: Research and Speaker’s Bureau, Research support and Speaker honorarium

177. Management of Complicated Para-pneumonic Effusion and Pleural
Empyema with Initial Parenteral Antibiotics and Early Switch to Oral
Equivalent
Claudia Espinosa, MD, MSc1; Charles R Woods, MD2; Gary S Marshall, MD3;
1Pediatrics, University of Louisville, Louisville, KY; 2MS University of Louisville,
Louisville, KY; 3University of Louisville, Louisville, KY
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Background. Intravenous (IV) antibiotics had been the mainstay of therapy for
children with complicated para-pneumonic effusion (PPE) and pleural empyema
(PE). Whereas oral antibiotics have been used to complete a prescribed course of ther-
apy, when to switch and how long to treat are more a matter of style than a matter of
evidence or official guidelines. There is also controversy regarding the use of video-
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assisted thoracoscopic surgery (VATS) vs chest tube insertion with fibrinolysis when
drainage is indicated. Substantial practice variation exists.
Methods. Retrospective chart review and descriptive analysis of children managed

by the pediatric infectious diseases service at Kosair Children Hospital between 2008
and 2012.
Results. A total of 59 children met inclusion criteria. All patients received IV an-

tibiotics at admission. Sixty-seven percent of children had a surgical procedure on the
day of admission or the following day; all of these were VATS, except for 2 children
who had a chest tube placed and later underwent VATS. The mean time to VATS
was 1.4 days [95% CI 1.08, 1.80]. In 70% of the cases that underwent drainage, no or-
ganism was identified by culture of the pleural fluid. All patients received IV antibiotics
at admission and all were discharged on oral antibiotics; the mean time to switch was
7.9 days [95% CI 6.76, 9.12] and the mean duration of oral antibiotic therapy was 16.98
days [15.3, 18.64]. There were no deaths; 6 patients required repeat surgical interven-
tion, but this was not related to use of oral antibiotic therapy.
Conclusion. Children with complicated PPE and PE can be managed effectively

with early VATS and early switch from IV to oral antibiotic therapy.
Disclosures. All authors: No reported disclosures.

178. Impact of Delaying methicillin-resistant Staphylococcus aureus
(MRSA) Pneumonia Treatment Until Microbiologic Documentation
Kelcey Noble, PharmD1; Adam Pesaturo, PharmD1; Erica Housman, PharmD1;
William Mcgee, MD1; Alexander Knee2; 1Baystate Medical Center, Springfield, MA;
2Epidemiology and Biostatistics, Baystate Medical Center, Springfield, MA
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Background. Well-designed clinical studies have shown the importance of accu-
rate empiric antibiotic coverage for critically ill patients suffering from an infection.
However, these studies may lack external validity regarding the importance of early
methicillin-resistant Staphylococcus aureus (MRSA) pneumonia due to the underrep-
resentation of this population. Two major clinical trials documenting the mortality
benefit of early and accurate empiric antibiotics only reported 3.1% of patients having
an MRSA infection and 15.6% of patients with documented Staphylococcus aureus in-
fection.
Methods: This is a retrospective, descriptive, single center study to evaluate the im-

pact on patient outcomes of delaying coverage for the treatment of MRSA pneumonia
in intensive care unit (ICU) patients. The primary endpoint was to evaluate the in-hos-
pital mortality of ICU patients with positive MRSA cultures from a respiratory source
empirically treated with an anti-MRSA antibiotic compared to those not treated em-
pirically. Secondary endpoints were to evaluate the hospital and ICU length of stay
among surviving patients that received empiric or delayed therapy.
Results. From January 2010 to September 2013 total of 68 patients with similar

baseline characteristics were included in the study analysis, 45 in the empiric and 23
in the delayed group. There was 24.4% mortality in the empiric treatment group com-
pared to 26.1% in the delayed treatment group with an absolute risk increase of 1.7%
(95%CI -20.3-23.5). Among 51 surviving patients the mean hospital length of stay was
20.7 days in the empiric and 21.5 in the delayed group. The mean ICU length of stay
was 7.8 days in the empiric compared to 10.5 days in the delayed group, a 2.7 day ab-
solute increase in the delayed group.
Conclusion. There does not appear to be a difference in hospital length of stay.

However, the data implies a clinically meaningful increased ICU length of stay when
delaying MRSA pneumonia therapy. Future study with an appropriately powered sam-
ple still necessary for more precise estimates and evaluation of adjusted results.
Disclosures. All authors: No reported disclosures.

180. Effect of Antimicrobial Treatment Duration on recovery of Bacteria in
Sterile Specimens Submitted for Culture
John Farrell, MD1; Rangarajan Sampath, PhD2; Robert Bonomo, MD3; 1Infectious
Disease, University of Illinois College of Medicine, Peoria, IL; 2Ibis Biosciences, Inc.,
Carlsbad, CA; 3Louis Stokes Cleveland Veterans Affairs Medical Center, Cleveland, OH
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Background. Early initiation of antibiotics results in cultures that are unrevealing,
resulting in potentail over use of broad-spectrum antibiotics. We performed a prospec-
tive study of PCR and electrospray ionization mass spectrometry (PCR/ESI-MS) assay
in development for detection of bacteria directly from sterile surgical specimens
obtained after antibiotic treatment had been initiated.
Methods. We prospectively identified 111 cases of suspected bacterial infection in

which sterile specimens were submitted for culture after the initiation of antibiotics.
Patients were stratified based on days of antibiotic treatment (DOT). Conventional aer-
obic and anaerobic culture results were compared to PCR/ESI-MS. Agreement was as-
sessed by Kappa score.

PCR&ESI-MS vs Culture results Stratified by DOT (N=111)

N

PCR&ESIMS-/

Culture-

PCR&ESIMS-/

Culture+

PCR&ESIMS+/

Culture+

PCR&ESIMS+/

Culture-

Kappa

(95% CI)

DOT < 2 45 16 1 23 5 0.73 (0.53–0.93)

DOT 3 - 7 37 8 0 7 22 0.12 (0.01–0.23)

DOT > 8 29 7 0 5 17 0.12 (-0.005–0.25)

Results. PCR/ESI-MS detected pathogens more often than conventional culture:
71% (79/111) vs 32% (36/111). The overall Kappa score was 0.294, consistent with
poor agreement. Culture and PCR/ESI-MS had strong agreeement (Kappa = 0.73)
for patients with < 2 days of antibiotic treatment (table). For patients in the two longer
treatment groups, PCR/ESI-MS was more likely to detect bacterial pathogens, and the
discordance between culture and PCR/ESI-MS results as measured by Kappa was more
than would be expected by chance.
Conclusion. In patients treated with > 2 days of antimicrobial treatment prior to

collection of samples, PCR-ESI/MS was significantly more likely than conventional
culture to detect pathogic bacteria directly from sterile surgical specimens. PCR/ESI-
MS results were not significantly different from conventional culture for specimens
collected within 48 hours of initiation of antibiotics. The advantage with antibiotic
treatment durations > 2 days does not appear to demonstrate a dose response relation-
ship. PCR/ESI-MS may provide future opportunities to target antimicrobial therapy
and salvage both individual treatment regimens and institutional antimicrobial stew-
ardship efforts when patients have received more than 2 days of antimicrobial treat-
ment prior to diagnostic testing.
Disclosures. R. Sampath, Ibis BioSciences, an Abbott Company: Employee, Salary

R. Bonomo, AstraZeneca: Grant Investigator, Grant recipient; Merck: Grant Investi-
gator, Grant recipient; Rib-X: Grant Investigator, Grant recipient; Steris: Grant Inves-
tigator, Grant recipient; TetraPhase: Scientific Advisor; NIH: Grant Investigator, Grant
recipient; VA Merit Review: Grant Investigator, Grant recipient

181. Empiric Coverage of ICU Patients for Infections Due to Beta-lactam
Resistant Pseudomonas aeruginosa with Combination Therapy: A Needs
Assessment
Kelly Cawcutt, MD1; Lynn Estes, PharmD2; William Marshall, MD1;
James Steckelberg, MD1; Larry M. Baddour, MD1; 1Division of Infectious Diseases,
Mayo Clinic, Rochester, MN; 2Mayo Clinic, Rochester, MN
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Background. Empiric antimicrobials for critically-ill patients routinely include
combination therapy for patients at risk for infection from P. aeruginosa. In 2013, in
vitro susceptibility to anti-pseudomonal beta-lactams, ciprofloxacin and tobramycin
among ICU isolates at of P. aeruginosa was < 85%, 70% and >90%, respectively. This
prompted the question of whether an aminoglycoside should routinely be administered
with an anti-pseudomonal beta-lactam antibiotic as empiric therapy in ICU patients.
Methods. The study aimed to describe the epidemiology and patient outcomes of

infection due to P. aeruginosa with in vitro resistance to at least one anti-pseudomonal
beta-lactam agent. A retrospective study of patients admitted to an ICU between January
1 and December 31, 2013 with at least 1 isolate of P. aeruginosawith in vitro resistance to
at least one of the anti-pseudomonal beta-lactam agents was completed.
Results. Overall, 61 ICU patients out of 15, 311 ICU admissions (0.4%) had 100 iso-

lates with resistance to at least one anti-pseudomonal beta-lactam agent. Nineteen
(31.2%) had >1 isolate recovered during the calendar year and 38 (62.3%) had
structural respiratory tract changes and/or depressed CNS function that likely predisposed
to P. aeruginosa colonization or infection. Sepsis was listed as a diagnosis in 10 patients.
Based on empiric choices of therapy, 21 patients had a “mismatch” in therapy, based on

drug administration and in vitro susceptibility results.
Twenty-one (34.4%) of 61 patients died during the hospitalization or shortly thereafter.

Of these, 8 (38.1%) had received mismatched therapy. In only one case, death was pos-
sibly related to mismatched therapy.
Conclusion. The results of this study suggest that despite the concerning decrease

in susceptibility of both beta-lactams and quinolones to P. aeruginosa, the recovery of
beta-lactam resistant P. aeruginosa in our ICU cohort was uncommon and did not re-
sult in a significant worsening of patient outcomes. Therefore, even with decrease in
susceptibilities, routine use of empiric combination therapy that includes an amino-
glycoside does not seem warranted at this time.
Disclosures. All authors: No reported disclosures.

182. Correlation between Antibiotic Use and E.coli Resistances in a Swiss
Tertiary Care Hospital
Alexia Cusini, MD; David Herren; Andreas Kronenberg, MD; Jonas Marschall, MD;
Department of Infectious Diseases and Hospital Epidemiology, University Hospital
Bern, Bern, Switzerland
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Background. Monitoring antimicrobial use and local antimicrobial susceptibility
in hospitals are important tools of antimicrobial stewardship programs. In our institu-
tion 2144, E.coli from clinical samples were isolated in 2011. We aimed to correlate
resistance of these samples with antibiotic use.
Methods. The hospital pharmacy calculated the antibiotic use in grams for each

department of the hospital for the years 2008-2011. We converted the use into defined
daily doses (DDD) and expressed it as DDD/100 bed days, using the ATC/DDD system
promoted by the WHO.
Antimicrobial susceptibility tests (ASTs) were routinely assessed using the disk dif-

fusion method and results interpreted according to CLSI criteria. Resistance rates of E.
coli represent the number of resistant isolates divided by the total number of clinical
isolates for which AST was performed. All hospital departments with a total of >20 E.
coli isolates in urine, blood or other clinical material in the year 2011 were included in
the analyses. Per patient only the first isolated E.coli was included. The correlation
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between antibiotic use from 2008-2011 and E.coli resistance rate in the year 2011 was
determined with linear regression analyses.

Results. The total antibiotic consumption for the hospital was 64 DDD/100 hos-
pital days with high variability between the different departments. The hospital-wide
resistance rates of E.coli are summarized in Figure 1. Antibiotic use correlated with E.
coli resistance for amoxicillin-clavulanic acid [coefficient of determination (r2) 0.409
(p-value: 0.019)], trimethoprim-sulfamethoxazole [r2 0.367 (p-value: 0.028)] and
for fluoroquinolones (ciprofloxacin and norfloxacin), [r2 0.566 (p-value: 0.003)]. (Fig-
ure 2) There was no correlation between use and resistance for amoxicillin, cefuroxime,
ceftriaxone, cefepime, meropenem and gentamicin.
Conclusion. A correlation between inhospital antibiotic use and E.coli resistances

was documented exclusively for antibiotics with a high consumption rate which are
both available in oral and parenteral form. Two of the antibiotics in question are
often prescribed for treatment of urinary tract infections. Our data could serve as
basis for antibiotic-specific stewardship interventions.
Disclosures. All authors: No reported disclosures.

183. Evaluating Multidrug Resistance Prevalence and Antimicrobial
Stewardship Preparedness in the Largest Not-For-Profit Healthcare System
in the United States: Taking the First Step to Optimize Antimicrobial Use
Roy Guharoy, PharmD, MBAS1,2; Mohamad G. Fakih, MD, MPH3; Gail Fraine, RN4;
Michelle Heavens, BSN, MHA5; Ann Hendrich, RN, PhD5; 1Medicine, University of
Massachusetts Medical School, Worcester, MA; 2Clinical Excellence, Ascension
Health, St. Louis, MO; 3Infection Prevention and Control, St. John Hospital and
Medical Center, Grosse Pointe Woods, MI; 4St. Thomas Midtown, Nashville, TN;
5Clinical Excellence, Ascension Health, St Louis, MO
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Background. Antimicrobial stewardship plays the most critical role to control the
development of multidrug resistant organisms (MDROs). We assessed the current an-
timicrobial stewardship practices (ASP) in a large multi-hospital health system as the
initial step for future system-wide ASP implementation.
Methods. A survey from 85 hospitals of a single healthcare system evaluated the

prevalence of MDROs, and the presence of antimicrobial stewardship programs
(ASPs). Questions addressed the prevalence of MDROs and local measures to optimize
antimicrobial use. We compared the results based on hospital bed size (small ≤200,
medium 201-500, large >500 beds).
Results. Larger hospitals had the highest reported rates of Klebsiella pneumoniae

carbapenem resistant organisms (2.2% vs 0.7% for medium and 0.3% for small;
p = 0.001). Medium size hospitals reported higher rates of carbapenem resistant to Es-
cherichia coli (0.091% vs 0.018% for large and 0.015% for small; p = 0.09). There were
no significant differences for extended spectrum beta lactamase producing E. coli
(large 4.6%; medium 4.9%; small 7.9%; p = 0.51). The vast majority of hospitals
(n = 81, 95.3%) produced an antibiogram, with 77 (90.6%) at least annually. ASPs
were more established in large (100%) and medium (81.5%) compared to small
(23.1%) hospitals (p < 0.001). Large hospitals more often restricted broad-spectrum
antimicrobials (83.3% vs 63% for medium and 23% for small; p < 0.001). Prospective
evaluation by pharmacists was 100% in large hospitals (44.4% for medium and 25% for
small; p = 0.001). Mandatory Infectious Diseases consultation for specific broad-spec-
trum agents was more common in large (100%) compared to medium (40.7%) and
small (9.6%; p = <0.001). Clinical pathways for specific infections were more common
among large hospitals (66.7% vs 40.7% for medium and 21.2% for small; p = 0.001).
Infectious Diseases pharmacist approval was rarely used.
Conclusion. The prevalence of MDROs and the presence of ASPs vary based on

hospital size. Smaller hospitals may be less prepared than larger ones to address anti-
microbial stewardship. Our findings contribute to a better understanding of the varied
needs of our hospitals to develop future processes and optimize patient care outcome.
Disclosures. All authors: No reported disclosures.

184. Prevalence and Molecular Epidemiology of ESBL producing E.coli and
K.pneumoniae in Lebanese Medical Centers; Strong Correlation between
Antibiotic Consumption and Resistance to Cephalosporins and
Ciprofloxacin
Ziad Daoud, PhD1; Elie Salem-Sokhn, PhD2; Jihad Irani, MD1; Katia Cheaito, MS3;
Nathaline Haidar-Ahmad, MS3; Ghassan Matar, PhD3; Shira Doron, MD, MS4;
1Balamand University, Beirut, Lebanon; 2University of Surrey, Surrey, United
Kingdom; 3American University of Beirut, Beirut, Lebanon; 4Division of Geographic
Medicine and Infectious Diseases, Tufts Medical Center, Boston, MA
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Background. ESBL-producing Escherichia coli and Klebsiella pneumoniae have
rapidly spread worldwide creating a severe threat. The development of resistance in
these bacteria is multi-factorial; antibiotic consumption is a major factor. In view of
both significant increase in ESBL production and lack of efficient control of antibiotic
use in Lebanon (Middle East), we conducted a study to determine the epidemiology of
ESBL-related genes in E.coli and K.pneumoniae, and analyzed the correlation of anti-
biotic use with bacterial resistance in 3 major medical centers.
Methods. Three medical centers located in the north, south, and capital (Beirut) of

Lebanon were chosen for this study. All ESBL producing E.coli and K.pneumoniae
from inpatients were collected between January 2, 2012 and January 2, 2013. Only
the first isolate per patient was included. Antibiotic consumption was expressed in
DDD/100 bed days and Kirby-Bauer technique was used for antibiotic resistance
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testing. For the phenotypic detection of ESBL, double disk synergy test and E-test were
performed. PCR and multiplex PCR were used for the detection of the genes blaTEM,
blaSHV, blaCTX-M, and blaOXA. The identification of blaCTX-M15 was done by sequencing
of the gene. The association between consumption and resistance was analyzed using
Spearman correlation coefficient. Pulsed Field Gel Electrophoresis (PFGE) was used to
determine the clonality of the different isolates.
Results. A total of 1002 E.coli and 233 K.pneumoniae isolates were analyzed.

29.9% of E.coli strains and 31.1% of K.penumoniae were ESBL producers. Use of 3rd
and/or 4th generation cephalosporins and resistance to these antibiotics were strongly
correlated. In addition, the correlation factor of cephalosporin consumption vs sus-
ceptibility to ciprofloxacin in E.coli (Hospital 1) was as low as -0.899 and -0.886 in
K. pneumoniae (Hospital 3). blaCTX-M was produced by 97% of E.coli and 96.7% of
K.pneumoniae. Specifically, blaCTX-M15 was commonly found. 22.3% of E.coli and
37.4% of K.pneumoniae co-produced the 4 studied beta-lactamases.
PFGE analysis demonstrated that there was no major clonal relationship among

these ESBL producers.

Conclusion. Our data show the urgent need for antimicrobial stewardship programs
in the country to control the use of antibiotic and the spread of bacterial resistance.
Disclosures. Z. Daoud, Merck: Grant Investigator, Research grant S. Doron, Merck:

Grant Investigator and Speaker’s Bureau, Research grant and Speaker honorarium.

185. Predicting Antimicrobial Resistance Prevalence and Incidence from
Indicators of Antimicrobial Use
Elise Fortin, PhD(c)1,2; Robert W Platt, PhD2; Patricia Fontela, MD PhD3; David
L Buckeridge, MD PhD2; Caroline Quach, MD MSc FRCPC4,5; 1Institut National De
Santé Publique Du Québec, Quebec, QC, Canada; 2Epidemiology, Biostatistics, and
Occupational Health, McGill University, Montreal, QC, Canada; 3Pediatric Intensive
Care, The Montreal Children’s Hospital, Montreal, QC, Canada; 4Quebec Institute of
Public Health, Montreal, QC, Canada; 5McGill University, Montreal, QC, Canada
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Background. Indicators of antimicrobial (AM) use have been described, but the
optimal indicator for predicting AM resistance in hospital settings, especially when
including pediatric populations, is unknown. This study compared the accuracy of
15 different AM use indicators in the prediction of resistance, in 9 intensive care
units (ICUs).
Methods. All patients admitted to participating ICUs (3 neonatal, 2 pediatric, 4

adult) between 2006 and 2010 were studied retrospectively. Prevalence and incidence
of resistance in endotracheal cultures were both estimated per 4-week period. AM use
was measured, per 4-week period, using 15 different indicators. Resistance / AM use
combinations studied were resistance to:
• methicillin in Staphylococcus aureus / penicillin + 3rd generation cephalosporins -

+ quinolones use
• aminoglycosides in coliforms / aminoglycoside use
• piperacillin-tazobactam in coliforms / piperacillin-tazobactam use
• quinolones in coliforms / quinolones use
• carbapenems in E. coli, Klebsiella sp. or Proteus sp. / penicillin + carbapenem -

+ quinolone use
• carbapenems in Pseudomonas sp. / carbapenem use
• piperacillin-tazobactam in Pseudomonas sp. / piperacillin-tazobactam use
• quinolones in Pseudomonas sp. / quinolone use
For each combination, indicators of AM use were successively tested in regression

models after adjustment for ICU type. Binomial regression was used to model preva-
lence and Poisson regression, to model incidence. Multiplicative and additive models
were tested, as well as no time lag and a 1 period time lag. For each model, the mean
absolute error (MAE) was computed. MAEs were then compared using t-tests.

Results. A statistical difference between MAEs could only be detected when using
carbapenem use for predicting prevalence of resistance to carbapanems in Pseudomo-
nassp. For this combination, the most accurate indicator (courses/100 patient-days, ad-
ditive model, no time lag; MAE = 0.31 cases/100 admissions) was better (p = 0.0006)
than the least accurate indicator (recommended daily doses/100 admissions, multipli-
cative model, 1-period time lag; MAE = 0.43 cases/100 admissions, thus 38% bigger).
Conclusion. In our ICUs, indicators of AM use predicted resistance with similar

accuracy, except for one combination.
Disclosures. All authors: No reported disclosures.

186. Incidence of acute kidney injury in patients receiving vancomycin and
pipercillin-tazobactam compared to other antibiotic combinations
Morgan Scully, MD1; Ali Hassoun, MD FACP2; Farrah Ibrahim, MD FACP1;
Samuel Lindquist3; Andrew Mameli4; Sarah Jones4; Anthony Anderson5; 1Internal
Medicine, UAB-Huntsville campus, Huntsville, AL; 2University of Alabama School of
Medicine - Huntsville campus, Huntsville, AL; 3UAB-Huntsville campus,
Huntsville, AL; 4Pharmacy, Huntsville Hospital, Huntsville, AL; 5Huntsville Hospital,
Huntsville, AL
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Background. Vancomycin and piperacillin-tazobactam are two of the most com-
monly used empiric antibiotics in hospitalized patients. Recent reports indicate a high-
er incidence of acute kidney injury (AKI) with this combination of antimicrobial
compared with vancomycin alone
Methods. Retrospective chart review of patients admitted to tertiary medical cen-

ter receiving at least 48 hours of vancomycin (V), piperacillin-tazobactam (Z), vanco-
mycin and piperacillin-tazobactam (VZ), vancomycin and doripenem (VD) and
piperacillin-tazobactam and daptomycin (ZD) for rates of AKI.AKI was defined as
an increase in creatinine by 50% from baseline or ≥ 0.5 mg/dL. Other data collected
included vancomycin level, vasopressor use, diabetes mellitus (DM) history, nephro-
toxic agents and concurrent contrast.
Results. Data of 392 patients over a period of 2 years were analyzed. Average age in

each group was: V (66), Z (67), VZ (63), ZD (58) and VD (61). Average initial creatinine
in all groups was 1.1 mg/dL. AKI developed in 28% (26/94) of patients in the VZ group,
7% (3/44) of vancomycin alone, 8% (8/101) of pipercillin-tazobactam alone, 12% (12/
100) of patients receiving VD and 9% (5/53) of those on ZD . Within the VZ and
ZD group, those who develop AKI, was more likely be on diuretics and or ACE inhib-
itors. Concurrent contrast did not seem to correlate with AKI in any of the groups except
for vancomycin alone group. Vancomycin trough level was higher in those with AKI in
the VZ group and vancomycin alone group. Vasopressors were more likely used in the
AKI group with all the combinations. DM reported more in Z, VZ, VD groups in those
who developed AKI. The average patient age was higher in the AKI subset in all groups
except for VZ andVD group. In VZ group, the average time to onset of AKI was 7.6 days.

Conclusion. Higher Rates of acute kidney injury seen in patients with combination
of pipercillian-tazobactam and vancomycin. In addition, any two antibiotics combina-
tion had higher incidence of AKI in compare when vancomycin or pipercillin-tazobac-
tam used alone. The risk of AKI may be higher in patients on concurrent diuretics,
ACE inhibitors and those with diabetes mellitus. Further studies needed to confirm
these results and to evaluate mechanism of nephrotoxicity.
Disclosures. All authors: No reported disclosures.

187. Colistin and its Effect on Renal Function: A Retrospective Review at an
Urban Hospital
Theodore Markou, MD1; Jason Zucker, MD2; Shin-Pung Jen, PharmD3;
David Cennimo, MD2; 1Internal Medicine, Rutgers University- New Jersey Medical
School, Newark, NJ; 2Medicine and Pediatrics, Rutgers New Jersey Medical School,
Newark, NJ; 3Pharmacy, University Hospital, Newark, NJ

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. The emergence of multi-drug resistant gram negative organisms has
led to the frequent use of colistin, an antibiotic first available for clinical use in 1959 but
unpopular due to concerns of renal failure. Recent literature suggests colistin
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nephrotoxicity may be overestimated. Aggressive, weight based dosing with an initial
loading dose is recommended for colistin therapy in our institution. We completed a
retrospective analysis to assess the utilization of a colistin dosing protocol and its effect
on renal injury in an urban academic hospital.
Methods. All patients admitted to University Hospital who received colistin be-

tween 2010 and 2013 were reviewed retrospectively. 144 patients were identified and
data abstracted included patient demographics, colistin doses, serum creatinine, use of
renal replacement therapy and hospital disposition. Dosages given were compared to
hospital guidelines and renal clearance (based on Cr clearance) was utilized as a mea-
sure of renal failure. Acute kidney injury (AKI) was defined as a change in creatinine
greater than 0.5 mg/dL from baseline.
Results. Onmany occasions, colistin was not appropriately dosed. The loading dose

of colistin was given correctly to 70 patients (48.61%) whereas it was not given in 70
patients and overdosed in 4 patients (2.78%). There were 1170 maintenance doses
given in total: 610 correct doses (52.14%), 158 overdoses (13.50%) and 402 underdoses
(34.36%). Renal function was monitored throughout hospitalization. There were only 34
patients (23.61%) who met criteria for AKI prior to start of colistin, whereas 76 patients
(52.77%) met criteria for AKI after starting colistin. Additionally, there was a greater rise
in creatinine with more adherence to the colistin dosage protocol. On average, there was
a change in Cr of 1.72 mg/dL when colistin was dosed correctly 75-100% of the time as
opposed to a change in Cr of 0.73 mg/dL when dosed correctly only 0-25% of the time.
Conclusion. Colistin is being inappropriately under-dosed as per hospital protocol

approximately 50%of the time in regards to loading doses and maintenance doses.
However, we still see considerable acute kidney injury, especially when adhering to
hospital protocol, which contrasts with the latest literature that claims the nephrotoxic
effects of colistin to be overestimated.
Disclosures. All authors: No reported disclosures.

188. Evaluation of Baseline QTc Interval and Azithromycin Prescribing in
an Academic Medical Center
Rachael Lee, MD1; Allison Guyton2; Danielle Kunz, RPh, BCPS-(AQ) Infectious
Disease2; Craig Hoesley, MD1; 1Infectious Diseases, University of Alabama at
Birmingham, Birmingham, AL; 2Pharmacy, University of Alabama at Birmingham,
Birmingham, AL

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. The use of azithromycin for its anti-inflammatory effect in chronic
obstructive pulmonary disease, cystic fibrosis, and lung transplant recipients has in-
creased significantly. Recently published data cited a rise in cardiovascular death in
patients with azithromycin compared to other antibacterial agents. In response, the
FDA released warnings regarding prescribing azithromycin in certain patient popula-
tions. Our main objective aimed to assess inpatient prescribing patterns for azithromy-
cin and determine the potential risk for adverse cardiovascular events.
Methods. From October 1, 2012 through April 30, 2013, 1610 encounters were

identified for inpatients ≥19 years of age prescribed azithromycin. One hundred pa-
tient encounters were randomly selected for evaluation. Information collected for each
patient and included length of stay, reason for use, dose, duration of therapy, concom-
itant medications associated with QTc prolongation, culture data, telemetry charges,
and baseline ECG. Patients were divided into three risk categories based on number
of QTc prolonging medications ordered (Low = 1, Medium = 2-3, High ≥4) and
were subsequently compared.
Results. In the study, 79% of azithromycin use was empiric for the treatment of

suspected infections, 20% as an anti-inflammatory agent, and 1% as culture directed
therapy. Sixty-five percent of patients received a baseline ECG prior to prescribing azi-
thromycin and 39 of 65 (60%) had borderline or abnormal QTc prolongation. Twenty
patients were concurrently prescribed medications identified as having a major drug-
drug interaction with azithromycin, with an average overlap of 4.5 days. Seventy-six
patients were prescribed 2 or more QTc prolonging medications, and only 32 (42%)
were monitored with telemetry.
Conclusion. In a randomly selected cohort of patients receiving azithromycin

therapy, a majority of patients (76%) were prescribed 2 or more QTc prolonging
agents, with telemetry ordered less than half of the time. Additional studies are neces-
sary to determine the risk of such drug combinations. Given recent warnings issued by
the FDA, enhanced education is necessary for providers regarding the potential for
adverse cardiac events with prescribing azithromycin.
Disclosures. All authors: No reported disclosures.

189. Hospital onset Clostridium difficile infection not a predictor of
increased antibiotic use in small hospitals: an evaluation of 54 hospitals
Roy Guharoy, PharmD, MBA1; Mohamad G. Fakih, MD, MPH2; Jeffrey Seggerman,
MBA3; Angelo Bufalino, PhD4; Michelle Heavens, BSN, MHA5; Ann Hendrich, RN,
PhD5; 1Clinical Excellence, University of Massachusetts Health Care, St. Louis, MO;
2Infection Prevention and Control, St. John Hospital and Medical Center, Grosse
Pointe Woods, MI; 3Ascension Health, St Louis, MO; 4Ascension Health, St. Louis,
MO; 5Clinical Excellence, Ascension Health, St Louis, MO

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Clostridium difficile infection (CDI) is one of the leading healthcare-
associated infections in the United States. Antimicrobial pressure has been linked to
increased incidence, severity and recurrences of CDI. As the initial step for develop-
ment of a system-wide antimicrobial stewardship program for a large health system, we

evaluated the relationship between antimicrobial use and hospital onset (HO) CDI
standard infection ratio (SIR).
Methods. CDI SIRs were compared to the use of specific classes of penicillin,

cephalosporin, carbapenem, quinolone, clindamycin, tigecycline, and total antimicro-
bials (defined daily dose/1,000 patient days) among 54 hospitals in one health system
for the year 2013. Antimicrobial use and HO CDI SIR were compared factoring yearly
patient days (≤25,000; 25,001-50,000; 50,001-75,000; >75,001) categories.
Results. The highest antimicrobial use per 1,000 patient-days was in groups with

<25,000 patient days per year, (1177/1,000 patient-days). In addition, these hospitals rep-
resented the highest use of 3rd generation cephalosporins, extended spectrum penicillins,
and quinolones (Table). However, HO CDI SIR did not correlate with increased antimi-
crobial use, and was associated with hospitals with patient-days >50,000 per year.

Antibiotic Defined Daily Doses per 1,000 patient-days in the 54 hospitals grouped by patient-
days in 2013

≤25,000

patient-days

(n=18)

25,001-50,000

patient-days (n=9)

50,001-75,000

patient-days

(n=9)

>75,000

patient-days

(n=18)

Total

mean P-value

All antimicrobials 1177±389 716±211 782±225 695±256 874±363 <0.001

3rd generation

cephalosporins

150±122 65±22 84±40 62±31 95±83 0.005

Carbapenems 26±16 37±41 33±27 28±16 29±23 0.66

Extended spectrum

penicillins

196±117 141±68 39±13 42±10 146±102 0.007

Quinolones 249±145 148±71 168±77 192±155 200±133 0.23

Hospital onset CDI

Standardized

infection ratio

0.57±0.37 0.68±0.38 0.97±0.48 0.85±0.26 0.75±0.38 0.036

Conclusion. Hospitals with lower patient days had the highest use of antimicrobial
agents, and represent an important opportunity to target the antimicrobial stewardship
efforts. On the other hand, CDI SIR may not be a good surrogate to evaluate their an-
timicrobial stewardship outcomes.
Disclosures. All authors: No reported disclosures.

190. Adequacy of Prior Antibiotic Use in Patients with Clostridium difficile
Infection: A Resptrospective Analysis
Stefanie Lam, PharmD1; Jordan Pelletier1; Yves Longtin, MD, FRCPC2; 1Pharmacy,
Jewish General Hospital, Montreal, QC, Canada; 2Infectious Diseases, Jewish General
Hospital, Montreal, QC, Canada

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Clostridium difficile infections (CDI) are the main cause of health-
care associated diarrhea. Inappropriate use of antibiotics (AB) is a significant risk fac-
tor for CDI. The aim of this study is to determine the proportion of CDI patients who
received inappropriate AB prior to developing CDI.
Methods. This is a retrospective cohort study to assess the proportion of newly

diagnosed CDI patients whose AB regimen could have been optimized prior to CDI
episode at a tertiary medical center. The study population, identified through a Micro-
biology lab database, included patients with a first episode of CDI between February
and May 2013. Each patient’s AB regimen, indications and culture results were re-
viewed using a standardized form. AB therapy was defined as inappropriate when
≥1 of the following were met: (1) absence of a clear and valid indication to initiate
therapy; (2) deviation of initial empiric therapy from local recommendations; (3) in-
appropriate de-escalation or duration of therapy. Inappropriateness of AB was deter-
mined by a panel of experts in CDI and antibiotic stewardship. Ethics approval was
obtained before starting the chart review.
Results. 50 patients with CDI were identified (52% male, mean age, 76yrs). 47%

had received AB in the previous 5 weeks and 53% received therapy on the day of CDI
diagnosis. ABs prescribed were 54% penicillin, 44% quinolones, 20% cephaloporines
and 18% carbapenems for the following conditions: penumonia 24%, urinary tract in-
fection 11%, skin and soft tissue infection 12%, 32% for other indications. 10% received
antibiotics for prophylaxis.
49% (n = 24) of patients with CDI had received an inappropriate AB in the previous

5 weeks. The main sources of inappropriate use were: failure to de-escalate (n = 9;
38%); inappropriate duration (n = 13; 54%); absence of clear diagnosis on day 3 of
therapy (n = 4; 20%); and failure to switch to a narrower spectrum AB despite diagnos-
tic test results and clinical improvement (n = 9; 38%).
Conclusion. A significant proportion of CDI cases received an inappropriate

course of AB in the previous 5 weeks illustrating the need to improve AB use in our
hospital. Antimicrobial stewardship has been initiated and a prospective audit is being
planned to investigate its effect on CDI rates.
Disclosures. All authors: No reported disclosures.

191. Evaluation of Oxacillin Consumption Following Implementation of a
Usage Restriction Protocol: A Drug Use Evaluation and Cost Savings
Analysis
Elise Gilbert, PharmD1,2; Nathaniel J. Rhodes, PharmD1,2; Marc Scheetz, PharmD,
MSc1,2; Sarah Sutton, MD1,3; Teresa Zembower, MD, MPH1,3; Viktorija Barr,
PharmD1,4; John Esterly, PharmD1,5; 1Northwestern Memorial Hospital, Chicago, IL;
2Midwestern University Chicago College of Pharmacy, Downers Grove, IL;
3Northwestern University Feinberg School of Medicine, Chicago, IL; 4Rosalind

S86 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



Franklin University - College of Pharmacy, North Chicago, IL; 5Chicago State
University School of Pharmacy, Chicago, IL

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Anti-staphylococcal β-lactams, such as oxacillin (OXA), are consid-
ered the drugs of choice for the treatment of methicillin-sensitive Staphylococcus au-
reus (MSSA) infections. Cefazolin (CEZ) has been shown to be equally efficacious to
OXA for many MSSA infection types and is less costly than OXA. Our Antimicrobial
Stewardship Program (ASP) implemented a use restriction protocol in July 2013 to
limit OXA usage to patients with a central nervous system infection or with Infectious
Diseases physician approval.
Methods. The Centers for Disease Control and Prevention Antimicrobial Use and

Resistance Module was utilized to quantify OXA and CEZ consumption institution-
wide in two time periods: August 2012 to April 2013 (pre-restriction) and August
2013 to April 2014 (post-restriction). Days of therapy (DOTs) were normalized
using 1,000 patient location days (LDs) as a denominator. Calendar months were com-
pared directly pre- and post-restriction to minimize temporal differences in antimicro-
bial usage. OXA and CEZ total DOTs drug costs from each study period were tabulated
using purchase data and then compared. Patients receiving OXA were assessed retro-
spectively for adherence to the restriction protocol criteria.
Results. Mean OXA usage has decreased significantly following implementation of

the restriction protocol (1.82 vs 3.91 DOTs/1,000 LDs; P = 0.0013). The by month com-
parison showed a trend toward decreased OXA DOTs/1,000 LDs across all months
except one after implementation. 42 of 50 patients (84%) receiving OXA in the post-
restriction study period met criteria for use. CEZ usage increased significantly post-
implementation (72.6 vs 67.0 DOTs/1,000 LDs; P = 0.006). Reduction in OXA usage
was associated with an overall cost savings of $52,309 during the study period. Projected
annualized cost savings after OXA restriction are approximately $70,000.

Conclusion. Implementation of an OXA restriction by our ASP has been success-
ful at our institution. Usage of OXA has decreased from the previous calendar year and
this program resulted in notable drug cost savings. Similar restrictions may offer an
opportunity for substantial cost savings among other antimicrobial stewardship
programs.
Disclosures. All authors: No reported disclosures.

192. Vancomycin Dosing in Obese and Morbidly Obese Patients with
Methicillin-Resistant Staphylococcus aureus (MRSA) Pneumonia
Haley Morrill, PharmD1,2; Aisling Caffrey, PhD, MS1,2; Eunsun Noh, PhD, MS1,2;
Kerry Laplante, PharmD1,2,3; 1College of Pharmacy, University of Rhode Island,
Kingston, RI; 2Infectious Diseases Research Program, Providence Veterans Affairs
Medical Center, Providence, RI; 3Warren Alpert School of Medicine, Brown
University, Providence, RI

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Despite the increasing burden of obesity, the optimal dose of vanco-
mycin in obese and morbidly obsese (MO) patients with MRSA pneumonia is largely
unknown.
Methods. This national retrospective cohort study included obese patients (pts;

BMI ≥ 30) admitted to VA hospitals with MRSA-positive cultures from respiratory
sites between 2002 - 2012. Pts initiating vancomycin (VAN) in the hospital were select-
ed for inclusion. Exclusion criteria included death or discharge within 2 days of treat-
ment initiation and exposure > 2 consecutive days of MRSA antibiotic therapy in the 3
days prior to treatment initiation or during treatment with VAN. Pts were included if
they had appropriately collected VAN troughs and no evidence of acute kidney injury
prior to VAN initiation per VAN guidelines. Logistic regression models were used to
measure the effect of various VAN dosing regimens on trough levels in obese and MO
(BMI≥ 40) pts.
Results. We identified 263 obese and 73 MO pts treated with VAN with appro-

priately collected VAN trough levels. Total body weight ranged from 69 to 244 kg.
The mean total daily dose of VAN was lower in obese vs MO pts (2005 ± 736 vs
2298 ± 923 mg, p <0.05) however the mean mg/kg/day dose was higher in obese vs
MO pts (20 ± 7 vs 17 ± 7 mg/kg/day, p < 0.05). About 20% of pts in each group had
a vancomycin trough level of >15-20 mg/L. The mean mg/kg/day VAN dose was

also higher in obese vs MO pts with a trough of >15-20 mg/L (20 ± 7 vs 15 ± 7 mg/
kg/day, p < 0.05). In obese pts, the standard dose of ∼30mg/kg/day was appropriate
for reaching a VAN trough of >15-20 mg/L (odds ratio [OR] 3.348, 95% confidence
interval [CI] 1.2 - 9.2). In MO pts, as the mg/kg/day VAN dose increased, the odds
of achieving a VAN trough of 15-20 mg/L decreased (OR 0.870, 95% CI 0.78 -
0.98).
Conclusion. We offer additional consideration on the dosing of VAN in obese and

MO pts. MO patients may require a lower mg/kg/day VAN dose than obese patients to
reach a trough of >15-20 mg/L. However, further research is warranted to determine
which VAN trough levels are associated with the best outcomes in obese andMOpatients.
Disclosures. H. Morrill, Pfizer: Research Funding, Research grant A. Caffrey,

Pfizer: Research funding, Research support E. Noh, Pfizer: Research funding, Research
support K. Laplante, Astellas, Cubist, Forest, the National Institutes of Health, Pfizer,
Theravance, Marvao, Davol, Durata, Cepheid: Research funding, advisor, and/or con-
sultancy and Scientific Advisor, Research grant.

193. Impact of Weight Based Dosing Guidelines on Vancomycin Dosing
and Trough Levels Including in Obese Patients
Erlaine F. Bello, MD1,2; Koh Okamoto, MD3; James Davis, PhD4; Lois Dement,
PharmD2; Teppei Shimasaki, MD1; 1Department of Medicine, John A Burns School of
Medicine, University of Hawaii, Honolulu, HI; 2The Queen’s Medical Center, Honolulu,
HI; 3Medicine, Rush University, Oak Park, IL; 4Complemetary and Alternative
Medicine, John A Burns School of Medicine, University of Hawaii, Honolulu, HI

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. In 2009, the American Society of Health System Pharmacists, Infec-
tious Diseases Society of America, Society of the Infectious Diseases Pharmacists re-
leased guidelines on vancomycin. Applying guidelines to a local population,
particularly obese patients, has not been well-studied.
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Methods. A retrospective review was done on patients at an acute care, university-
affiliated, community hospital who received intravenous vancomycin for suspected/
documented infections before and after implementing the 2009 guidelines. Before
2009, patient received vancomycin, 1 gm every 12 hrs. After the guidelines, patients
were dosed on actual body weight (ABW), 15-20mg/kg, or 25-30mg/kg in seriously
ill patients, every 8-12 hrs. We compared the frequency of therapeutic troughs, neph-
rotoxicity and trough group levels stratified by Body Mass Index (BMI).
Results. There were no significant differences in therapeutic troughs and nephro-

toxicity. Adjusted for BMI, there was a significant difference in trough levels between
the two groups, p = 0.0109. However, a large number of patients in the conventionally-
dosed group were excluded due to inconsistent doses. In the ABW-dosed group, there
was a high number of high trough levels in 48% of patients with BMIs >35, p = 0.005

Conclusion. Obese patients may require an alternate dosing strategy as the ABW-
dosing based on the 2009 national guidelines resulted in supra-therapeutic levels in
patients with high BMIs. Implementing guidelines-based monitoring resulted in
more consistent and appropriately drawn trough levels.
Disclosures. All authors: No reported disclosures.

194. Antimicrobial Stewardship Evaluation of Meropenem Use at a Large
Academic Medical Center
Yanina Dubrovskaya, PharmD1; Justin Siegfried, PharmD2; Marco R. Scipione,
PharmD3; Donald Chen, MD4; Michael Phillips, MD4; John Papadopoulos, PharmD1;
1Department of Pharmacy, NYU Langone Medical Center, New York, NY; 2Pharmacy,
New York University Langone Medical Center, New York, NY; 3Department of
Pharmacy, New York University-Langone Medical Center, New York, NY; 4Infection
Prevention and Control, NYU Langone Medical Center, New York, NY
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Thursday, October 9, 2014: 12:30 PM

Background. Judicious carbapenem use in hospitalized patients is an important
goal of antimicrobial stewardship program (ASP). Use of meropenem (M), the formu-
lary carbapenem at our University hospital, is restricted to the ASP, infectious diseases
(ID), and critical care. We report an ASP initiative to assess M utilization and prescrib-
ing patterns after change of ASP ordering process due to implementation of new com-
puterized order entry system (CPOE).
Methods. M utilization was measured in days of therapy (DOT)/1,000 patient (pt)

days. Microbiological data, clinical and treatment characteristics were evaluated retro-
spectively for all patients who received ≥1 dose of M during 2ndquarter (Q2) of 2013. A
GN isolate was considered an MDRO if non-susceptible to ≥1 agent in ≥3 antimicro-
bial classes.
Results. In the Q2 of 2013 M use increased by mean of 62 DOT/1,000 pt-days at

intensive care units [ICU], p = 0.18 and by 12 DOT/1,000 pt-days in non-ICU units,
p = 0.31. Among 145 patients who received M during Q2 of 2013, 43 were in ICU at M
start. Most common approval source was from ID attending (43%) followed by an
approval from critical care (24%) and ASP team (21%). Positive cultures with GN
organisms were present in 53% of patients, and 44% of these were MDRO. The
most common site of positive culture was urine, followed by lungs and blood. Median
duration of M was 7 (range 1-37) days. In ICU, twice as many patients received >14
days of therapy vs nonICU (15.9% vs 8.5%, p = 0.27). M was used as escalation of
therapy in 76% of patients (only 3/59 were due to discordant initial therapy). Esca-
lation of therapy within ≤24h was twice as frequent in ICU vs nonICU (35% vs 19%,
p = 0.1). M was deescalated in 18% of patients. An additional 22% of patients could
have been deescalated based on susceptibility results. In logistic regression, prior
MDRO infection or colonization (within 90 days) was identified as a predictor of cur-
rent MDRO infection (OR 4.12, 95% CI 1.13-15.05, p = 0.032) after adjusting for age
>65 years, presence of comorbidities, need for ICU admission, and vasoactive agents
at M start.
Conclusion. ASP recommendations based on our findings include: implementa-

tion of CPOE flag for patients with prior MDRO; report M monthly utilization trends
to ICU and medicine teams; and collaborate on practice agreement for initiation of
restricted antibiotics by ASP team.
Disclosures. All authors: No reported disclosures.

195. Rapid Intravenous Antibiotic Desensitization: Clinical Experience at a
Single Center
Katelyn Booher, DO1; Kunal Desai, MD1; Steven A. Burdette, MD, FIDSA1;
Ronald Markert, PhD2; Craig Pleiman, PharmD3; Hari Polenakovik, MD4; 1Infectious
Disease, Wright State University, Dayton, OH; 2Wright State University, Dayton, OH;
3Pharmacy, Wright State University, Dayton, OH; 4Infectious Disease, Wright State
University Boonshoft School of Medicine, dayton, OH
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Thursday, October 9, 2014: 12:30 PM

Background. Allergies to penicillin and other classes of antibiotics are common.
Withholding appropriate therapy due to reported antibiotic allergy is associated with
increased morbidity, mortality, and economic costs. Additionally, antibiotic choices
are becoming further limited due to increasing prevalence of multi-drug resistant or-
ganisms. Rapid intravenous antibiotic desensitization (RIAD) is not a common prac-
tice but may be a useful modality to overcome problematic antibiotic allergies. Our
objective was to analyze the safety and efficacy of RIAD, in both non-cystic fibrosis
(CF) and CF populations, at our institution.
Methods. A retrospective review of 20 patients who underwent RIAD at a single

tertiary medical center from October 2009 through March 2014.
Results. A total of 23 RIAD courses were performed on 20 patients. There were 12

females and 8 males, with an average age of 43 years (range, 21 to 81 years). There were
15 (65%) non-CF RIADs and 8 (35%) CF RIADs. Ten different antibiotics were used in
23 RIADs: one metronidazole, two cephalosporins (cefazolin, cefoxitin), three carba-
penems (two meropenem, one doripenem), and 17 pencillin agents. Of 23 RIAD
courses, 17 (74%) were successful. The success rate was 80% in non-CF patients and
62.5% in CF patients. Except for one patient, all completed the initial desensitization
process successfully. Of the other five failures, four occurred within 24 hours of desen-
sitization and one at 21 days into therapy. Only 1 of 23 courses resulted in increased
morbidity and prolonged length of stay. The mean duration of successful antibiotic
administration was 56 days. Failure of prior desensitization did not predict repeat
failure.
Conclusion. RIAD is an efficacious and safe modality to overcome problematic

antibiotic allergies. Our study provides encouraging results supporting the application
of RIAD, especially in non-CF patients. Our study also includes the first report of suc-
cessful metronidazole desensitization.
Disclosures. All authors: No reported disclosures.

196. Alarming AAA in Infectious Disease: Aztreonam Use, Allergy History
and Antimicrobial Stewardship Collide
Iva Zivna, MD1; Elizabeth Radigan, PharmD, BCPS2; Gail Scully, MD, MPH3;
1Infectious Disease, University of Massachusetts Medical School, Worcester, MA;
2UMass Memorial Medical Center, Worcester, MA; 3Medicine, UMass Memorial
Medical Center, Worcester, MA
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Background. Background: Penicillin allergy (PA) is reported by 10 % of patients.
Fewer than 10% of these have a positive skin test, allergy details are often sparse.
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Increasing gram negative resistance makes empiric therapy difficult if beta lactam an-
timicrobials cannot be utilized. Use of alternate agents is associated with higher costs,
increased length of stay and other adverse outcomes. Vancomycin is often used with
aztreonam (AZ) to provide gram positive coverage, exposing patients to risk of neph-
rotoxicity. Stewardship team (ST) interventions can mitigate these patient outcome
and cost issues.
Methods. Methods: Several stepped interventions were instituted. At our institu-

tion, AZ was frequently administered when PA was noted. Annual cost for AZ acqui-
sition reached $360,000 annually. Requiring infectious disease (ID) approval for AZ,
we decreased our use by 2/3; subsequently requiring approval directly from the ST with
an investigation of allergy and antibiotic use history decreased AZ use a further 2/3
from prior year; then instituting a carbapenem graded challenge for severe or unknown
PA decreased use of AZ by 50% again
Results. Results: We evaluated 212 patients between July 1, 2010 and April 22,

2014 who received at least one dose of Aztreonam. The single most frequent reason
for AZ request was PA in the form of rash. In 50% of patients a history of safe beta
lactam administration could be documented after review of medical records and
beta lactams were utilized. Quinolones were substituted less than 10% of the time.
19 patients underwent a carbapenem graded challenge. No adverse reaction to carba-
penem graded challenge was observed even in history of anaphylaxis to penicillin. 12%
of AZ requests were appropriate and approved
Conclusion. These interventions have led to a marked decrease in the use of az-

treonam in favor of cephalosporin and carbapenem antimicrobials, allowing for annual
cost savings of $343,000 and the ability to choose from a wider selection of antibiotic
agents. Clarifying PA details and administering monitored carbapenem graded chal-
lenges for severe or unknown PA can improve patient care while decreasing costs.
Disclosures. All authors: No reported disclosures.
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Nirav Shah, MD, MPH1; Jessica P. Ridgway, MD1; Natasha Pettit, PharmD2;
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Background. Beta-lactam allergy documentation is frequently incomplete and
lacks instructive value in guiding beta-lactam antibiotic rechallenge. How clinical de-
cision-making and antibiotic choice is affected by allergy documentation is not well
described.
Methods. We performed a retrospective, descriptive study of all patients seen

by a NorthShore University HealthSystem primary care provider between 2008 and
2013. Beta-lactam allergy information, first antibiotic prescribed after allergy entry
and subgrouping of allergy description was performed with an Enterprise Data Ware-
house.

Results. The study included 234,233 total patients seen by NorthShore primary
care providers of which 15.2% had a reported beta-lactam allergy. There were
21,196 unique patients with a beta-lactam allergy who received antibiotics. 79.2%
had no details of the reaction documented, 58.0% did not have a specific beta-lactam
identified, and 3.1% had a high risk reaction (IgE mediated or severe reaction). Patients
with beta-lactam allergy were less likely than those without to receive subsequent pen-
icillins and cephalosporins, and more likely to be treated with fluoroquinolones, clin-
damycin and macrolides (Figure 1). Patients with details of the reaction documented as
compared to those without such documentation were more likely to receive a subse-
quent penicillin (6.1% vs 2.8%; p < 0.001) or cephalosporin (7.3% vs 4.0%; p < 0.001).
Similarly, patients who had a specific beta-lactam identified were more likely to receive
a subsequent penicillin (5.3% vs 2.2%; p < 0.001) or cephalosporin (5.3% vs 4.3%;
p = 0.01). Patients with no details of the reaction documented had the same likelihood

of beta-lactam rechallenge as those with a high-risk reaction: penicillin (2.8% vs 3.6%;
p = 0.22); cephalosporin (4.0% vs 4.2%; p = 0.84).
Conclusion. The more complete the penicillin allergy documentation the more

likely a patient was to receive a beta-lactam antibiotic and less likely to receive macro-
lides, fluoroquinolones or clindamycin. Providers may be assuming the highest risk
reaction for those patients without an allergy description. Completing allergy docu-
mentation should be a high priority to improve quality of care and reduce costs.
Disclosures. All authors: No reported disclosures.
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Background. Neonatal infections result in significant morbidity, mortality and in-
creased health care costs. Antibiotics are commonly prescribed to infants hospitalized
in the Neonatal Intensive Care Unit (NICU). Broad spectrum antibiotic exposure has
been associated with emergence of resistant organisms and disruption in the develop-
ment of normal flora. There is paucity of data evaluating the appropriateness of anti-
biotic use in the NICU, based on Centers for Disease Control and Prevention (CDC)
12-Step Guidelines to Prevent Antimicrobial Resistance.
Methods. A retrospective audit of antibiotic use at a tertiary perinatal centre cov-

ering four million population was conducted during July 2010 – June 2013. Our ob-
jective was to assess the practice of antibiotic therapy for compliance to the
recommendations of the CDC 12-step campaign.
Results. We audited vancomycin, meropenem and linezolid use in the NICU. Em-

pirical use >3-day without appropriate specimens collected, or utilization despite nar-
rower spectrum antibiotic available, were considered inappropriate use.

Agent
CDC 12-step

violation Inappropriate use examples

Meropenem 4 Continued use despite organism is sensitive
to 3rd generation cephalosporins

9 Prolonged empirical use without collecting
appropriate specimens / redundant
coverage with metronidazole

Vancomycin 4 Treatment for ampicillin-sensitive (amp-S)
Enterococcus or methicillin-sensitive
Staphylococcus aureus (MSSA)

9 Prolonged empirical use without collecting
appropriate specimens

Linezolid 4 Treatment for (amp-S) Enterococcus or
MSSA or Enterobacteriaceae

Agent
Antibiotic
Courses

Duration
(Median
days, IQR)

Antibiotic
Days

Proportion of
Inappropriate
Prescription

Meropenem 57 3 [7, 14] 525 10/57 (17.5%)
Vancomycin 133 7 [5, 11] 1204 48/133 (36.0%)
Linezolid 35 7 [3,9] 233 6/35 (17.1%)

Conclusion. The CDC 12-Step Campaign is feasible in the NICU setting. Inappro-
priate antibiotic prescriptions are not uncommon in relation to the use of meropenem,
vancomycin and linezolid. Attention should be focused on timely streamlining of these
antimicrobials and collection of appropriate microbiologic specimens.
Disclosures. All authors: No reported disclosures.

199. Mandatory Antimicrobial Stewardship Program Review of Pediatric
OPAT: Program Implementation and Results of Pilot Phase
Elizabeth Doby, MD1; Lauren Allen, BA2; Chris Stockmann, MSc1; Jared Olson,
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Diseases, University of Utah School of Medicine, Salt Lake City, UT; 2Primary
Children’s Hospital, Salt Lake City, UT
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Background. Mandatory infectious disease (ID) consultation or review by an ASP
is required at many adult hospitals for patients receiving outpatient parenteral antimi-
crobial therapy (OPAT), thus reducing OPAT overuse, lowering costs and optimizing
therapy. Similar initiatives have not been reported in pediatrics. A retrospective review
of OPAT at our children’s hospital showed substantial opportunities to improve OPAT
use. As a result, our hospital initiated mandatory ASP review prior to hospital
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discharge for OPAT. We present an overview of the program implementation and pilot
phase results.
Methods. Our hospital executive board selected OPAT as a priority area for quality

improvement and formed a multidisciplinary implementation team. We analyzed the
care process for patients receiving OPAT to identify critical time points and opportu-
nities to notify the ASP about potential OPAT discharges. We modified several care
processes to enhance detection of potential discharges. Before hospital-wide imple-
mentation, we performed a pilot intervention in two high-volume services: hospital
medicine and oncology/ICS.
Results. We implemented 5 distinct care process interventions to enhance detec-

tion and recognition of plans for OPAT. These included (1) education of providers; (2)
daily prospective ASP review of patients receiving IV antimicrobials via central cath-
eter; (3) modification of the PICC order set to include notification to ASP or ID for
PICCs placed for OPAT; (4) verification that OPATwas reviewed by case managers; (5)
reminder system to physicians in electronic discharge software. Before program imple-
mentation, baseline ID/ASP involvement in OPAT discharges was approximately 50%.
During the pilot phase, we successfully identified and reviewed 85% of OPAT cases
before discharge (Figure 1). The intervention was implemented hospital-wide on
May 1, 2014.

Conclusion. A thorough understanding of care processes associated with OPAT is
necessary to identify candidates for ASP review. The pilot phase showed marked im-
provement but continuous process improvement is needed to identify missed oppor-
tunities. Expanding ASP efforts to include mandatory review of OPAT can improve the
appropriateness and safety of antimicrobial use in children.
Disclosures. All authors: No reported disclosures.

200. What Triggers an Antimicrobial Stewardship Program (ASP)
Intervention in Pediatrics?
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Jason Newland, MD1; 1Children’s Mercy Hospitals and Clinics and University of
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4Pediatrics, Children’s Mercy Hospitals and Clinics and University of Missouri-Kansas
City, Kansas City, MO
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Background. ASPs are growing in pediatrics. Many programs function by review-
ing a large number of antimicrobial prescriptions on a daily basis to identify opportu-
nities to improve or modify prescribing, thus leading to an intervention or
recommendation. Little is known about the frequency with which reviewed prescrip-
tions lead to an intervention and the patient and clinical factors most strongly associ-
ated with an intervention. A better understanding of these factors could lead to more
targeted ASP reviews and more efficient use of resources. The objective was to identify
the antibiotics and clinical diagnoses most strongly associated with a pediatric ASP.
Methods. We reviewed the frequency and types of interventions made by a

pediatric ASP across 5 years, from March 2008–March 2013. Our program uses a
prospective audit and feedback structure where prescriptions for any of 18 selected an-
tibiotics are reviewed daily for potential interventions. Interventions were grouped into
four categories: stop therapy, modify therapy (i.e., change antibiotic), optimize therapy
(i.e., alter dosing or route of administration) and consult infectious diseases. We used a
multinomial distribution model to determine the probability of each ASP intervention
group, based on the specific antimicrobial agent or disease category.
Results. A total of 14,407 ASP reviews were included in our analysis. Among these,

a total of 2,318 (16%) prompted an ASP intervention. The most common types of ASP
recommendations were stop or modify therapy. The clinical diagnoses with the highest
predicted probability of an intervention were community acquired pneumonia (CAP,
0.26), ear/nose/throat (ENT, 0.25), genitourinary (0.23), and respiratory infections

(0.21) (Figure 1). The antibiotics with the highest predictive probability of an interven-
tion were ceftriaxone (0.20), clindamycin (0.20), and gentamicin (0.19) (Figure 2).

Conclusion. We identified several clinical diagnoses and antimicrobials that are
associated with higher than average likelihood of triggering an ASP intervention.
This analysis will assist in enhancing our ASP to focus not only on specific antibiotics
but to also target specific conditions for review and development of clinical practice
guidelines.
Disclosures. J. Newland, Pfizer: Grant Investigator, Grant recipient

201. Evaluation of Antimicrobial Stewardship Computer-Assisted
Guidance for the Optimal Use of Amphotericin B
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Tatsuki Koyama, PhD1; Julius Kirui4; Whitney Jones, PharmD, BCPS1; 1Vanderbilt
University Medical Center, Nashville, TN; 2Vanderbilt University, Nashville, TN;
3Infectious Diseases, Vanderbilt University Medical Center, Nashville, TN; 4Middle
Tennessee State University, Murfreesboro, TN
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Background. The clinical utility of amphotericin B (AmB) is limited by toxicities,
particularly infusion reactions and nephrotoxicity. Practice standards support the use
of pre-medications, including acetaminophen, diphenhydramine, meperidine, and
normal saline fluid boluses (AmB bundle) to prevent adverse reactions, as well as
close monitoring of renal function and electrolytes. To improve compliance to practice
standards, VUMC initiated a computer-assisted decision support guidance for the op-
timal use of AmB.
Methods. This retrospective, pre-post implementation study compared compli-

ance to AmB standard practices before and after implementation of computer-assisted
decision support in November 2012. Eligible patients were defined as all adult inpa-
tients who received at least one dose of AmB (standard or lipid formulation). All pa-
tients who received AmB from both the pre-implementation period (November 2011-
October 2012) and post-implementation period (December 2012-June 2013) were el-
igible. The primary outcome was ordering compliance based on appropriate AmB dose
and adherence to the standard practice bundle. This bundle included acetaminophen,
diphenhydramine, and meperidine pre-infusion, and normal saline boluses both pre-
and post-AmB administration. Secondary outcomes included incidence of nephrotox-
icity and frequency of infusion-related reactions.
Results. Seventy-nine patients were included (50 pre-implementation, 29 post-im-

plementation). Baseline demographics and renal function were similar in both groups.
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Overall compliance in ordering the AmB bundle significantly increased post-imple-
mentation (12% to 48% with all components ordered correctly, p < 0.001). There
was no significant difference in the incidence of AKI in patients pre- and post-imple-
mentation. Additionally, there was no difference in infusion-related reactions, based on
patient-specific factors during the AmB infusion.
Conclusion. In conclusion, a significant increase in ordering compliance was seen

after the implementation of the AmB ordering page, allowing increased compliance to
standards of practice.
Disclosures. All authors: No reported disclosures.

202. Antifungal Stewardship: The Clinician’s Perspective on Barriers to
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NY; 2College of Pharmacy, Ohio State University, Columbus, OH; 3Temple University,
Philadelphia, PA; 4Western University College of Pharmacy, Pomona, CA; 5Vital Care,
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Background. The presence of invasive fungal infections (IFIs) significantly in-
creases morbidity and mortality for patients with immune suppression. Incorporating
antifungal stewardship (AFS) principles into clinical practice through a multidisciplin-
ary approach can maximize the efficient use of antifungals and maximize improved
patient outcomes by directing appropriate patients to receive timely antifungal therapy.
Additionally, stewardship interventions and guidance can favorably impact hospital
and pharmacy costs associated with antifungal overuse. A survey was designed to iden-
tify barriers influencing implementation and utilization of AFS strategies.
Methods. A survey of 267 pharmacists and physicians was conducted to charac-

terize perspectives on the value, approach and robustness of AFS strategies and pro-
grams in their hospitals. Additionally, they were asked to specify barriers to
implementing an AFS program at their institution.
Results. Only 35% of respondents strongly agreed (a rating of 6 or 7 on a 7-point

scale) that their institution valued the benefits of AFS. Less than one quarter of respon-
dents (23%) strongly agreed that their institution had a robust AFS program in place.
Additionally, only 32% strongly agreed that their institution took a multidisciplinary
approach to AFS. The top 3 barriers to successful implementation of AFS were
identified as: 1) lack of awareness of need and/or benefit of AFS (37%); 2)
limited time/compensation for AFS efforts (31%); and 3) lack of physician participa-
tion (27%).
Conclusion. The survey results demonstrate the existing system-level limitations

for successful implementation of AFS. Multilevel education regarding potential bene-
fits of a robust AFS program and its impact on patient outcomes may favorably influ-
ence these limitations.
Disclosures. A. Safdar, Astellas: Consultant and Speaker’s Bureau, Consulting fee

and Speaker honorarium; Cubist: Speaker’s Bureau, Speaker honorarium D. Goff, As-
tellas: Speaker’s Bureau, Speaker honorarium; Merck: Speaker’s Bureau, Speaker hon-
orarium; Cubist: Research Contractor, Research support J. Gallagher, Cubist:
Consultant, Consulting fee; Optimer: Scientific Advisor and Speaker’s Bureau, Con-
sulting fee and Speaker honorarium; Astellas: Speaker’s Bureau, Speaker honorarium;
Forest: Scientific Advisor and Speaker’s Bureau, Consulting fee and Speaker honorar-
ium; Pfizer: Scientific Advisor, Consulting fee D. Hsu, Cubist: Consultant and Speak-
er’s Bureau, Consulting fee and Speaker honorarium; Astellas: Speaker’s Bureau,
Speaker honorarium; Merck: Speaker’s Bureau, Research support and Speaker hono-
rarium E. Eiland, Astellas: Speaker’s Bureau, Speaker honorarium; Cubist: Speaker’s
Bureau, Speaker honorarium P. Smith, Health and Wellness Partners: Employee,
Salary N. Azie, Astellas: Employee, Salary
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Natasha Pettit, PharmD1; Randall Knoebel, PharmD1; Zhe Han, PharmD1;
Emily Landon, MD2; Jennifer Pisano, MD2; 1Pharmacy Services, University of Chicago
Medicine, Chicago, IL; 2Infectious Diseases and Global Health, University of Chicago
Medicine, Chicago, IL
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Background. PCZ is a broad spectrum azole antifungal used for prophylaxis in
high risk patients and treatment of invasive fungal infections, with activity against
Candida spp., Aspergillus spp., and other invasive molds. TDM of PCZ is recommend-
ed to ensure efficacy with a goal therapeutic serum concentration (TC) of >700 ng/ml,
some studies support a goal of >500 ng/ml for prophylaxis. Two oral formulations of
PCZ are available; unlike the suspension the absorption of the tablet does not depend
on an acidic environment or high fat meals. Therefore, the preference is to use the tab-
lets although some patients may still require the suspension if unable to receive solid
oral dosage forms. With an increase in utilization of PCZ at our institution we imple-
mented a TDM protocol that recommended dietary consults for all patients receiving
PCZs in which a registered dietician advises changes in fat intake or nutritional sup-
plements and provides education to patients regarding dietary strategies to optimize

absorption. We evaluated the effect of this TDM protocol on initial steady state
PCZs levels.
Methods. All adult patients receiving PCZs at treatment or prophylactic doses fol-

lowing implementation of the TDM protocol between December 1, 2012-January 10,
2014 with a PCZ random concentration obtained were included.
Results. 68 patients received PCZs, 76.2% of those receiving PCZs for prophylaxis

(32/42) and 77% of those receiving PCZs for treatment (20/26) had TCs, respectively.
Median time to serum concentration was 7 days and 88% of patients had a dietician note
in their chart indicating provision of patient education. Three patients (7%) receiving
PCZs for prophylaxis were changed to alternative therapeutic antifungal therapy follow-
ing a subtherapeutic level, while 5 patients (11.9%) receiving PCZs for prophylaxis with a
subtherapeutic level were changed to alternative antifungal prophylaxis.
Conclusion. For patients requiring PCZs, strategies to improve absorption such as

ensuring that doses are taken with a high fat meal are pertinent in achieving TCs. In-
corporating dietary consultation in a PCZ TDM protocol resulted in a large of propor-
tion of patients receiving the PCZ suspension achieving adequate levels for both
prophylaxis and treatment.
Disclosures. J. Pisano, Pfizer: Grant Investigator, Research grant
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Background. Voriconazole (VRC) is a broad spectrum antifungal with activity
against several medically important pathogens including Candida spp. and Aspergillus
spp., often utilized as a prophylactic agent in high risk patient populations and in the
management of invasive fungal infections. VRC TDM is recommended by national
guidelines to ensure safety and efficacy, with a recommended therapeutic trough
range of 2-5.5 mcg/dL. We previously found, prior to the implementation of a TDM
protocol in addition to antimicrobial stewardship (ASP) restriction and post-prescrip-
tive review for all patients receiving therapeutic VRC, only 44% of patients achieved
adequate troughs. We sought to evaluate our success rate with achieving therapeutic
trough concentrations (TTC) following the implementation of a TDM protocol in ad-
dition to targeted ASP restriction and monitoring efforts.
Methods. All adult inpatients receiving therapeutic voriconazole for either pre-

sumed or documented invasive fungal infections, with a serum trough concentration
obtained between October 20, 2012-July 23, 2013 were included in this analysis. Pa-
tients that received voriconazole for prophylaxis were excluded.
Results. Twenty-five adult inpatients receiving therapeutic VRC had a serum

trough concentration obtained. 80% of patients were found to have a TTC with a me-
dian trough of 4.3 mcg/dL. Among patients that received a loading dose (N = 19),
89.4% of patients achieved a TTC. Of those that did not receive a loading dose
(N = 6), only 50% achieved a TTC. Trough concentrations were obtained on day 5
of therapy (median).
Conclusion. Following the implementation of a VRC TDM protocol in addition to

concerted efforts by ASP in ensuring safe and appropriate utilization, rate of success in
achieving TTC increased by 36-45.4%. Patients receiving a loading dose were more
likely to achieve TTC on day 5 of therapy.
Disclosures. J. Pisano, Pfizer: Grant Investigator, Research grant
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Southeast, Atlanta, GA; 8Clinical Epidemiology and Infectious Diseases,
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Background. National societies and accrediting bodies advocate for Antimicrobial
Stewardship (AS) Programs (ASPs) in all hospitals. Most ASP surveys have been con-
ducted in large academic medical centers, even though most U.S. hospitals are <200
beds (72%). Very little is known about AS knowledge, attitudes and practices (KAP)
among healthcare professionals in small, community hospitals (SCHs).
Methods. An anonymous 48-item AS KAP survey was administered to providers,

pharmacists and administrators at 15 SCH (<200 beds) and 3 large (>200 beds) com-
munity hospitals (LCHs) within an integrated healthcare network.
Results. In total, 33 SCH and 105 LCH pharmacists completed the survey (re-

sponse rates 60% and 63% respectively). Only 2 SCHs (13%) had active ASPs while
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all LCHs had ASPs. Most pharmacists graduated after 1999 (54% SCH and 73% LCH).
In SCH, 67% of pharmacists covered all clinical service lines, compared to 25% in
LCHs. Both SCH and LCH pharmacists were familiar with the term AS (98%) and
agreed AS is necessary in their hospitals (99%). Respondents strongly agreed they
would like more antimicrobial education (70% SCH and 73% LCH). SCH and LCH
pharmacists agreed antimicrobials were overused nationally (94% and 96%, respective-
ly) but only 67% and 72%, respectively, felt they were overused at their hospital. Sim-
ilarly, respondents agreed antimicrobial resistance is a significant national problem
(88% SCH and 96% LCH) but only 45% and 54% of respondents felt it was a problem
in their facilities. SCH pharmacists were less likely to call an Infectious Diseases pro-
vider for information about the treatment of infections compared to their LCH coun-
terparts (60% SCH vs 82% LCH).
Conclusion. SCH and LCH pharmacists in Utah are aware of antimicrobial resis-

tance and overuse, and agree ASPs are necessary; however, SCHs are less likely to have
formal ASPs. SCH pharmacists are also less likely to contact Infectious Diseases for
information compared to LCH pharmacists. These results will be used to support
the development of ASPs at SCHs, while recognizing SCHs unique knowledge, atti-
tudes, practices and resources.
Disclosures. All authors: No reported disclosures.
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Background. The antimicrobial stewardship program (ASP) at Providence Saint
John’s Health Center was implemented in June 2013. The program was developed
in three phases. Each phase was three months duration.
Methods. The ASP tracked the following interventions in each phase: IV to PO,

dose change, redundancy, de-escalation (of Daptomycin, Ertapenem, and Teflaro), in-
appropriate antibiotic combination, drug/bug mismatch, positive culture with no cov-
erage, and duration.
Results. In phase 1 (July-September 2013), 275 interventions were made in 1109 eli-

gible patients and 232 (84%) interventions were accepted in dose change, IV to PO, and
positive culture with no coverage. Of the 16% of interventions which were not accepted,
the major categories were: redundancy and restricted antibiotics. In phase 2 (October-
December 2013), 215 interventions were made in 1032 eligible patients and 194 (90%) in-
terventions were accepted in dose change, IV to PO, and positive culture with no coverage.
Of the 10% of interventions that were not accepted, the major categories were: redundancy
and restricted antibiotics. The most frequently made interventions in phases 1 and 2 were
redundancy and de-escalation. In phase 3 (Jan-March 2014), 216 interventions were made
in 1248 eligible patients and 197 (91%) interventions were accepted in dose change, IV to
PO, de-escalation, restricted antibiotics and drug/bug mismatch. Of the 9% of interventions
that were not accepted, the major categories were: redundancy, de-escalation and duration.
Conclusion. Overall, physicians were receptive to the ASP program and interven-

tion acceptance increased with each phase of implementation. During phases 1 and 2,
the most frequently made interventions were redundancy and de-escalation. During
phase 3 the interventions changed to de-escalation, IV-PO, duration and dose change.
More interventions were accepted in phase 3 than in the two previous phases. Future
program intervention goals are defined duration of antibiotics by post-op category, au-
tomatic downgrade substitutions where applicable for certain antibiotics, and develop-
ment of guidelines based on specific hospital needs and inappropriate antimicrobial
usage. A protocol that allows the ASP program to initiate changes is a long term goal.
Disclosures. E. Goldstein, Merck: Investigator, Research grant

207. Metrics for Analyzing an Antimicrobial Stewardship Program’s
Impact on Antimicrobial Use and Cost over Time
Jessica Johnston, MS1; Erica E. Reed, PharmD, BCPS2; Karri A. Bauer, PharmD BCPS3;
Kurt Stevenson, MD, MPH1; 1Infectious Diseases, Antimicrobial Stewardship
Program, Ohio State University Wexner Medical Center, Columbus, OH; 2Pharmacy,
Ohio State University Wexner Medical Center, Columbus, OH; 3Pharmacy,
Antimicrobial Stewardship Program, Ohio State University Wexner Medical Center,
Columbus, OH

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobial Stewardship Programs (ASP) are charged with ensur-
ing responsible use of antibiotics while decreasing cost. Metrics used to assess ASP im-
pact vary based on institution-specific goals and available resources. We present an
antibiotic-specific example of utilizing multiple metrics to determine ASP impact
over time at Ohio State University Wexner Medical Center (OSUWMC).
Methods. The metrics assessed by OSUWMC’s ASP are antibiotic (abx) days/

1,000 patient (pt) days, dispensing cost/1,000 pt days, count of unique pts adminis-
tered an abx, and amount of abx dispensed (e.g., mg) per month. Abx days are defined
as a count of pts administered at least one dose of an abx on a calendar day. Pt days are
defined as a count of all pts admitted to OSUWMC at midnight. We analyzed data
from November 2011 thru March 2014 via segmented regression analysis to explore
changes in the metrics over time for daptomycin. Daptomycin use was restricted to

Infectious Diseases or ASP approval and doses were rounded to the nearest 250mg
upon dispense beginning January 23, 2013. Education and awareness of the interven-
tion began November 2012. Costs were adjusted to 2014 dollars by the consumer price
index. P-values ≤0.05 were considered statistically significant.
Results. Results of the regression analysis are shown in the table. There was a sig-

nificant decrease in all metrics at the time of intervention except dispensing cost/1,000
pt days (p = 0.59). All four metrics show no change in slope pre- or post-intervention.
Select metrics are shown in Figures 1 and 2.

Metric y-intercept
Slope pre-
intervention

Point change at
intervention

Slope post-
intervention

Abx days/1,000 pt
days

11.6 -0.01 (p=0.91) -4.38 (p=0.001) 0.08 (p=0.59)

Dispensing cost/
1,000 pt days, $

3,893.83 -36.80 (p=0.51) -262.68 (p=0.59) 50.43 (p=0.44)

Unique pts 71.7 0.51 (p=0.47) -26.36 (p<0.001) -0.56 (p=0.50)
mg dispensed 244,238.40 31.80 (p=0.99) -77,453.45

(p=0.02)
573.80 (p=0.89)

Conclusion. Single metrics alone do not present a complete picture of the impact
of ASP as changes in use and cost do not always follow the same trends. We show an
antibiotic-specific example of the need to concurrently analyze multiple metrics in
order to realize the full impact of ASP interventions.
Disclosures. K. A. Bauer, Cubist: Investigator, Research grant

208. Integrating Retrospective Antimicrobial (AM) Use Audit with
Physician (MD) Education and Prospective Post-Prescriptive Review with
MD Feedback: Proof of Concept with Focus on Diabetic Foot Infections
(DFIs)
Sarah Rebecca Peglow, MD1,2; Gail I. Itokazu, PharmD3,4; Brett Williams, MD5; David
N. Schwartz, MD2; Illinois Collaborative for Healthcare Antimicrobial Stewardship
Enhancement (ICHASE)1; 1Rush University Medical Center, Chicago, IL; 2John
H. Stroger, Jr. Hospital of Cook County, Chicago, IL; 3John H. Stroger Hospital of
Cook County, Chicago, IL; 4University of Illinois at Chicago, College of Pharmacy,
Chicago, IL; 5Infectious Disease, John Stroger Hospital of Cook County, Chicago, IL
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Background. How best to combine MD education with more active hospital AM
stewardship (AS) interventions is unclear.
Methods. We retrospectively reviewed the records of consecutive AM recipients

admitted to a single inpatient teaching service (TS). We then presented pertinent find-
ings to the TS in conference format where we also surveyed TS MDs’ knowledge of the
causes of common infections and antimicrobial spectra of commonly used drugs, and
we began prospective post-prescriptive review and MD feedback for TS AM recipients.
Because this TS is assigned most DFI admissions, we emphasized institutional DFI and
other skin/soft tissue infection (SSTI) guideline (GL) treatment recommendations. We
also assessed results of post-prescriptive reviews of DFI and SSTI patients admitted
concurrently to TSs not exposed to this teaching intervention as a concurrent control
group.
Results. Retrospective audit (“Pre”), post-prescriptive review of the targeted TS

(“post”) and post-prescriptive review of other TSs (“Control”) results are presented
in the table.

AM recommendations by treatment indication for pre intervention, post intervention group and
control groups

Recommendation N (%) Pre N (%) Post N (%) Control

DFI 11 29 8
Any AM recommendation 8 (73) 15 (52) 7 (88)
Empiric AM appropriate 3 (27) 22 (76) 3 (38)
Empiric AM too broad 7 (64) 6 (21) 3 (38)
Empiric AM too narrow 1 (9) 1 (3) 2 (25)
De-escalate AM 0 8 (28) 2 (25)
Recommendation accepted NA 15 (100) 6 (86)
ID consult recommended 1 11 (38) 5 (63)

SSTI 9 5 3
Any recommendation 6 (67) 4 (80) 3(100)
Empiric AM appropriate 2 (22) 2 (40) 0
Empiric AM too broad 4 (44) 2 (40) 1(33)
Empiric AM too narrow 2 (22) 1 (20) 2(67)
Recommendation accepted NA 4 (100) 2(67)

Total Cases 20 34 11

Conclusion. Integrating retrospective AM use audit results with institutional
GL recommendations followed by prospective post-prescriptive review and provider
feedback may enhance MD uptake and retention of educational antimicrobial stew-
ardship interventions. DFI may be especially apt for teaching AS principles given
the frequently prolonged hospital stays and positive tissue culture results of DFI
patients.
Disclosures. All authors: No reported disclosures.

209. Results of an Antimicrobial Stewardship Intervention Involving
Surgical Subspecialty Patients
Kati Shihadeh, PharmD1,2; Michelle Haas, MD3,4; Philip Mehler, MD5;
Marcia Eustaquio, MD6; Timothy Jenkins, MD3,4; 1University of Colorado Skagg’s
School of Pharmacy and Pharmaceutical Sciences, Aurora, CO; 2Acute Care Pharmacy,
Denver Health Medical Center, Denver, CO; 3Medicine/Infectious Diseases, Denver
Health Medical Center, Denver, CO; 4Medicine/Infectious Diseases, University of
Colorado-Denver Health Sciences Center, Denver, CO; 5Denver Health Medical
Center, Denver, CO; 6Otolaryngology - Head and Neck Surgery, Denver Health
Medical Center, Denver, CO
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Background. Antimicrobial stewardship can improve antimicrobial use and
clinical outcomes in hospitalized patients. A core antimicrobial stewardship strat-
egy is prospective case review with real-time recommendations to prescribers;
however, the impact of this intervention has not been described for surgical pa-
tients. With multi-disciplinary involvement, the antimicrobial stewardship team
developed a prospective review and feedback intervention for surgical subspecialty
patients.
Methods. Beginning in November 2013, an Infectious Diseases Clinical Pharma-

cist performed three-times-weekly prospective case review for all inpatients receiving
antibiotics, other than peri-operative prophylaxis, on the following surgical services:
Neurosurgery, Maxillofacial Surgery, Plastic Surgery, Otolaryngology, and Urology.
When appropriate, recommendations regarding antibiotic utilization were communi-
cated to the surgical teams. A summary of the interventions and acceptance rate over
the initial 5-month period is summarized.
Results. A total of 65 patients were reviewed during the study period on the sur-

gical services: Neurosurgery (n = 29, 45%), Maxillofacial Surgery (n = 10, 15%), Plastic
Surgery (n = 8, 12%), Otolaryngology (n = 1, 1.5%), and Urology (n = 17, 26%). A total
of 29 prescribing recommendations were made in those 65 patients (44% of cases re-
viewed). Recommendations made per surgical service include Neurosurgery (n = 15,
52%), Maxillofacial Surgery (n = 1, 3%), Plastic Surgery (n = 4, 14%), Otolaryngology
(n = 1, 3%), and Urology (n = 8, 28%). The most common recommendations made
were de-escalation of therapy (n = 10, 15%), antibiotic discontinuation (n = 6, 9%),
and duration of therapy (n = 4, 6%). Of the recommendations made, 23 were accepted
by the surgical services (79% acceptance rate).

Conclusion. A multi-disciplinary antimicrobial stewardship collaboration per-
forming prospective case review in a surgical subspecialty population led to opportu-
nities to improve antibiotic use in nearly half of cases with high rates of
recommendation acceptance. Further evaluations should incorporate evaluating the
impact of overall antimicrobial use and clinical outcomes.
Disclosures. All authors: No reported disclosures.

210. Audit of Prescribing Patterns for Restricted Antibiotics in an
Inpatient Setting (APPRAIS): Appraisal Reveals Hospital Overuse and
Underdosing of Carbapenems
Lynora Saxinger, MD, FRCPC1; Joanne Kendrick, BScPharm, PharmD2;
Micheal Guirguis, BScPharm, PhD3; 1Division of Infectious Diseases, University of
Alberta, Edmonton, AB, Canada; 2University of Alberta, Edmonton, AB, Canada;
3Pharmacy Services, Alberta Health Services, Edmonton, AB, Canada; University Of
Alberta, Edmonton, AB, Canada
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Background. This project evaluated the guideline concordance of inpatient use
of restricted antimicrobials (daptomycin, imipenem, meropenem, ertapenem,
linezolid and tigecycline) at the University of Alberta Hospital (UAH), examined
the usability of the current formulary guidelines, and identified areas where action
could be taken using stewardship to promote patient safety and appropriate antimicro-
bial use.
Methods. All inpatients at the UAH started on a restricted antibiotic from January

9 - February 6, 2014 were prospectively enrolled and followed. Exclusion criteria in-
cluded patients under the age of 18, and any patient treated with restricted antimicro-
bials as outpatients in the emergency department or medical outpatient unit. Patient
charts and electronic health records were reviewed to collect relevant patient, micro-
biological and clinical data. Indication for use and guideline concordance was deter-
mined by the researcher, Drug Stewardship Pharmacist and Physician. Data was de-
identified, entered into a secure database, and analyzed using Excel pivot tables and
descriptive statistics.
Results. Eighty-five patients were prescribed a total of 92 restricted antibiotics dur-

ing the study period. The attending service ordered 77% of the restricted antibiotics;
only 23% (n = 21/92) of orders came from the Transplant Infectious Disease or Infec-
tious Disease service. Orders were classified as "use outside of guidelines" 28% of the
time (n = 26/92). Twenty of these "use outside of guidelines" orders had appropriate
non-restricted formulary options, which would have been considered equally safe
and effective in the clinical situation. Fourteen percent (n = 13/92) of the restricted an-
tibiotics were incorrectly dosed by the attending services and 9 of the 13 incorrect or-
ders (69%) under-dosed the patient.

Conclusion. This study demonstrated carbapenem overuse, a concern in the cur-
rent era of evolving antimicrobial resistance, and a surprisingly high dosing error rate,
which is a safety concern. An educational intervention has already been implemented
to address the identified dosing issue. Going forward we hope to gain institutional sup-
port for an active, ongoing stewardship program, which is a current need in this facility.
Disclosures. All authors: No reported disclosures.

211. Impact of Focused Medication Cost Reduction Efforts on
Antimicrobial Spend
Erica Reed, PharmD, BCPS1; Jessica Johnston, MS2; Kurt Stevenson, MD, MPH2;
Crystal Tubbs, PharmD, FASHP1; 1Pharmacy, Ohio State University Wexner Medical
Center, Columbus, OH; 2Infectious Diseases, Antimicrobial Stewardship Program,
Ohio State University Wexner Medical Center, Columbus, OH
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Background. The healthcare landscape is rapidly evolving and reimbursement is
diminishing making efforts to decrease cost while maintaining quality of care imper-
ative. Antimicrobials (abx) comprise a significant portion of inpatient pharmacy bud-
gets and should be used in a clinically responsible and cost-conscious manner.
Methods. An institution-wide efficiency and effectiveness improvement (EEI) ef-

fort began in October 2012 wherein the pharmacy was charged with reducing medi-
cation expenditures by $8 million over 18 months. Areas evaluated for medication cost
reduction (MCR) included inventory/formulary management, purchasing/contract-
ing, waste reduction, and medication utilization. The institution’s top 15 highest
spend non-chemotherapeutic medications were initially targeted and included four
abx: daptomycin, linezolid, piperacillin/tazobactam (P/T) and ertapenem. Changes
in overall abx cost were evaluated using an interrupted time series analysis over two
time periods [pre-EEI (November 2011-October 2012) and post-EEI (November
2012–March 2014)]. Our metric was abx cost/1,000 patient (pt) days before and
after adjustment for case mix index (CMI). All costs were based on doses dispensed
and were adjusted to 2014 dollars using the consumer price index. Student’s t-test
or Wilcoxon ranksum test was used to evaluate changes in average monthly abx cost
per 1,000 pt days for each of the four target abx. P-values ≤0.05 were considered
significant.
Results. Average monthly abx cost/1,000 pt days post-EEI was reduced compared

to pre-EEI for all four target abx [daptomycin $3,605 vs $3,303 (p = 0.22), linezolid
$4,134 vs $3,130 (p < 0.001), P/T $3,495 vs $2,063 (p < 0.001), and ertapenem
$1,644 vs $1,195 (p < 0.001)]. Pre-EEI, mean cost/1,000 pt days was $32,543/month
and there was no significant change in the monthly trend in cost/1,000 pt days
(p = 0.59). Following EEI, abx cost/1,000 pt days dropped by $7,864 (24%)
(p = 0.001) and the monthly decrease in abx cost/1,000 pt days was $367 (p = 0.23)
(Figure). In Mar 2014, cost/1,000 pt days was 33% lower than the projected cost. Ad-
justing for CMI had no impact on the directionality or statistical significance of the
results.

Conclusion. Focused abx cost reduction efforts had a significant impact on abx
spend at our institution.
Disclosures. All authors: No reported disclosures.

212. Skills Learned during Critical Care Prospective Audit and Feedback
are Utilized outside of the Stewardship Environment
Karim Ali, MD, MBBS1; Gina Dimitra Fleming, BSc PhM1; Kenny Ma, Bsc PhM1;
Ryan D’sa, MD, FRCPC, FRCP Edin1; Jeff Powis, MD, MSc, FRCPC2; 1Niagara Health
System, St Catharines, ON, Canada; 2Medicine, University of Toronto, Toronto, ON,
Canada

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobial stewardship programs (ASP) are crucial to optimize
antimicrobial utilization in critical care. Prospective audit and feedback is the major
intervention used by stewardship programs, yet the impact on clinicians’ antimicrobial
prescribing behaviours outside of the stewardship environment is unknown. We
sought to understand if skills learned during prospective audit and feedback are trans-
lated to other areas of clinicians’ practice.
Methods. Antimicrobial stewardship, through biweekly prospective audit and

feedback, was initiated in a 14 bed closed medical-surgical ICU at a single site of a
multi-site, community hospital. ICU physicians working in the stewardship ICU
also worked in another site ICU at the same community hospital where stewardship
had not been formally introduced. We compared antimicrobial utilization between the
stewardship and non-stewardship ICUs before and after antimicrobial stewardship im-
plementation using time series analysis.
Results. Broad-spectrum antimicrobial use and anti-pseudomonal antimicrobial

use decreased post ASP implementation in the stewardship ICU as well as the non-
stewardship ICU. In the stewardship ICU broad-spectrum antibiotic use and anti-
pseudomonal antibiotic use was decreased by 21.2% (p =0.023) and 20.6%

(p = 0.017) respectively compared to 29.8% (p = 0.071) and 38.1% (p = 0.025) in the
non-stewardship ICU.
Conclusion. Prospective audit and feedback has the potential to change antimicro-

bial prescribing behaviours among ICU clinicians. Skills learned during prospective
audit and feedback are translated to practice settings outside of the stewardship
environment.
Disclosures. All authors: No reported disclosures.

213. Impact of Antimicrobial Stewardship Strategies on Antimicrobial Use:
A Systematic Review
Yvonne Peijun Zhou, BSc(Pharm)(Hons)1; Nathalie Grace Sy Chua, BSc (Pharm)1;
Winnie Lee, BPharm(Hons), MSc (Epi)1; Maciej Piotr Chlebicki, MBBS, ABIM2;
Yixin Liew, BSc (Pharm), MSc (ID)3; Andrea Kwa, PharmD4; 1Pharmacy, Singapore
General Hospital, Singapore, Singapore; 2Department of Infectious Diseases,
Singapore General Hospital, Singapore, Singapore; 3Singapore General Hospital
Singapore, Singapore; 4Department of Pharmacy, Singapore General Hospital,
Singapore, Singapore
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Background. The increasing emergence of multi-drug resistant bacteria
coupled with dwindling antibiotic development pipeline is a major health problem
globally. As resistance is largely attributed to inappropriate antimicrobial use,
antimicrobial stewardship has been implemented worldwide with varying outcomes.
We performed a systematic review on the various strategies of antimicrobial
stewardship.
Methods. PubMed, Cochrane Library and Embase databases from January 2000 to

February 2014 and bibliographies of retrieved articles were searched. The following
search terms were used: (Antibiotic OR Antimicrobial) AND (Stewardship OR
Management OR Policy Or Implementation OR Restriction).The inclusion criteria
were interventional studies employing audit-feedback, formulary restriction or Com-
puterized Decision Support System (CDSS), which were carried out as Randomized
Controlled Trials (RCT), Controlled Before-After (CBA) and Interrupted Time Series
(ITS) studies on adult inpatients. Articles that were not written in English were
excluded.
Results. Thirty-two studies were identified (21 ITS, 8 RCT and 3 CBA). Audit-

feedback (15 studies) was the most common strategy, followed by formulary restriction
(7 studies) and CDSS (4 studies). 10 studies were multifaceted.
A meta-analysis of 4 studies demonstrated significant improvement in appropriate-

ness of antimicrobial use with interventions (random-effect model, OR 2.28, 95% CI:
1.03 to 5.04, p < 0.05). Three studies also showed significant reduction in the duration
of target antimicrobial use (random-effect model, OR -1.63, 95% CI: -2.24 to -1.02,
p < 0.01). Overall, a reduction of 18% to 70% in target antimicrobial consumption
was observed (18 studies) and 9 studies showed 9% to 23% decrease in costs due to
this. Antimicrobial stewardship also significantly reduced Clostridium difficile infec-
tion (3 studies) and incidence of resistant isolates (9 studies). No statistical difference
in mortality (12 studies), length of hospitalisation (11 studies) and 30-day readmission
(3 studies) was demonstrated.
Conclusion. Antimicrobial stewardship strategies are effective in improving ap-

propriate antimicrobial use, reducing antimicrobial use, expenditures and resistance,
without compromising patient safety.
Disclosures. All authors: No reported disclosures.

214. Social Media as a Tool for Antimicrobial Stewardship
Jennifer Pisano, MD1; Natasha Pettit, PharmD2; Benjamin Brielmaier, PharmD3; Palak
H. Bhagat, PharmD, BCPS4; Zhe Han, PharmD2; Allison H. Bartlett, MD, MS5;
Emily Landon, MD1; 1Infectious Diseases and Global Health, University of Chicago
Medicine, Chicago, IL; 2Pharmacy Services, University of Chicago Medicine, Chicago,
IL; 3University of Chicago Medicine, Chicago, IL; 4Pharmacy, University of Chicago
Medicine, Chicago, IL; 5Pediatrics, Baylor College of Medicine, Houston, TX
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Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobial stewardship optimizes antimicrobial use in the treat-
ment and prevention of infection. Providing prescribers with the education and tools
(i.e., pathways and order sets) to guide clinical decisions surrounding antimicrobial use
is central to stewardship practices. To increase the visibility and reach of our Antimi-
crobial Stewardship Program (ASP), we used social media platforms, Facebook and
Twitter, to disseminate educational material to Internal Medicine Residents (IMRs)
with the aim to increase antibiotic (Abx) knowledge and the use of our clinical path-
ways (CP).
Methods. IMRs consented to a pre/post intervention knowledge-based survey

and agreed to follow our ASP on social media. Along with 20 basic Abx/infectious
diseases (ID) questions, this survey assessed IMRs awareness of our ASP initiatives
and social media usage. Over 6 months, IMRs received daily posts/tweets of basic
Abx and ID trivia while promoting use of educational tools and CP on our ASP
website. Engagement was encouraged with daily/monthly incentives (gift cards)
given to IMRs who answered trivia questions. Categorical and continuous variables
were analyzed using the chi2 and t-test to compare pre/post intervention survey
responses.
Results. In total, 55 IMRs participated in the intervention, 31/55 (56%) have

completed both pre/post surveys thus far. 90% and 34% of our IMRs use Facebook
and Twitter respectively. 41% (n = 23) of IMRs had >1 interaction with our ASP via
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social media and 18% (n = 10) had >5 interactions. Mean scores for Abx knowledge
increased significantly from 11.5/20 (58%) vs 14.4/20 (72%), p = 0.01 when pre and
post intervention scores were compared. No difference in post-intervention scores
was seen when IMRs with and without interactions with our ASP on social
media were compared (p = 0.2). The percentage of IMRs knowing how to access
the ASP’s internal website increased from 67% to 74%, p = 0.6. IMRs indicating
they used ASP-sponsored CP as a part of clinical care increased significantly
(33% vs 62%, p = 0.01).
Conclusion. Social media is a valuable tool for education and outreach to IMRs to

reinforce ASP initiatives while encouraging the use of CP and educational tools to pro-
mote antimicrobial mindfulness and improve patient care.
Disclosures. All authors: No reported disclosures.

215. Impact of Multidisciplinary Antimicrobial Stewardship Rounds on
Prospective Audit with Intervention and Feedback Recommendations
Shaina Bernard, PharmD, BCPS1; Shawn Binkley, BS, PharmD2; David Pegues, MD,
FIDSA, FSHEA3; Daniel Timko, PharmD, BCPS, AQID2; Steven Morgan, PharmD,
BCPS, AQID2; Keith Hamilton, MD3; 1Hospital of the University of Pennsylvania,
Philadelphia, PA; 2Pharmacy, Hospital of the University of Pennsylvania, Philadelphia,
PA; 3Medicine - Infectious Diseases, University of Pennsylvania School of Medicine/
Hospital of the University of Pennsylvania, Philadelphia, PA
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Background. Many stewardship programs that perform prospective audit with
intervention and feedback (PAIF) utilize phone calls or electronic messaging to
deliver prescriber feedback. Antimicrobial stewardship ward rounds may be a more
effective method to change prescriber behavior. The aim of this study was to evaluate
the impact of Antibiotic Stewardship Program (ASP) rounds on the types of interven-
tions made.
Methods. We conducted a retrospective, chart review of patients at the Hospital of

the University of Pennsylvania who were evaluated by the ASP team between Decem-
ber 9, 2009-December 15, 2013. From December 9, 2009-November 30, 2011 (period
1), ASP Infectious Disease (ID) pharmacists called providers with antimicrobial rec-
ommendations. From December 1, 2011-December 15, 2013 (period 2), ID pharma-
cists also rounded with an ID physician twice weekly on patients that were identified by
surveillance of antibiotic prescriptions. We characterized and compared the frequency
distributions of the following successful ASP interventions during the two periods:
narrowed antimicrobials, broadened antimicrobials, discontinued antimicrobials, in-
travenous therapy (IV) changed to oral, and recommended duration of therapy. To as-
sess for differences in the study population over time, we randomly selected 50 patients
from each period and compared demographics, microbiologic data, and antibiotic
consumption.
Results. During the study period the ASP team made successful interventions on a

total of 812 patients, including 365 patients during period 1 and 447 patients during
period 2. Patient demographic and clinical characteristics were similar during the two
periods. The number of successful interventions in the following categories increased
significantly from period 1 to period 2: narrowed current antimicrobials (3.3 vs 6.0 in-
terventions per month, p-value 0.001), IV therapy changed to oral (1.0 vs 2.0 interven-
tions per month, p-value 0.03), and discontinuation of antibiotics (2.4 vs 4.0
interventions per month, p-value 0.05)
Conclusion. PAIF has been shown to reduce the inappropriate use of antimicro-

bials. In our study, the addition of ASP rounds to an established stewardship program
resulted in a greater proportion of patients having antimicrobial therapy narrowed, dis-
continued, or converted from IV to oral.
Disclosures. All authors: No reported disclosures.

216. Statistical Characterization of Antimicrobial Activity: Do Common
Descriptions Hold Up To Unsupervised Data Analytics?
Joseph Carreno, PharmD; Stephen Bradley; Mara Garfinkel; Joseph Gervasio;
Katherine Lyndaker; Charles Bergeron, PhD; Albany College of Pharmacy and Health
Sciences, Albany, NY
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Background. Antibiotic spectrum is commonly described as it relates to structure
or activity against resistant pathogens. Data analytics is a method of verifying these
descriptors and potentially describe new patterns. Principal components analysis
(PCA) is a data analytic technique that produces new uncorrelated variables in
order of decreasing variability. This project examines principal components (PC) of
antimicrobials as they relate to spectrum of activity.
Methods. Previously published data were utilized to determine antimicrobial ac-

tivity of 70 antibiotics against 55 bacterial pathogens. Antibiotics were considered ac-
tive, partially active or inactive against bacteria. Dimensionality was reduced via
principal components analysis. PC1 and PC2 were correlated with clinically relevant
groups of bacteria.
Results. Doripenem, imipenem, and ticarcillin-clavulanic acid had the largest PC1

scores (2.65, 2.62, and 2.53, respectively), while, daptomycin, teicoplanin, and telavan-
cin had the smallest PC1 scores (-2.48, -2.40, -2.38, respectively). Tigecycline, chlor-
amphenicol, and ampicillin-sulbactam had the highest PC2 scores (1.84, 1.74, and
1.50, respectively). While, tobramycin, amikacin and gentamicin had the lowest PC2
scores (-1.99, -1.99, and -1.97). PC1 score correlated to number of Gram-negative

bacteria (R2 = 0.942, p < 0.001, Figure 1). PC2 score correlated to number of non-
Gram-negative bacteria (R2 = 0.858, P < 0.001, Figure 2).

Figure 1. Principal Component 1 Score vs Gram-Negative Activity

Figure 2. Principal Component 2 Score vs Non-Gram-Negative Activity
Conclusion. PCA suggested Gram-negative coverage was the major source of an-

timicrobial variability. PC2 described a rich interplay of Gram-positive, anaerobic and
atypical activity. PCA is a valuable tool for comparing spectrum of activity between
antibiotics. PC scores may also be useful in future studies on antimicrobial de-
escalation.
Disclosures. All authors: No reported disclosures.

217. The Oregon Antimicrobial Stewardship Collaborative (OASIS).
Statewide Effectiveness on Re-Survey
Jwan Mohammadi1; Lynne Strasfeld, MD2; Melissa Parkerton, MA3; Zintars
G. Beldavs, MS4; Robert F. Arao, MPH5; Graeme Forrest, MBBS6; 1Infectious Diseases,
Portland VA Medical Center, Portland, OR; 2Division of Infectious Disease, Oregon
Health and Science University, Portland, OR; 3Oregon Patient Safety Commission,
Portland, OR; 4Acute and Communicable Disease Prevention, Oregon Health
Authority, Portland, OR; 5Public Health Division, Oregon Health Authority, Portland,
OR; 6Portland VA Medical Center, Portland, OR

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. In 2012, the Oregon Public Health Division and Patient Safety Co-
mmission surveyed inpatient facilities to assess needs for establishing Antimicrobial
Stewardship Programs (ASPs). During 2013, an ASP collaborative was conducted at
12 hospitals and all Oregon hospitals (62) were provided access to ASP resources
including, webinars, learning sessions, and online materials. We re-surveyed all hospi-
tals to assess changes following ASP collaborative and educational outreach efforts.
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Methods. We re-surveyed pharmacists, physicians, infection preventionists, and
laboratory personnel in 62 acute-care hospitals in Oregon via an on-line survey mon-
key1, using the same questionnaire from 2012. We compared ASP resources, trends,
and barriers observed among these hospitals using 2012-2013 surveys.
Results. In 2013, 58 out of 62 facilities responded. The tables assess important fac-

tors affecting ASPs compared to 2012.
We saw increases in ASP formation in all hospital sizes, including non-collaborative

hospitals. They were able to increase streamlining, dose optimization, and IV to PO
strategies. However, despite these gains, most ASPs identified the lack of funding, staff-
ing, and corporate suite support as limitations.

Small: ≤ 50 beds Medium: 50-199 Large: >200 beds

2013
%

change 2013
%

change 2013
%

change

Hospitals with
ASP

17(71%)
n=24

+32% 14(78%)
n=18

+15% 12(92%)
n=13

+25%

Strong, well
established
ASP

2(13%)
n=15

+13% 2(13%)
n=15

-1% 5(42%)
n=12

-8%

Funding 9(23%)
n=40

+5% 6(23%)
n=26

+6% 6(20%)
n=30

-3%

Staffing 13(33%)
n=40

+2% 11(42%)
n=26

+3% 12(40%)
n=30

+19%

Buy in from
corporate
suite

0(0%) -3% 1(4%)
n=26

0% 4(13%)
n=30

+5%

Formulary
Restriction

7(12%)
n=59

-2% 11(20%)
n=55

+8% 10(15%)
n=66

+2%

Streamline De-
escalation

6(10%)
n=59

+4% 7(13%)
n=55

+1% 7(11%)
n=66

-2%

Dose
Optimization/
Adjustment

9(15%)
n=59

-2% 9(16%)
n=55

+3% 10(15%)
n=66

+3%

IV to PO 10(10%)
n=98

+2% 12(16%)
n=77

+3% 9(11%)
n=82

+1%

Conclusion. The 2013 re-survey showed an increase of ASP establishment and ac-
tivities. Although many hospitals still do not have an ASP. However, most hospitals did
identify staffing, funding, and administrative barriers which will likely affect the future
maintenance of these programs.
Disclosures. All authors: No reported disclosures.

218. Changes in Antimicrobial Prescribing Patterns Following
Implementation of The Oregon Antimicrobial Stewardship Collaborative
(OASC)
Lynne Strasfeld, MD1; Melissa Parkerton, MA2; Robert F. Arao, MPH3; Zintars
G. Beldavs, MS4; Katherine Ellingson, PhD5; Jwan Mohammadi6; Ann Thomas, MD,
MPH7; Graeme Forrest, MBBS8; 1Division of Infectious Disease, Oregon Health and
Science University, Portland, OR; 2Oregon Patient Safety Commission, Portland, OR;
3Public Health Division, Oregon Health Authority, Portland, OR; 4Acute and
Communicable Disease Prevention, Oregon Health Authority, Portland, OR; 5Division
of Healthcare Quality Promotion, Centers for Disease Control and Prevention, Atlanta,
GA; 6Infectious Diseases, Portland VA Medical Center, Portland, OR; 7Oregon Public
Health Division, Portland, OR; 8Division of Infectious Disease, Veterans Affairs
Medical Center, Portland, OR
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Background. We implemented OASC as a statewide model to develop and sup-
port antimicrobial stewardship programs (ASP) for hospitals.

Methods. Thirteen hospitals committed to participate in OASC, receiving education-
al and program support for ASP creation or expansion. The participating hospitals agreed
to provide both baseline and prospective antimicrobial utilization data, in DDD (defined
daily dose) and DOT (days of therapy) format. We computed DDD/DOT using General
Estimating Equations (GEE) modeled with a log-linear Poisson distribution.
Results. Data for analysis was available for 8 adult hospitals: 2 small hospitals (< 50

beds), 4 medium hospitals (50-199 beds), and 2 large hospitals (≥ 200 beds). Data were
divided into the following periods for analysis: baseline (January 2012 –October 2012),
preparatory (November 2012 – March 2013), and post-intervention (April 2013 –

November 2013).
Prior to the start of the observation period, the collaborative hospitals were prescribing

on average 547.3 DDD/1,000 patient days and 572.5 DOT/1,000 patient days. The post-
intervention DDD trend decreased by 4.3% compared to the baseline trend (p = 0.001),
and 3.7% compared to the preparatory phase; during the post intervention period, DDD
continued to decrease by 3.0% per month (Figure 1.). The DOT trend decreased non-
significantly compared to the baseline trend.
Conclusion. In the context of a statewide ASP collaborative, we saw decreasing trends

in antimicrobial prescribing when comparing post-intervention DDD trends to baseline
and preparatory trends. Further, the DDD continued to decrease in the post-intervention
period, suggesting a sustained impact following implementation of the collaborative.
Disclosures. All authors: No reported disclosures.

219. Characteristics of Antimicrobial Stewardship (AS) Activities in
Community Hospitals Upon Enrollment in the Duke Antimicrobial
Stewardship Outreach Network (DASON)
Myra R. Hawkins, PharmD, BCPS (AQ-ID)1; Richard H. Drew, PharmD, MS, BCPS,
FCCP1,2; Sarah S. Lewis, MD1,3; Deverick J. Anderson, MD, MPH, FSHEA1,3; Daniel
J. Sexton, MD, FIDSA1,3; Rebekah W. Moehring, MD, MPH1,3; 1Duke Antimicrobial
Stewardship Outreach Network, Durham, NC; 2Duke University Medical Center,
Durham, NC; 3Division of Infectious Diseases, Duke University Medical Center,
Durham, NC
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Background. Community hospitals that wish to improve antimicrobial steward-
ship (AS) activities face barriers such as lack of dedicated personnel, resources, and/
or administrative support.
Methods. We conducted an in-depth needs assessment at 10 community hospitals

during months 1-2 of enrollment in the Duke Antimicrobial Stewardship Outreach Net-
work (DASON). The DASON liaison pharmacist conducted in-person standardized inter-
views at each member facility to characterize AS activities and infrastructure at baseline.
Results were compiled using descriptive statistics.
Results. The 10 participating hospitals had amedian [IQR] bed size of 280 [220-310]

and 9,849 [7,567-14,424] admissions per year. Infectious diseases (ID) physicians and ID-
trained pharmacists were available in 8 (80%) and 5 (50%) facilities, respectively. Three
hospitals (30%) provided dedicated PharmD funding for AS; none provided dedicated ID
physician funding. Two (20%) facilities had a preexisting formal AS program. Commit-
tees with antimicrobial use oversight existed in 6 (60%) facilities, but AS subcommittees
(20%) and formalized policies (30%) were uncommon. Ongoing AS activities most com-
monly included pharmacy-driven dose optimization (100%); empiric antibiotic selection
guidelines (90%); auto-stop policies (90%); and IV-PO conversion (70%). Four (40%)
hospitals performed post-prescription review; two (20%) used formulary restriction
and preauthorization. Three (30%) hospitals conducted regular antimicrobial use evalu-
ations, while 5 (50%) conducted formulary reviews annually. Few hospitals measured or
reported outcomes to assess the utility of AS activities. Survey respondents cited multiple
barriers to implementation: higher priority IT and clinical initiatives, personnel and staff-
ing constraints, lack of education regarding AS, and opposition from prescribers.
Conclusion. Formalized programs and dedicated resources for AS were uncom-

mon in community hospitals, despite ongoing AS activities and the presence of ID ex-
perts. Outcome measurements and data-driven assessments of the utility of AS
activities were lacking. Efforts to support, formalize, measure, and optimize AS pro-
grams in community hospitals are greatly needed.
Disclosures. All authors: No reported disclosures.

220. Ongoing Impact of an Antimicrobial Stewardship Program at A Large
Academic Medical Center, 7 years of experience
Susan Kline, MD, MPH1; Kimberly Boeser, PharmD, BCPS AQ-ID2; Teresa Rakoczy,
RN, BSN3; Amanda Guspiel, MPH3; Anita Guelcher, RN, BSN3;
Christine Hendrickson, RN, BSN3; Pamela Phelps, PharmD2; 1Medicine/Infectious
Diseases, University of Minnesota Medical School and University of MN Medical
Center, Fairview and Unviersity of MN Amplatz Children’s Hospital, Minneapolis,
MN; 2Pharmacy, University of Minnesota Medical Center, Fairview and University of
Minnesota Amplatz Children’s Hospital, Minneapolis, MN; 3Infection Prevention,
University of MN Medical Center, Fairview and Unviersity of MN Amplatz Children’s
Hospital, Minneapolis, MN

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. The University of Minnesota Medical Center (UMMC), Fairview is a
300 bed tertiary care facility. UMMC has had a long-standing, comprehensive antimi-
crobial stewardship program (ASP).
Methods. The stewardship team is comprised of a full-time PharmD and ID staff

members who rotate through the service. The team allows providers to order restricted
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antimicrobials, per hospital guidelines and policies, without upfront approval, followed by
a chart review. Recommendations are placed in the electronic medical record as a progress
note. Verbal recommendations may also be made. The number of patient on restricted
antimicrobial, total number of interventions and acceptance rates, antimicrobial cost
per patient day (pt day), antimicrobial utilization, and patient outcomes are evaluated
annually.
Results. The team made 15,940 recommendation from 2007-2013; 9,569 (60%)

accepted, 3071 (19.3%) agree with management, 3300 (20.7%) declined.
There was a downward trend in Hospital Acquired (HA) C. difficile diarrhea from

January 2007–December 2013 from 1.2 to 0.5/1,000 pt day. From 2009-2013 a decrease
was seen in HAVRE infections from 0.53 to 0.22/1,000 pt days and in HA MRSA in-
fections from 0.2 to 0.09/1,000 pt days. Newly acquired HA ESBL infections increased
from 2009-2013 at 0.09 to 0.21/1,000 pt days.
Cost savings, after adjusting for inflation, continued from year to year. The greatest

cost savings was from 2006-08 in which antimicrobial doses/pt day declined by 7%,
antibiotics costs declined by $7.40/pt day. In 2012, we observed our lowest antibiotic
cost/pt day at $36.36 which is a difference of $19.03 before implementation of the pro-
gram. We observed an increase in antibiotic cost/pt day in 2013 to $42.17 which is the
same as 2011. The reasons for the increase are currently under investigation.
Conclusion. The ASP has continued to cost justify the program by reducing anti-

biotic use and antibiotic costs per patient day. Quality of care was not adversely affect-
ed. We began to observe a decrease in HAVRE and C. difficile infections after 3 years
of operation, and MRSA after 5 years. The effects of the program and the Infection
Prevention Department appear to be synergistic. Future areas for focus include rising
ESBL HAIs and increased antimicrobial costs in 2013.
Disclosures. All authors: No reported disclosures.

221. Antimicrobial Use in Nine Intensive Care Units, Using Ten Different
Indicators
Elise Fortin, PhD(c)1,2; Robert W Platt, PhD2; Patricia Fontela, MD PhD3;
Milagros Gonzales, MSc4; David L Buckeridge, MD PhD2; Philippe Ovetchkine, MD
MSc5; Caroline Quach, MD MSc FRCPC6,7; 1Institut National De Santé Publique Du
Québec, Quebec, QC, Canada; 2Epidemiology, Biostatistics, and Occupational Health,
McGill University, Montreal, QC, Canada; 3Pediatric Intensive Care, The Montreal
Children’s Hospital, Montreal, QC, Canada; 4Division of Infectious Diseases;
Department of Pediatrics, The Montreal Children’s Hospital, Montreal, QC, Canada;
5Department of Pediatrics, Division of Infectious Diseases, CHU Sainte-Justine –
University of Montreal, Montreal, QC, Canada; 6Quebec Institute of Public Health,
Montreal, QC, Canada; 7McGill University, Montreal, QC, Canada
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Thursday, October 9, 2014: 12:30 PM

Background. Surveillance and control of hospital antimicrobial (AM) are intend-
ed to limit AM resistance. Using 10 different indicators for AM monitoring, we aimed
to measure AM use in nine intensive care units in Montréal.
Methods. AM prescriptions for all patients admitted to participating ICUs (3 neo-

natal, 2 pediatric, 4 adult) between April 2006 and March 2010 were measured retro-
spectively using 10 different indicators of AM use. These indicators were obtained by
combining 5 numerators [defined daily doses (DDDs), recommended daily doses
(RDDs), agent-days, exposed or not, and number of courses] with 2 denominators
(patient-days and admissions). Indicators were computed for by class of AM, in accor-
dance with the Anatomical Therapeutic Chemical Classification System, and were
stratified per year and ICU type. Poisson regression was used to estimate time trends
and differences in AM use by type of ICU.
Results. Overall, ranking of AM use by class was similar, regardless of the indicator

used. When RDDs, exposed and courses were used, the most frequently used AM classes
were cephalosporins, followed by penicillins and aminoglycosides. Using agent-days, pen-
icillins came first, followed by aminoglycosides and penicillins and B-lactams inhibitors.
With DDDs, more variations were observed. From 2006 to 2010, use decreased significantly
for all AM classes except 1) carbapenems use, which remained stable, and 2) trimethoprim
and sulfamides use, for which results varied with the indicator used. Compared to adult
ICUs: 1) aminoglycosides and penicillins use was higher in both neonatal and pediatric
ICUs; 2) carbapenems, glycopeptides and quinolones use was lower; 3) for cephalosporins,
clindamycin, macrolides, penicillins and B-lactams inhibitors and trimethoprim and sulfa-
mides, use was lower in neonatal ICUs and higher in pediatric ICUs.
Conclusion. Frequency of AM prescribing varied across ICU types, but generally

decreased in participating ICUs. A standard set of indicators would facilitate surveil-
lance of AM use in a population.
Disclosures. All authors: No reported disclosures.

222. Impact of a City-Wide Collaborative Antimicrobial Management
Program Involving All Acute Care Hospitals in Savannah, Georgia
Nenad Avramovski, MD1; Derek Gaul, PharmD2; William James, MHA3; Charles Jensen,
PharmD4; Bruce Jones, PharmD4; Jason Lin, PharmD5; Geneen Gibson, PharmD, MS4;
1Savannah Infectious Diseases, SouthCoast Health Medical Group, Savannah, GA;
2St. Joseph’s/Candler Health System, Savannah, GA; 3Information Services, St. Joseph’s/
Candler Health System, Savannah, GA; 4Pharmacy, St. Joseph’s/Candler Health System,
Savannah, GA; 5Pharmacy, Memorial University Medical Center, Savannah, GA
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Thursday, October 9, 2014: 12:30 PM

Background. In January 2012, the major health care facilities in Savannah, Geor-
gia collaborated to create a unique city-wide Antimicrobial Management Program

(AMP). Memorial University Medical Center and St. Joseph’s/Candler Health System
were later joined by Select Specialty Hospital (long term acute care).
Methods. Savannah’s six adult infectious disease (ID) physicians see patients at

each of the facilities, which share patient populations, and participate in the AMP by ro-
tating on a weekly basis. The program achieved early success reviewing patients on car-
bapenems and daptomycin and rapidly incorporated patients receiving one of sixteen
targeted anti-infectives medications, those on ≥4 anti-infectives, or with bug-drug mis-
matches. After comprehensive review by a clinical pharmacist and an ID physician, rec-
ommendations are communicated to the responsible prescriber, including other ID
physicians.
Results. The integration of competing health systems, all ID physicians, and peer

review bolstered the program’s credibility and allowed for effective collegial interaction.
The growth and influence of the AMP led to shared initiatives across facilities (Figure 1)
inter-facility research, including comparisons of lab susceptibility systems (Figure 2);
development of city-wide metrics; grant awards; and education, including travel to
national meetings for microbiologists to evaluate new technologies and address defi-
ciencies. All activities occurred without a negative impact on consultation volume for
the ID physicians (Figure 3).
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Conclusion. A city-wide antimicrobial management program is able to optimize
anti-infective usage to improve patient care, generate regional metrics, expand and im-
prove microbiology procedures, promote research, and provide educational opportu-
nities, without negatively impacting local infectious disease practices.
Disclosures. All authors: No reported disclosures.

223. Teaching Antimicrobial Stewardship Globally with A Massive Online
Open Course (MOOC)
Elizabeth Robilotti, MD MPH1; Emily Mui, PharmD2; Michael Mcauliffe, BA3;
Stan Deresinski, MD4; 1Stanford University School of Medicine, Stanford, CA;
2Pharmacy, Stanford Hospital and Clinics, Stanford, CA; 3Information Resources and
Technology, Stanford University School of Medicine, Stanford, CA; 4Infectious
Diseases and Geographic Medicine, Stanford University, Stanford, CA

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Increasing recognition of the importance of effective antimicrobial
stewardship (AS) demands a comprehensive freely available educational program for
physicians and allied health professionals (AHPs).
Methods. We developed a MOOC entitled “Antimicrobial Stewardship: Optimiza-

tion of Antibiotic Practices” and made it available at the online learning platform,
Coursera (https://www.coursera.org). Full course access is free of charge and 6 contin-
uing medical education (CME) credits are available from Stanford University’s Office
of CME for a nominal fee ($20).
The course consists of 26 modules ranging in length form 6-25 minutes. The content

is divided into 2 parts: the first deals with the clinical science of antimicrobial use and
the second with practical aspects, including stewardship program management. In
addition to Stanford faculty, we recruited targeted guest lectures from leading authorities
in several content areas, such as the making the business case for AS, measurements
and metrics, pediatrics and the role of AS in infection prevention, long-term care and
palliative medicine. Data on course use, user demographics and test results were
collected.
Results. The cost of producing the course was about $6,000, ($5,000 CME accred-

itation fee, $1,000 copyright fees), exclusive of faculty and technical labor costs. The
course debuted on 22 November 2013 and, over 5 months, amassed 23,950 registered
users from 126 countries and including 124 new registrants and 825 active users the
week of April 15-22, 2014. Usage data showed 73,320 total streaming views and
77,731 total video downloads, as well as 1171 examination submissions. Of 107 CME
candidates (66 MDs/41 AHPs) only 95 (62 MD/33 AHP) successfully passed the
CME course post-test. The difference in pass rate between these groups was not statisti-
cally significant.
Conclusion. A comprehensive antimicrobial stewardship course was developed for

minimal cost and has attracted a large number of users. The MOOC format may offer a
way to rapidly disseminate education to a variety of healthcare providers over a vast
geographic area. Further investigation is needed into how users best engage with the
material and whether this format is effective at addressing knowledge gaps in antimi-
crobial use best practices.
Disclosures. All authors: No reported disclosures.

224. Impact of an Antimicrobial Stewardship Program (ASP) on
antimicrobial use and clinical outcomes at a Veterans Affairs (VA)
Teaching Hospital
Haley Morrill, PharmD1,2; Aisling Caffrey, PhD, MS2; Melissa Gaitanis, MD3,4;
Kerry Laplante, PharmD2; 1Infectious Diseases Research Program, Providence
Veterans Affairs Medical Center, Providence, RI; 2College of Pharmacy, University of
Rhode Island, Kingston, RI; 3Warren Alpert School of Medicine, Brown University,
Providence, RI; 4Infectious Diseases, Providence Veterans Affairs Medical Center,
Providence, RI

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobial stewardship programs (ASPs) are used as key strate-
gies to limit the spread of antimicrobial resistance through appropriate antimicrobial
utilization practices.
Methods. In September 2012, a formal ASP was implemented at a VA teaching

hospital licensed for 118 beds. The ASP team of attending and fellow ID physicians,
a clinical ID pharmacist and fellow, and pharmacy residents and students prospec-
tively audited all inpatient antimicrobial use (IV and PO) daily (Monday-Friday).
Antimicrobial use and clinical outcomes were compared between inpatients on an-
timicrobials in a 1 year period before (pre-ASP; October 2010-September 2011) and
after (post-ASP; September 2012-August 2013) ASP implementation. Poisson re-
gression models were used to calculate adjusted relative risk (RR) and 95% confi-
dence intervals (CI) to assess ASP impact on inpatient mortality, 30-day
readmission, and 14 day length of stay.
Results. Post-ASP implementation, 522 interventions were made with an accep-

tance rate of 77%. A total of 2659 pts (49% pre-ASP; 51% post-ASP) were included
for evaluation. IV antimicrobial use in pre- and post- ASP pts decreased from 293
to 288 days of therapy (DOT)/1,000 patient days (PD) and PO antimicrobial use in-
creased from 186 to 209 DOT/1,000 PD. The DOT/1,000 PD of several broad spectrum
antimicrobial agents decreased from pre- to post- ASP periods, including piperacillin-
tazobactam (-6%), 3rd/4th generation cephalosporins (-13%), fluoroquinolones
(-20%), and carbapenems (-35%). IV vancomycin DOT/1,000 PD increased 6%
from the pre- to post-ASP periods. Post-ASP implementation, inpatient mortality
decreased significantly (adjusted relative risk [RR] 0.59, 95% CI 0.35 - 0.99), 14 day
length of stay decreased non-significantly (RR 0.78, 95% CI 0.61 - 1.01) and 30-day
readmission increased non-significantly (RR 1.05, 95% CI 0.91 - 1.21).
Conclusion. Our ASP was associated with improvements in use of several broad

spectrum antimicrobials and clinical outcomes, including inpatient mortality and
length of stay. However, further ASP efforts are needed to improve vancomycin use
and 30-day readmission rates.
Disclosures. A. Caffrey, Pfizer: Research funding, Research support K. Laplante,

Astellas, Cubist, Forest, the National Institutes of Health, Pfizer, Theravance, Marvao,
Davol, Durata, Cepheid : Research funding, advisor, and/or consultancy and Scientific
Advisor, Research grant

225. Development of Institutional Guidelines for Management of Gram-
Negative Bloodstream Infections: Incorporating Local Evidence
Elizabeth Nimmich, MD1; Julie Ann Justo, PharmD, MS2; P. Brandon Bookstaver,
PharmD, BCPS, (AQ-ID), AAHIVE2; Katie Devaul, PharmD3; Joseph Kohn, PharmD,
BCPS4; Sarah Cain, BS5; Geoffrey Turner, MD, PHD6; Helmut Albrecht, MD7;
Majdi Al-Hasan, MD7; 1University of South Carolina School of Medicine-Palmetto
Health Richland, Columbia, SC; 2University of South Carolina College of Pharmacy,
Columbia, SC; 3Palmetto Health Baptist Hospital, Columbia, SC; 4Palmetto Health
Richland Hospital, Columbia, SC; 5University of South Carolina School of Medicine,
Columbia, SC; 6Professional Pathology Services, Columbia, SC; 7Internal Medicine,
University of South Carolina School of Medicine, Columbia, SC
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Background. Appropriate empirical antimicrobial therapy is associated with im-
proved survival in patients with bloodstream infections (BSI). Antimicrobial steward-
ship programs can develop evidence-based institutional guidelines for empirical
antimicrobial therapy of gram-negative BSI based on local data.
Methods. Hospitalized adults with gram-negative BSI from 2011-2012 at Palmetto

Health Richland and Baptist Hospitals in Columbia, SC were evaluated. Multivariable
logistic regression was used to identify patients with risk factors for BSI due to gram-
negative bacilli that harbor antimicrobial resistance genes (Pseudomonas aeruginosa,
Enterobacter, Citrobacter and Serratia species). Antimicrobial susceptibility rates of
bloodstream isolates to non-restricted antibiotics were stratified by risk of antimicro-
bial resistance and acute severity of illness. Retained antibiotics had predefined sus-
ceptibility rates ≥90% for non-critically ill (Pitt bacteremia score <4) and ≥95% for
critically ill patients (Pitt score ≥4).

Percentage of susceptible bloodstream isolates to antibiotics by site of acquisition and Pitt
score

Antibiotic

CA HCA and HA

Pitt < 4
(N=128)

Pitt ≥ 4
(N=33)

Pitt < 4
(N=152)

Pitt ≥ 4
(N=77)

Ampicillin-
sulbactam

71 66 60 71

Ceftriaxone 95 91 85 90
Cefepime 96 100 95 96
Piperacillin-
tazobactam

98 100 95 97

Ciprofloxacin 84 82 84 75
Gentamicin 91 97 94 91

Results. Among 390 patients with gram-negative BSI, healthcare-associated
(HCA) [odds ratio (OR) 3.01, 95% confidence intervals (CI) 1.52-6.32] and
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hospital-acquired (HA) sites of acquisition [OR 3.68, 95% CI 1.64-8.44] were identified
as risk factors for BSI due to P. aeruginosa or Amp-C-producing Enterobacteriaceae as
compared to community-acquired (CA) BSI (referent). Based on stratified bloodstream
antibiogram (Table), ceftriaxone was recommended for empirical therapy of CA BSI in
non-critically ill patients; and cefepime or piperacillin-tazobactam for HCA, HA and
critically ill patients with BSI.
Conclusion. Incorporation of risk factors for antimicrobial resistance, local anti-

microbial susceptibility rates and acute severity of illness into institutional manage-
ment guidelines provides an objective evidence-based approach for optimizing
empirical antimicrobial therapy for gram-negative BSI.
Disclosures. J. A. Justo, Cubist Pharmaceuticals: Grant Investigator, Research

grant P. B. Bookstaver, Durata Therapeutics: Scientific Advisor, Salary; Cubist Phar-
maceuticals: Grant Investigator, Research grant

226. Impact of Physician Assistant Directed Antimicrobial Stewardship
Consultation Service
Jenny Grunwald, MS, PA-C1; Rachel Kenney, PharmD2; Allison Weinmann, MD3;
Laura Johnson, MD2; Jose Vazquez, MD4; Marcus Zervos, MD5; Susan L Davis,
PharmD2; 1Division of Infectious Diseases, Henry Ford Hospital, Detroit, MI; 2Henry
Ford Hospital, Detroit, MI; 3Infectious Diseases, Henry Ford Health System, Detroit,
MI; 4Infectious Diseases, Georgia Regents Medical Center, Augusta, GA; 5Infectious
Diseases, Henry Ford Hospital, Detroit, MI

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Expansion of antimicrobial stewardship (AMS) will require innova-
tive use of interprofessional models. The Henry Ford Hospital AMS Program expand-
ed in 2012 utilizing a Physician Assistant (PA) supervised by an ID staff physician.
This study describes the impact of a PA directed antimicrobial stewardship (PA-
AMS) consult service.
Methods. IRB approved retrospective cohort of all consecutive patients evaluat-

ed by the PA-AMS from November 2012–December 2013. First consultation only
included. Hospice patients excluded. Clinical success was defined as resolution or
improvement of signs and symptoms of infection at last encounter, discharged
alive, no antimicrobial adverse effects, no escalation of antibiotic coverage due to
clinical worsening, and no 30 day readmission due to the index infection. Measures
of central tendency and proportion were used to describe patient population, inter-
ventions, and outcomes.
Results. 335 patients met inclusion criteria: median age 67 years, 52% male.

Comorbidies: 42% diabetes, 26% COPD, 25% CHF, 23% malignancy, 13% BPH,
5% dialysis. Reason for consult: 186 (56%) request PICC for home infusion; 44%
request antibiotic management. PA-AMS diagnosis: 28% lower respiratory tract,
22% urinary tract infection, 15% skin infection, 15% bloodstream, 5% osteomyelitis;
24% no infection, 16% asymptomatic bacteriuria. Interventions: Change in diagno-
sis for 109 (33%). Most common diagnosis changes were for UTI (49/109, 45%),
lower respiratory tract (36/109, 33%). 71/186 (38%) PICC avoided, 128/335 (38%)
IV to PO switch, 28% discontinue, 16% additional diagnostics suggested, 13%
de-escalate, 13% extend duration, 10% simplify, 5% broaden spectrum. Clinical suc-
cess was observed in 95% of patients. 20% of patients were readmitted within
30 days, 2% readmission for index infection, 1.5% new onset C. difficile infection.
15% had outpatient clinic follow-up scheduled with PA. 36/50 (72%) attended the
clinic visit.
Conclusion. PA-AMS effectively managed AMS consults and reduced unneces-

sary PICC placement and antimicrobial use. Patient outcomes were favorable. An in-
terprofessional model for AMS with a PA is a reasonable approach to expanding AMS
programs.
Disclosures. R. Kenney, medtronic inc. Husband is employee and stock holder,

salary and stock dividends L. Johnson, Rorrest: Grant Investigator, Grant recipient
J. Vazquez, Astellas: Speaker, Speaker honorarium, Consultant, Consulting fee; For-
rest: Speaker’s Bureau, Speaker honorarium; Merck: Consultant, Consulting fee
M. Zervos, Merck: Grant Investigator, Research grant; Pfizer: Grant Investigator, Re-
search grant; Forrest: Grant Investigator, Research grant S. L. Davis, Pfizer: Consultant,
Consulting fee; Cubist: Scientific Advisor, Consulting fee, Grant Investigator, Research
grant; Durata: Scientific Advisor, Consulting fee

227. Evaluation of Antimicrobial Stewardship in an Academic Medical
Center Emergency Department (ED)
Jennifer Anthone, PharmD1,2; Barry Nakaoka, PharmD1; Renuga Vivekanandan,
MD1,2; Krysta Baack, PharmD1; John Horne, MD1,2; Tammy Burns, PharmD2;
1Alegent Creighton Health - Creighton University Medical Center, Omaha, NE;
2Medicine, Creighton University School of Medicine, Omaha, NE

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Current available literature supports the importance of timely fol-
low-up and appropriate antimicrobial selection for discharged patients from the ED.
We sought to evaluate the impact of implementing a pharmacist-managed antimicro-
bial stewardship program (ASP) in our hospital’s ED by assessing measurable out-
comes related to patient follow-up.
Methods. This quality assurance project included all patients with positive cul-

ture results after being discharged home from the ED. The culture review process
included screening the daily laboratory patient report for positive results, collecting
pertinent data, and determining if empiric therapy at discharge from ED was

appropriate based on current evidence-based practice guidelines. If lab result was
positive for a sexually transmitted disease (STD) or empiric therapy inappropriate,
an attempt was made to contact the patient and/or PCP by phone. If available, no-
tified of test result(s) and called in new prescription when indicated. If unavailable,
letter was sent to the patient’s stated home address. The control group (6 weeks) as-
sessed the current practice of ED Physician Assistant (PA) culture follow-up and the
intervention group (15 weeks) assessed the transition to ASP-pharmacist manage-
ment. Data was collected retrospectively for the control phase and prospectively dur-
ing the intervention period. This project was IRB approved and data was analyzed
using SPSS-PC (ver. 21).
Results. During the intervention phase, attempted patient and/or PCP follow-up

occurred in 72/73 (98.7%) cases vs 10/22 (45.5%) in the control group (p < 0.001).
No differences in percentage of inappropriate empiric prescribing were seen (44.9% vs
41.2%, p > 0.05). Comparing control vs intervention group, STD and urinary tract infec-
tion (UTI) accounted for the majority of mistreated infections. Of the reasons for inap-
propriate empiric therapy, no treatment prescribed and drug-bug mismatch were the
most common. In addition, a sub group analysis of STD treatment in ED patients re-
vealed deficiencies in provider prescribing practices and as a result education was
provided.
Conclusion. Implementation of an ASP in the ED can improve timeliness of cul-

ture review and provide more consistent patient follow-up while reducing the non-
clinical workload of ED providers.
Disclosures. All authors: No reported disclosures.

228. Building Bridges: Improving Antibiotic Prescribing in the Emergency
Department
Theresa Madaline, MD1; Marta Feldmesser, MD, FIDSA1; Philip Chung, PharmD,
MS2; Johanna Daily, MD, MS1; Mahalia Desruisseaux, MD1; Sarah Hochman, MD1;
Marla Keller, MD1; Ira Leviton, MD1; Kerry Murphy, MD3; Anjali Sharma, MD3;
Scott Pearlman, MD4; Nadine Katz, MD5; Deborah White, MD4; Liise-Anne Pirofski,
MD, FIDSA1; Belinda Ostrowsky, MD, MPH1; 1Department of Medicine, Division of
Infectious Diseases, Albert Einstein College of Medicine and Montefiore Medical
Center, Bronx, NY; 2Pharmacy, Montefiore Medical Center, Bronx, NY; 3Department
of Medicine, Albert Einstein College of Medicine and Montefiore Medical Center,
Bronx, NY; 4Department of Emergency Medicine, Albert Einstein College of Medicine
and Montefiore Medical Center, Bronx, NY; 5Department of Clinical Ob-Gyn and
Women’s Health, Albert Einstein College of Medicine and Montefiore Medical Center,
Bronx, NY

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Emergency room utilization in the US has increased over the last
decade. Little is known about antibiotic utilization and its appropriateness in the
Emergency Department (ED). Published data indicate that over 50% of patients pre-
senting with viral upper respiratory tract infections receive inappropriate antibiotics
during an ED visit. Thus, opportunities exist to improve prescribing.
Methods. We implemented an antibiotic stewardship (ASP) and infectious dis-

eases (ID) management pilot program, designed in collaboration with the ED at the
Einstein Campus of Montefiore Medical Center (a 424 bed non-profit teaching facil-
ity with over 72,000 ED visits a year and 16,000 admissions), the University Hospital
of Albert Einstein College of Medicine in Bronx, NY. For 17 consecutive weeks an ID
physician was notified about patients presenting with infectious conditions by ED
providers or ASP staff (during antibiotic auditing and approval calls). An ID physi-
cian formally evaluated the patient and offered recommendations for antibiotic se-
lection, dosing, duration, additional testing, and when appropriate, outpatient
management. Patients who were hospitalized were offered follow up with an ID
specialist.
Results. During the intervention period, 230 patients were evaluated. Of those pa-

tients, 138 (60%) were initially prescribed ‘inappropriate’ antimicrobial regimens. Out-
patient management with discharge from the ED was recommended in 28 (12%)
patients, and 28 (12%) were recommended to stop antimicrobial therapy completely.
Acceptability of ASP/ID consultation was high, with 92% of ED physicians prescribing
the recommended antibiotic regimen.

N (%) Prescribing details

Number of
Consults

230

Antibiotics
prescribing
inappropriate

138
(60)

Reasons, N (%):
No antibiotics needed: 28 (12)
Coverage too broad: 37 (16)
Coverage too narrow: 27 (12)
Able to switch to oral: 17 (7)
Other (e.g., incorrect drug due to allergy or prior
cultures, incorrect dosing) 29 (13)

Conclusion. Our pilot data suggests that a collaborative approach with early ASP
and ID consultation in the ED is a feasible and acceptable model that can improve ini-
tial antibiotic prescribing, reduce unnecessary antibiotic use, improve patient safety,
avert unnecessary hospital admissions and build relationships with ED staff.
Disclosures. All authors: No reported disclosures.
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229. A Pre-clinical Interprofessional Curriculum in Antimicrobial
Stewardship Improves Knowledge and Attitudes Toward Interprofessional
Healthcare in Two Professional Schools
Brian Schwartz, MD1; Conan Macdougall, PharmD, MAS2; Lisa Kim3;
Sharmin Shekarchian3; Mari Nanamori2; Peter Chin-Hong, MD1; 1Division of
Infectious Diseases, University of California, San Francisco, San Francisco, CA;
2University of California San Francisco School of Pharmacy, San Francisco, CA;
3University of California San Francisco, School of Medicine, San Francisco, CA

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antibiotic misuse can have serious effects on patient safety and is
addressed in the health care setting by physician and pharmacist run teams. However,
this is not comprehensively taught in the medical or pharmacy school curricula. Ad-
dressing this deficiency can teach an important concept as well as model interprofes-
sional health care.
Methods. We created an online learning module, as well as branched logic inter-

active clinical cases for a subsequent small group session that combined pre-clinical
medicine and pharmacy learners, with faculty from both schools. We used validated
questions to assess knowledge and attitudes regarding antimicrobial stewardship and
interprofessionalism. We used paired t-test and chi-squared tests to assess differences
before and after the small group session.
Results. 280 second-year medical and third-year pharmacy students enrolled, 91%

participated in the study. 90% and 93% agreed or strongly agreed that the online and
small group activities were a valuable learning experience. Compared to pre-module
knowledge and attitudes, there was no change (P > 0.20) in whether students
believed that antibiotic resistance is a major public health problem (99% vs 100%), or
whether only the needs of the individual patient should be considered when prescribing
antibiotics (27% vs 29%). There was a higher proportion of students who were able to
describe the role of each profession in appropriate antibiotic use (36% vs 81%,
P < 0.001), communicate in a manner that engages the interprofessional team (77% vs
96%, P < 0.001), and describe collaborative approaches to appropriate antibiotic use
(47% vs 89%, P < 0.001).
Conclusion. An interprofessional health education (IPE) curriculum that models

an authentic work experience can be successfully developed and implemented in pre-
clinical curriculum. Students have a good knowledge base of antimicrobial stewardship
concepts even before completing the module. However, combining two professional
schools for a coordinated IPE curriculum substantially improves knowledge and atti-
tudes in interprofessional domains. Future studies that link IPE attitudes to patient
safety outcomes are needed to continue to inform IPE curricular interventions in
pre-clinical education.
Disclosures. All authors: No reported disclosures.

230. Antimicrobial Stewardship Strategy to Decrease Respiratory
Fluoroquinolone Utilization in a Large, Urban, Healthcare System
Theresa Jaso, PharmD1; Katherine Shea, PharmD1; Mitchell Daley, PharmD1;
Jack Bissett, MD2; Elizabeth Douglass, MD3; 1Seton Healthcare Family, Austin, TX;
2Austin Infectious Disease Consultants, Austin, TX; 3University of Texas Southwestern
at Austin, Austin, TX

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. To compare moxifloxacin use within a healthcare system after im-
plementation of criteria for utilization and a required beta-lactam allergy assessment.
Methods. In 2009, the Seton Healthcare Family (central Texas) implemented

antimicrobial stewardship with a primary target of reducing utilization of fluoro-
quinolones. This resulted in a dramatic decrease in utilization and cost (control
group), as well as a decrease in C.difficile infection rates. Beginning July 2013,
the infectious diseases pharmacists led physician education regarding the health-
care system’s community acquired pneumonia treatment guideline (post-education
group). Criteria for moxifloxacin use were implemented in December 2013 (post-
restriction group). Pharmacists reviewed all moxifloxacin orders for approved
criteria for use and performed beta-lactam allergy assessment on patients with re-
ported allergies. To assess the effectiveness and fiscal impact of this program, de-
scriptive statistics and a Mann-Whitney U test were used to compare moxifloxacin
use and cost between the control group and the post-education and post-restriction
groups.
Results. Hospital sites experienced an initial reduction in median days of therapy

per 1,000 patient days after education [35 (IQR 16-58) vs 11 (IQR 10-25); p = 0.076],
correlating with a 23 to 63% reduction amongst individual sites. A greater reduction
was experienced after implementation of criteria for use [35 (IQR16-58) vs 6 (IQR 5-
6); p = 0.02], correlating with an additional reduction of 40-75% following education
amongst individual sites. As compared to education alone, the median monthly cost
for moxifloxacin was further reduced following adoption of restriction criteria
[$8016.14 (IQR $7518.42-$12198.01) vs $1217.04 (IQR $0-$2900.35); p = 0.01]. The
annual moxifloxacin acquisition cost is expected to decrease 87% following the
current restriction criteria (control $116,504.60 vs estimated post-restriction
$14,604.48; p = n/a).
Conclusion. Education provided an initial reduction in moxifloxacin

utilization; however, implementation of criteria for use and a required beta-lactam
allergy assessment led to a more rapid and greater reduction in utilization and
expenditure.
Disclosures. All authors: No reported disclosures.

231. Using an Algorithm to Decrease Fluoroquinolone Use and Effects on
Escherichia coli Resistance
Rebecca Seymour, PharmD1; Bryan Knepper, MPH, MSc2; Kati Shihadeh, PharmD1;
Mike Doody, PharmD1; Michelle Haas, MD3; Timothy Jenkins, MD3; 1Acute Care
Pharmacy, Denver Health Medical Center, Denver, CO; 2Patient Safety and Quality,
Denver Health Medical Center, Denver, CO; 3Medicine/Infectious Diseases, University
of Colorado-Denver Health Sciences Center, Denver, CO

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Between 1999 and 2005, fluoroquinolone resistance among urinary
Escherichia coli (E. coli) isolates increased markedly at our institution following imple-
mentation of an algorithm recommending fluoroquinolones as first line therapy for
uncomplicated cystitis (UTI). In 2007, the algorithm was revised to direct providers
to use nitrofurantoin as first line therapy. The objectives of this study were to evaluate
changes in fluoroquinolone and nitrofurantoin prescriptions following this interven-
tion and assess the impact on fluoroquinolone resistance in E. coli.
Methods. This single center, retrospective study included non-pregnant, adult

outpatients diagnosed with acute cystitis and prescribed an antibiotic from the emer-
gency department, adult urgent care clinic, or primary care clinic between 2003 and
2012. Changes in antibiotics prescribed for the treatment of UTIs before and after im-
plementation of the algorithm in 2007 and changes in outpatient fluoroquinolone-re-
sistant E. coli isolated from urine were evaluated over time.
Results. 5717 patients and 11,416 E. coli isolates were included. Fluoroquinolones

decreased from 65% of prescriptions to 35% while nitrofurantoin use increased from
17% to 29% (P < 0.001), with the greatest impact immediately following the interven-
tion. There was no further reduction in fluoroquinolone use in the remaining post-in-
tervention period while nitrofurantoin use had a slight but significant downward trend.
(Figure 1) Over the course of the study period E. coli resistance rates to fluoroquino-
lones increased from 1.5% to 7.6%, however, following the decrease in fluoroquinolone
use resistance rates stabilized and decreased slightly each quarter in the post-interven-
tion period. (-0.3%/quarter, P = 0.02) (Figure 2) There was no change in nitrofurantoin
resistance, despite increased use.

Conclusion. The halt and decline of a growing population of fluoroquinolone-
resistant E. coli found in the community followed a marked reduction in
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fluoroquinolone use for UTI management. Despite increased nitrofurantoin use, there
was no increase in nitrofurantoin-resistant E. coli. These findings suggest that antimi-
crobial stewardship interventions can impact the emergence of antimicrobial
resistance.
Disclosures. All authors: No reported disclosures.

232. Assessment of Year-to-Year Variation in Combination Antibiograms
for Pseudomonas aeruginosa (PA) after Ciprofloxacin (CIP) Restriction
John Bosso, PharmD1; Juan Gomez, MD, MS2; 1Clinical Pharmacy and Outcome
Sciences, South Carolina College of Pharmacy and Medical University of South
Carolina College of Medicine, Charleston, SC; 2Medical University of South Carolina,
Charleston, SC

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Combination therapy is often employed for serious PA infections.
Due to declining activity of CIP against PA at our institution, empiric use of the
drug was restricted and prescribers were encouraged to add alternative agents to one
of our commonly used antipseudomonal beta-lactams (BLs), piperacillin/tazobactam
(P/T), cefepime (CEF), and meropenem (MER) as addition of CIP provided gain in
combined activity based on a combination antibiogram. We have determined both
the effects of the CIP restriction as well as general year to year variation in our com-
bination antibiograms.
Methods. Combination antibiograms for the years 2009-12 were prepared. The

relative activity for ourmost commonly used/tested agents was assessed for isolates
that were resistant to one or more of our primary, BL antipseudomonal antibiotics.
The basis for the analysis was the determination of percent of isolates resistant to a
primary antibiotic susceptible to a secondary antibiotic. The secondary antibiotics as-
sessed were the other primary antibiotics plus amikacin (AMK), gentamicin (GEN),
tobramycin (TOB), ciprofloxacin (CIP), and aztreonam (AZM). Changes from 2009
to 2012 were assessed with Chi square analysis.
Results. The number of PA isolates tested/assessed each year ranged from 245 to

400 (duplicates excluded). Changes from 2009 to 2012 were largely non-significant al-
though the activity of CIP against isolates resistant to P/T or MER did increase signifi-
cantly subsequent to its restriction (p < 0.04). Regardless of primary antibiotic
considered, the secondary agent most likely to be active against resistant strains was
an aminoglycoside (either AMK or TOB). The second most active secondary antibiotic
was also an aminoglycoside, with only one exception. These findings varied somewhat
from year-to-year. The agents least likely to be active against resistant strains were
AZM, CEF, and P/T.
Conclusion. The best secondary antibiotic to use in combination at our institution

for known or suspected PA infections is an aminoglycoside and this information has
been used to inform prescribers and clinical guidelines. While restriction of CIP did
result in return of activity against some resistant strains, removal of restriction may
cause re-emergence of resistance.
Disclosures. All authors: No reported disclosures.

233. Antibiotic Prescribing at the Time of Hospital Discharge: a Target for
Antibiotic Stewardship
Norihiro Yogo, MD1; Michelle Haas, MD2; Bryan Knepper, MPH, MSc3;
William Burman, MD4; Philip Mehler, MD3; Timothy Jenkins, MD2; 1Infectious
Diseases, University of Colorado, Aurora, CO; 2Medicine/Infectious Diseases,
University of Colorado-Denver Health Sciences Center, Denver, CO; 3Denver Health
Medical Center, Denver, CO; 4Denver Health and Hospital Authority, Denver, CO

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. For common infections requiring hospitalization, the majority of an-
tibiotic treatment occurs after hospital discharge; however, prescribing practices at the
transition to outpatient care have not been well described. The objectives of this study
were to describe antibiotic use and evaluate appropriateness of oral antibiotics pre-
scribed at the time of hospital discharge.
Methods. We identified a retrospective cohort of adult inpatients who were pre-

scribed an oral antibiotic at the time of discharge between July 1, 2012 and June 30,
2013 at an academic medical center. Two Infectious Diseases specialists independently
assessed the appropriateness of antibiotic(s) prescribed from a random sample of
cases. We performed a multivariate logistic regression to identify factors associated
with inappropriate prescriptions.
Results. In total, 1825 unique patients were prescribed antibiotics; of these,

376 cases were randomly selected for manual review to reach 300 included cases.
Antibiotics were most commonly prescribed for urinary tract infections (UTI)
(n = 72, 24%), community acquired pneumonia (CAP) (n = 52, 17%), cellulitis and/
or cutaneous abscess (n = 48, 16%), and chronic obstructive pulmonary disease
(COPD) exacerbations (n = 23, 8%). The most commonly prescribed antibiotics
were levofloxacin (n = 115, 38%), azithromycin (n = 37, 12%), and amoxicillin/
clavulanate (n = 37, 12%). Median total treatment duration was 10 days (interquartile
range [IQR] 7-13) with a median duration after discharge of 6 days (IQR 4-10). Of
the 150 cases randomly selected for appropriateness review, the discharge prescriptions
in 115 cases (77%) were independently agreed upon as being appropriate (n = 51, 44%)
or inappropriate (n = 64, 56%). The most common types of inappropriate use were
excessive treatment duration (n = 37, 58%) and antibiotic selection (n = 20, 31%). Mul-
tivariate logistic regression analysis did not reveal any significant factors associated
with inappropriate prescribing.

Conclusion. UTI, CAP, skin and soft tissue infections, and COPD exacerbations
accounted for nearly two-thirds of conditions for which antibiotics were prescribed at
hospital discharge. Discharge prescriptions were inappropriate in approximately half
of cases suggesting a key target for antimicrobial stewardship.
Disclosures. All authors: No reported disclosures.

234. Characterization of Inappropriate Antimicrobial Therapy Following
Changes in Antimicrobial Stewardship Strategies
Christine Pham, PharmD1; Jennifer Brown, MD2; Cinda Christensen, PharmD3;
1Pharmacy Services, University of California Davis Medical Center, Sacramento, CA;
2Division of Infectious Diseases, University of California, Davis Medical Center,
Sacramento, CA; 3Pharmacy Services, University of California, Davis Medical Center,
Sacramento, CA
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Thursday, October 9, 2014: 12:30 PM

Background. The traditional antimicrobial stewardship approach at the University
of California Davis Medical Center (UCDMC) emphasized prior authorization. In
2013, UCDMC transitioned to a prospective audit with intervention and feedback
model and de-restricted several antimicrobials, including cefepime, ceftazidime, piper-
acillin/tazobactam (PTZ), micafungin, and fluconazole. Our aim was to determine if
prescription rates increased for the de-restricted antimicrobials following the steward-
ship strategy change.
Methods. We identified inpatient orders for the de-restricted antimicrobials using

a retrospective cohort design. The pre- and post- periods examined were October 1,
2012-December 31, 2012 and October 1, 2013-December 31, 2013, respectively. Inclu-
sion criteria were age ≥ 18 years, hospital admission, and receipt of >1 dose of the se-
lect agent following patient admission. Patients were excluded if the agents were
recommended by the Infectious Diseases service or initiated by an outside facility. Ap-
propriate use was assessed based on antimicrobial spectrum of activity and conformity
with national or institutional guidelines.
Results. Subsequent to antimicrobial de-restriction, prescription rates per 1,000

patient-days increased by 106% for PTZ and 64% for micafungin, but decreased by
7% for cefepime and 36% for fluconazole. A trend toward increased inappropriate
PTZ (n = 168) prescribing was observed for several physician services, including med-
ical intensivists (8% vs 30%; p = 0.127), hospitalists (0% vs 25%; p = 0.147), gastroin-
testinal surgery (0% vs 40%; p = 0.444), cardiothoracic surgery (13% vs 60%;
p = 0.217), vascular surgery (22% vs 50%; p = 0.491), and orthopedic surgery (20%
vs 33%; p = 0.604). Increased inappropriate PTZ prescribing was observed for pulmo-
nary (10% vs 43%; p = 0.033), abdominal (10% vs 36%; p = 0.515), and pelvic (0% vs
25%; p = 0.515) infections. Rates of inappropriate micafungin (n = 16) prescribing did
not change.
Conclusion. Our comparison of prescribing practices identified several services

and infection types that may merit intervention on PTZ selection. Continual charac-
terization of prescribing practices following changes in stewardship strategies can iden-
tify targets for enhanced stewardship efforts.
Disclosures. All authors: No reported disclosures.

235. Use of electronic de-escalation alerts to facilitate prospective audit and
feedback for antimicrobial stewardship
Daniel Caroff, MD1; Shawn Binkley, BS, PharmD2; Daniel Timko, PharmD, BCPS,
AQID2; Steven Morgan, PharmD, BCPS, AQID2; Shaina Bernard, PharmD, BCPS3;
Kiri Rolek, PharmD3; Keith Hamilton, MD4; 1Penn Presbyterian Medical Center,
Philadelphia, PA; 2Pharmacy, Hospital of the University of Pennsylvania, Philadelphia,
PA; 3Hospital of the University of Pennsylvania, Philadelphia, PA; 4Medicine -
Infectious Diseases, University of Pennsylvania School of Medicine/Hospital of the
University of Pennsylvania, Philadelphia, PA
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Background. Prospective audit with intervention and feedback (PAIF) to prescrib-
ers can decrease inappropriate antimicrobial use. At our institution, PAIF previously
had been performed by manual chart review limited to only several broad-spectrum
antimicrobials on select inpatient units. To improve efficiency of PAIF, we developed
an electronic alert to identify opportunities for de-escalation. Our aims were to deter-
mine performance characteristics of the alert and to compare the number of successful
de-escalation events before and after the alert was implemented.
Methods. We used a prospective cohort study to evaluate performance character-

istics of the electronic alert at the Hospital of the University of Pennsylvania, a 772-bed
tertiary-care hospital from July 1, 2013 through October 31, 2013. All adult inpatients
receiving a broad-spectrum antimicrobial were eligible. Using Theradoc1(Hospira,
Salt Lake City, UT), an electronic alert was created and was used to notify antimicrobial
stewardship pharmacists (ASP) in real-time of opportunities for de-escalation. The
alert was introduced July 1, 2013, at the same time inpatient ASP resources decreased
from 3.0 full-time equivalents (FTE) to 2.0 FTE. A random sample of 200 broad-spec-
trum antimicrobial prescriptions over the study period was reviewed by two physi-
cians, blinded to whether an alert fired, and was used to determine performance
characteristics. PPV was also determined by ASPs reviewing alerts in real-time. Suc-
cessful de-escalation interventions were compared during and 1 year before the study
period.
Results. The alert had a sensitivity of 77.5% (95% CI 61.1-88.6), specificity of

84.3% (95% CI 77.4-89.5), positive predictive value (PPV) of 56.4% (95% CI 42.4-
69.4), and negative predictive value (NPV) of 93.5% (95% CI 87.6-96.8). The
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prospectively determined PPV was 19.4% (95% CI 12.7-28.4%). The successful de-es-
calation interventions per month increased from 2.8 to 5.3 after introduction of the
alert (p = 0.01).
Conclusion. Compared to the prior method of PAIF at our institution, electronic

alerts were associated with favorable performance characteristics. The implementation
of the alert was associated with an increase in successful de-escalation interventions at
a time when inpatient ASP resources decreased. Electronic alerts may facilitate more
efficient PAIF.
Disclosures. All authors: No reported disclosures.

236. Taking an Antibiotic Timeout: Utilizing an Antibiotic Renewal
Template for Automatic Approval of Vancomycin and Piperacillin-
tazobactam
Christopher J. Graber, MD, MPH, FIDSA1; Makoto Jones, MD, MS2;
Kevin Nechodom, BS3; Peter Glassman, MBBS, MSc4; Jorie Butler, PhD5;
Charlene Weir, PhD, IDEAS5; Amy Furman, PharmD6; Chad Kay, PharmD7;
Lori Pollack, MD, MPH8; Matthew Samore, MD9; Matthew Bidwell Goetz, MD1;
1Infectious Diseases Section, VA Greater Los Angeles Healthcare System, Los Angeles,
CA; 2Medicine, University of Utah School of Medicine, Division of Epidemiology, Salt
Lake City, UT; 3Ideas Center, VA Salt Lake City Health Care System, Salt Lake City,
UT; 4VA Greater Los Angeles Health Care System, Los Angeles, CA; 5VA Salt Lake City
Health Care System, Salt Lake City, UT; 6VA Palo Alto Healthcare System, Palo Alto,
CA; 7San Diego VAMC, San Diego, CA; 8Centers for Disease Control and Prevention,
Atlanta, GA; 9University of Utah School of Medicine, Division of Epidemiology, Salt
Lake City, UT
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Thursday, October 9, 2014: 12:30 PM

Background. CDC recommends an antibiotic time out after culture results be-
come available. We devised a self-directed time out program to guide providers to
(re)consider the continuation of antibiotics past day 3.
Methods. We implemented the time out program at a teaching hospital where

continuation of vancomycin (VAN) and piperacillin-tazobactam (P-T) past day 3 pre-
viously required Infectious Diseases approval. We created an electronic antibiotic re-
newal template that included a structured review of antibiotic indications with links to
local guidelines that provided automatic approval upon completion. Providers were
notified of time out on day 4 via an electronic dashboard that summarized the patient’s
microbiological and clinical status. We assessed template utilization in the first 6
months of implementation (April to October 2013) among providers who received
time out notification and determined via expert chart review whether self-continuation
of VAN or P-T through day 5 was discordant with local guidelines as compared to a
six-month period 1 year prior (April to October 2012).
Results. Of 145 VAN time outs, templates were completed in 55 (38%); of these,

VAN was continued through day 5 in 39. VAN was allowed to expire without template
completion in 77 (53%). VAN was active through day 5 despite no template in 13 (9%).
7 continuations of VAN via template (5% of timeouts) were guideline-discordant, as
compared to 0/199 1y prior (p = 0.002). Overall, VAN discontinuation was higher with
the time out program as compared to 1y prior: 93/145 (64%) vs 96/199 (48%),
p = 0.004.
Of 105 P-T time outs, templates were completed in 52 (49.5%); of these, P-T was

continued through day 5 in 33. P-T was allowed to expire without template completion
in 51 (48.5%). P-T was active through day 5 despite no template in 2 (2%). 9 contin-
uations of P-T (9% of time outs) via template were guideline-discordant, as compared
to 2/93 (2%) 1y prior (p = 0.063). Overall, P-T discontinuation was similar with the
time out program as compared to 1 year prior: 70/105 (67%) vs 58/93 (62%), p = 0.55.
Conclusion. The self-directed time out resulted in few guideline-discordant con-

tinuations and a higher overall rate of VAN discontinuation, suggesting that the time
out prompted providers to discontinue VAN in cases where they previously might have
sought Infectious Diseases approval for continuation.
Disclosures. All authors: No reported disclosures.

237. Evaluation of the Impact of a Clinical Decision Support Tool and
Pharmacist Telephone Consultation Within 48 hours of Discharge on
Unscheduled Emergency Department Encounters for Skin and Soft Tissue
Infections
Christo Cimino, PharmD1; Nishaminy Kasbekar, PharmD, FASHP1; Judith O’donnell,
MD2; Christian Boedec3; Christopher Edwards, MD3; Amanda Binkley, PharmD,
AAHVIP1; 1Pharmacy, Penn Presbyterian Medical Center, Philadelphia, PA;
2Infectious Diseases, University of Pennsylvania Health System, Philadelphia, PA;
3Emergency Department, University of Pennsylvania Health System, Philadelphia, PA
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Background. The National Transitions of Care Coalition (NTOCC) describes
medication-related problems as a major source of concern for emergency departments
(ED), especially during the discharge process. The primary objective of this project was
to evaluate the impact of a clinical decision support (CDS) tool for skin and soft tissue
infections (SSTI) and pharmacist telephone consultation within 48 hours of discharge
on the proportion of patients that have an unscheduled ED encounter for SSTI within
7 days of discharge.
Methods. To enhance antibiotic prescription adherence to health-system guide-

lines, a CDS tool was implemented into the ED electronic medical charting system.
A series of pre-created SSTI discharge prescriptions for oral antibiotics were

implemented to guide appropriate dosing based on patient-specific clinical data. Pa-
tients were contacted for pharmacist consultation within 48 hours of ED discharge.
To assess the impact of the interventions, the pharmacy department conducted a

retrospective and concurrent evaluation of patients presenting to the ED with an
ICD-9 diagnosis code of SSTI between May 1, 2013-June 30, 2013 (retrospective) and
January 1, 2014-March 31, 2014 (concurrent following implementation of CDS and
phone consultation).
Results. A total of 130 patients were included in the retrospective arm and 108

included in the prospective arm.

Retrospective

Prospective
(Not

Reached)
Prospective
(Reached) p-value

ED re-encounters
at 7 days

11.5 % (15/
130)

15.8% (9/
61)

4.3% (2/47)

Hospital
admissions at
7 days

1.5% (2/130) 1.6% (1/61) 0% (0/47)

Prescription
adherence to
health-system
antimicrobial
guidelines

26.2% (34/
130)

55.7% (68/122) p<0.0001

Conclusion. Results for the primary outcome suggest that a pharmacist telephone
consultation within 48 hours of ED discharge may result in a decrease in re-encounters
at 7 days. Results further demonstrate that implementation of the CDS tool to guide
antibiotc selection in the ED significantly improved adherence to health-system anti-
microbial guidelines.
Further investigation is required to determine the impact of a CDS on ED re-en-

counters, hospital admissions, and patient outcomes.
Disclosures. All authors: No reported disclosures.

238. Changing the Culture: Spreading the Stewardship Message to a New
Campus
Julie E. Williamson, PharmD1; Priya Nori, MD2,3; Marilou Corpuz, MD4; Iona Munjal,
MD5; Yi Guo, PharmD1; Philip Chung, PharmD, MS1; Belinda Ostrowsky, MD, MPH6;
1Pharmacy, Montefiore Medical Center, Bronx, NY; 2Montefiore Medical Center,
Bronx, NY; 3Medicine, Division of Infectious Diseases, Albert Einstein College of
Medicine, Bronx, NY; 4Medicine, Division of Infectious Diseases, Montefiore Medical
Center, Wakefield Campus, Bronx, NY; 5Pediatrics, Albert Einstein College of
Medicine, Bronx, NY; 6Department of Medicine, Division of Infectious Diseases,
Albert Einstein College of Medicine and Montefiore Medical Center, Bronx, NY

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. As of 2014, the CDC recommends that all acute care hospitals im-
plement Antimicrobial Stewardship Programs (ASP). Montefiore is an academic med-
ical center with 1490 beds and ASP since 2008. Recently, Montefiore acquired a new
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campus, a 369-bed acute care facility in the community with no formal ASP. A review
of prescribing from 2010-2013 showed a disproportionally large consumption of IV
antimicrobials, particularly quinolones. In 2013 an ID physician and ID pharmacist
were hired to extend Montefiore ASP to the new campus.
Methods. ASP launched in December 2013 adapted from existing policies at Mon-

tefiore but tailored to our patients, prescribers, and pathogens. Target activities include
1) prior authorization, 2) audit and feedback at 72-hours, 3) formal ID consult for
drugs of “last resort,” 4) IV to PO switch, and 5) education. Prior authorization oc-
curred on weekdays from 8am to 5pm. During off hours, pharmacy authorized anti-
biotic doses until the next business day with ASP follow up. Initial activities and
process measures from December 2013-March 2014 are described, including purchas-
ing data (defined daily doses [DDD] per 1,000 admissions).
Results. 224 pager requests and >500 audit interactions were reviewed from January

2014-March 2014. Overall approval rate was 75%, however only 15% were approved as
requested, and adjustments were made to the remaining 85% (i.e., dose, route, duration,
suggestion of alternate regimen or work-up). Approval-rate varied by drug. 77% of new
requests for IV ciprofloxacin resulted in an alternative regimen due to high rates of
gram-negative resistance in New York City. IV to PO switch was successful in 41% of
azithromycin and 50% of levofloxacin requests. ID consults were recommended in 75 of
224 interactions (33%), and 69% of these occurred within 3 days. Formal educational
outreach was provided to diverse services of >100 prescribers. Monthly DDD/1,000
admissions for 4 high volume antibiotics pre- and post ASP onset (December 2012-
March 2013 vs December 2013-March 2014) is shown in the graph.

Conclusion. Our early data suggests an impact on antibiotic volume and selection
by outreach to large groups of prescribers. Adaptation of the traditional academic ASP
model appears successful when applied to a community hospital.
Disclosures. All authors: No reported disclosures.

239. A Cluster-Randomized Controlled Trial of Trained Pharmacists and
Infectious Disease Clinical Fellows for Approval of Restricted Antibiotics
in Hospitalized Medical Patients at Siriraj Hospital
Pinyo Rattanaumpawan, MD, MSCE, PhD; Visanu Thamlikitkul, MD; Prasit Upapan,
MD; Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Siriraj Hospital has implemented post-authorization of target anti-
biotics (piperacillin/tazobactam, meropenem, imipenem/cilastatin and doripenem) for
nearly 10 years. Currently, antibiotic approval is implemented by ID clinical fellows.
Methods. During February – September 2013, we conducted a cluster randomized

controlled trial in 6 general medical wards at Siriraj hospital to compare the impact of
antibiotics approval by ID clinical fellows vs trained general pharmacists in terms of
clinical outcomes, microbiological outcomes and antibiotic consumption and expen-
diture. Three wards were randomly assigned to the intervention group (the pharmacist
group) while the other three wards were assigned to the control group (the fellow
group). The target antibiotics can be prescribed by responsible physicians during
the first 72 hr, after that an approval from the fellows or the pharmacists is required.
Results. There were 806 enrolled patients. The preliminary analysis included 161

patients with 178 prescriptions in the pharmacist group and 168 patients with 181 pre-
scriptions in the fellow group. Baseline characteristics of both groups were comparable.
The equivalence can only be proved in the superimposed infection outcome (Δ =
-0.44% [-4.83 to 5.71]) but the non-inferiority of the pharmacist group could be as-
sumed in the ID death (Δ = -3.68% [-10.65 to 3.3]), favorable clinical outcome
(Δ = 3.53% [-6.75 to 13.82]) and favorable microbiological outcome (Δ = 7.67%
[-1.34 to 16.67]). The defined daily dose (DDD) of target antibiotics per prescription

was significantly higher in the pharmacist group (11.76 ± 11.96 vs 10.16 ± 9.50;
P = 0.02). However, there was no difference in the DDD of all antibiotics per prescrip-
tion (32.52 ± 38.27 vs 30.09 ± 39.62; P = 0.36) and cost of target antibiotics or all anti-
biotics per prescription.
Conclusion. Although the patients who received antibiotic approval by the phar-

macists had significantly higher consumption of target antibiotics, there was no signif-
icant difference in antibiotic expenditure and important treatment outcomes.
Therefore, the trained pharmacists could be an alternative to ID specialists for antibi-
otic approval in the resource limited setting. (ClinicalTrials.gov number, NCT
01797133)
Disclosures. All authors: No reported disclosures.

240. Effectiveness of a Pharmacist Driven Antibiotic Stewardship Program
at Two Critical Access Hospitals Using a Remote Infectious Diseases
Pharmacist
Emily Herstine, PharmD, BCPS1; Scott Erickson, RPh, MBA2; Sarah Leslie, PharmD,
BCPS3; Jessica Holt, PharmD, BCPS-ID1; 1Pharmacy, Abbott Northwestern Hospital,
Minneapolis, MN; 2Pharmacy, River Falls Area Hospital, River Falls, WI; 3Pharmacy,
New Ulm Medical Center, New Ulm, MN

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Guidelines recommend an infectious diseases (ID) physician and ID
trained pharmacist as core members of an antibiotic stewardship program (ASP); how-
ever, many hospitals struggle to obtain these resources. The purpose of this study was
to evaluate the effectiveness of a pharmacist-driven ASP in two critical access hospitals
(CAHs) using a remote ID pharmacist and ID pharmacy resident within the same
healthcare system as the ID specialist overseeing the ASP.
Methods. The ID specialist remotely reviewed patients receiving antibiotics at each

CAH daily. The ID specialist provided recommendations to the CAH pharmacist, who
then made the recommendations to the provider. For the first CAH, recommendation
type and outcome were documented by the CAH pharmacists. For the second CAH,
the ID specialist documented number of patients reviewed, number of recommenda-
tions made to the CAH pharmacist, number of recommendations communicated to
the provider, and recommendation type and outcome.
Results. During the first year at hospital one, the ASP made 247 recommendations

with an acceptance rate of 88%. Total antibiotic use decreased 4.3% and cost decreased
3.4%. During the first 6 months at hospital two, 424 patient reviews were completed by
the ID specialist resulting in 85 recommendations to the CAH pharmacist. Of those
recommendations communicated to the provider (N = 75, 88%), there was an 87% ac-
ceptance rate. During the first 5 months, antibiotic use decreased 12.2% and cost in-
creased 6.2%.
Conclusion. The ASPs at these two CAHs are unique in that they are pharmacist-

driven and utilize an ID pharmacist and ID pharmacy resident as the ID specialist. This
study demonstrates that using a remote ID pharmacist and ID pharmacy resident is a
potential model for healthcare systems to provide ASP services to multiple institutions
that would otherwise not have the resources to implement an ASP individually.
Disclosures. All authors: No reported disclosures.

241. Effectiveness of a Stewardship Program in Reducing Antimicrobial Use
in a Tertiary Care Hospital ICU in Southern Ontario
Mathew Mercuri, PhD1; Jocelyn A. Srigley, MD, MSc, FRCPC1; Tim Karachi, MD1;
Dominik Mertz, MD, MSc2,3,4; 1McMaster University, Hamilton, ON, Canada;
2Infection Prevention and Control, Hamilton Health Sciences, Hamilton, ON, Canada;
3Department of Clinical Epidemiology and Biostatistics, McMaster University,
Hamilton, ON, Canada; 4Department of Medicine, McMaster University, Hamilton,
ON, Canada

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. While the benefits of antimicrobial stewardship programs (ASP) in
reducing antimicrobial use in the intensive care unit (ICU) setting are suggested in the
literature, few data exist regarding its effectiveness at the individual intensivist level.
This study sought to assess the impact of an ASP in an ICU at a large tertiary care
hospital on the ICU- as well as the individual intensivist level.
Methods. This study used a quasi-experimental design to compare antimicrobi-

al utilization at the unit as well as at the individual intensivist level. Antimicrobial
utilization in defined daily doses (DDD) per 1,000 patient days was collected for
each of the four intensivists (1-week rotations) in a single 19-bed ICU in a tertiary
care hospital in Ontario, Canada. From weeks 0-105, weekly ICU stewardship
rounds were held (pre phase). From week 106 on, rounds took place twice weekly,
were more formalized, and supported by teaching sessions (post phase). Average
DDD were compared using segmented regression/time series analysis. ANOVA
was used to compare average DDDs by phase (pre/post) and by intensivist including
an interaction term.
Results. There was a 20% reduction in average DDD/1,000 patients days of anti-

microbials post intervention (segmented regression, p = 0.006) (Figure 1a), mostly
driven by antibiotics, and specifically piperacillin/tazobactam. Also, there was less
weekly variation as demonstrated by an 18% reduction in the standard deviation in
the post phase. There was a reduction in the average antimicrobial utilization in
DDD/1,000 patients days for all intensivists (Figure 1b). Despite a range in this reduc-
tion from 180 to 487 in individual intensivists, the effect did not differ significantly
between intensivists (ANOVA p = 0.07).
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Conclusion. An ASP was effective in reducing the total weekly DDDs and the var-
iability in utilization of antimicrobials in the ICU. The program seemed to have a sim-
ilar effect on all participating intensivists.
Disclosures. All authors: No reported disclosures.

242. Stewardship in Community Hospitals – Optimizing Outcomes and
Resources (SCORE): A Baseline Analysis of Antimicrobial Use Utilizing
CDC NHSN AU Data
Edward Stenehjem, MD MSc1; Adam L. Hersh, MD, PhD2; Tom Greene, PhD3;
Xiaoming Sheng, PhD3; Peter Jones, MSLS4; R Evans, PhD5; Whitney R. Buckel,
PharmD6; John Burke, MD1; Andrew Pavia, MD, FIDSA, FSHEA2; 1Clinical
Epidemiology and Infectious Diseases, Intermountain Medical Center, Murray, UT;
2Department of Pediatrics, Division of Pediatric Infectious Diseases, University of
Utah School of Medicine, Salt Lake City, UT; 3Medicine, University of Utah School of
Medicine, Division of Epidemiology, Salt Lake City, UT; 4Department of Clinical
Epidemiology and Infectious Diseases, Intermountain Medical Center, Murray, UT;
5Intermountain Healthcare, Salt Lake City, UT; 6Intermountain Medical Center,
Murray, UT
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Background. The SCORE study is a cluster randomized trial of antimicrobial
stewardship interventions at 15 small community hospitals (SCHs, bed range: 8 –

126). Antimicrobial use in SCHs is poorly described. As a pre-intervention baseline
analysis we analyzed variability in antimicrobial use in SCHs and sought to identify
candidate variables to facilitate case-mix adjustment for interhospital comparison
using NHSN data .
Methods. Intermountain Healthcare includes 15 SCHs that report to the NHSN

Antimicrobial Use option, a validated approach for antimicrobial use measurement.
Use was reported in days of antibiotic therapy (DOT)/1,000 pt days (PD) monthly
from 2011-13. Floors were categorized as: 1) ICU, 2) medical/surgical, 3) pediatrics,
and 4) other (e.g., labor/delivery). An average 3 year rate of antimicrobial use was cal-
culated for floor type and facility. 95% CI were calculated assuming a Poisson

distribution. A mixed effect Poisson regression model with a random hospital effect
was fitted to characterize variation in antimicrobial use among facilities and floor
types.
Results. Total antimicrobial utilization varied widely across the 15 SCHs (range:

134- 671 DOT/1,000 PD, coefficient of variation [CV] = 36%), Figure 1. Examination
of antimicrobial use within floor types revealed significant differences in antimicrobial
use (Table 1). ICUs had the highest use of antimicrobials with a mean of 893 DOT/
1,000PD (range: 782 – 1158) but the lowest CV (16%) in mixed effects analysis.
“Other” floors had lowest use with a mean of 74 DOT/1,000PD (range: 13 – 167)
but the largest CV = 72%. Mean use in medical/surgical floors was 627 DOT/1,000
PD (range: 147 – 790, CV = 43%). Mean use in pediatric floors was 503 DOT/
1,000PD (range 401 – 586, CV = 19%).

Conclusion. There is substantial variation total antimicrobial use across SCHs.
Total use is dependent, in part, on the case-mix of patients served in each facility
and floor type is a promising variable for adjustment to be used for interhospital
benchmarking. Nonetheless, variability in use remains substantial within floor types
and is a potential target for stewardship opportunities.
Disclosures. All authors: No reported disclosures.

243. Role of a Dedicated Full-time Infectious Diseases Pharmacist in
Antimicrobial Stewardship: a Tale of Two Veterans Affairs Medical Centers
Andrew Ma, MD1,2; Randolph Fugit, PharmD, BCPS3; Thuong Tran, PharmD2;
Mary Bessesen, MD3,4; Christopher Graber, MD, MPH2; 1Cedars-Sinai Medical
Center, Los Angeles, CA; 2VA Greater Los Angeles Healthcare System, Los Angeles,
CA; 3Denver Veterans Affairs Medical Center, Denver, CO; 4University of Colorado
Denver, Aurora, CO

Session: 39. Antibiotic Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobial stewardship can minimize adverse events from anti-
biotics, development of resistance, and costs. Two potential stewardship targets are in
initiation and streamlining of therapy.
Methods. We examined indicators of quality in initiating and streamlining antibi-

otic therapy between two Veterans Affairs (VA) hospitals with different stewardship
programs: VA Greater Los Angeles (GLA), which has a dedicated full-time infectious
diseases (ID) pharmacist who reviews all broad-spectrum parenteral antibiotic usage,
and the Denver VA (DEN), which has a more decentralized model where individual
ward pharmacists are responsible for stewardship. We reviewed a sample of 300 cases
of inpatient parenteral antibiotic use (200 at GLA from October 2011-October 2012
and 100 at DEN from July 2010-June 2011).
Results. For antibiotic indication, GLA cases were more likely to have an indica-

tion for antibiotic therapy documented [199/200 (99%) vs 95/100 (95%), p = 0.017]
and appropriate empirical therapy prescribed [194/200 (97%) vs 87/100 (87%),
p = 0.002] but were less likely to have appropriate cultures collected [121/186 (65%)
vs 82/100 (82%), p = 0.002]. For antibiotic streamlining, GLA cases were more likely
to have therapy modified within 24 hours of lab data being available [133/152 (87%) vs
37/51 (73%), p = 0.016], to be converted to oral medication appropriately [100/123
(81%) vs 41/67 (61%), p = 0.003], and to have antibiotics discontinued when bacterial
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infection was determined to not be present [39/50 (78%) vs 11/33 (33%), p < 0.0001].
The presence of any streamlining activity was higher at GLA regardless of whether ID
consultation was obtained [174/191 (91%) vs 47/95 (49%) overall and 128/143 (90%)
vs 36/70 (51%) without ID consult, p < 0.0001 for both].
Conclusion. Our findings strongly support the presence of a full-time ID pharma-

cist in antimicrobial stewardship, particularly in influencing streamlining of therapy,
but opportunities for improvement in both initiation of and streamlining of therapy
still exist even when a full-time ID pharmacist is present.
Disclosures. All authors: No reported disclosures.

244. Organizational Factors Associated with Antibacterial Use Among
Academic Medical Centers
Amy Pakyz, PharmD, MS1; Jenna Short2; Hui Wang3; Sam Hohmann4;
1Pharmacotherapy and Outcome Science, Virginia Commonwealth University School
of Pharmacy, Richmond, VA; 2Virginia Commonwealth University School of
Pharmacy, Richmond, VA; 3Virginia Commonwealth University Department of
Biostatistics, Richmond, VA; 4University HealthSystem Consortium, Chicago, IL
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Background. Interhospital comparisons of antibacterial use can inform hospitals
of targets for antimicrobial stewardship strategies. Variability in patient mix and orga-
nizational features may impact on drug use. Thus, we aimed to identify organizational
factors among academic medical centers that impact on the amounts of antibacterials
prescribed.
Methods. Data concerning antibacterials were obtained from administrative data

from 89 University HealthSystem Consortium hospitals for adult patients (age ≥ 18)
for 2011. Antibacterials were measured in Days of Therapy per 100 admissions. The
following data were also obtained: case mix index (CMI); bedsize (expressed
as < or > the median); the % of intensive care unit days; average length of stay
(LOS); a marker for market competition, the Herfindahl Index (HHI); region [North-
east (NE), South, Midwest, West]. The number of admissions per 35 UHC Clinical
Service Lines (CSLs) was collapsed into 4: Surgery; Medicine; Transplant; Other [ex-
pressed as < or > the median]. Three forward stepwise regression models were con-
ducted to identify factors associated with total antibacterial, total antipseudomonal
[antipseudomonal fluoroquinolones, cephalosporins, β-lactam/β-lactamase inhibitors,
and carbapenems], and anti-methicillin resistant S. aureus (MRSA) [vancomycin +
linezolid + daptomycin + tigecycline + ceftaroline + quinupristin/dalfopristin] drug
use.
Results. For all models, the following variables were statistically significant

(p < 0.05) and positively associated with antibacterial use: LOS; region South as com-
pared to NE; while HHI and Other CSL were significant and negatively associated with
antibacterial use. In addition, Surgery and Transplant CSLs were significant and
positively associated with antipseudomonals [p = 0.03 and 0.01, respectively] and
the region West as compared to NE was significant and positively associated with
anti-MRSA agents [p = 0.04].
Conclusion. Several factors were associated with total antibacterial, antipseudo-

monal, and anti-MRSA drug use, including HHI, LOS, region, and CSL type. Incorpo-
ration of these factors into interhospital analyses can aid in more meaningful
antibacterial comparisons.
Disclosures. All authors: No reported disclosures.

245. Ceftolozane/Tazobactam Activity Tested against Aerobic Gram-
negative Organisms Isolated from Intra-abdominal Infections in United
States Hospitals (2013)
David J. Farrell, PhD; Helio S. Sader, MD, PhD; Robert K. Flamm, PhD; Ronald
N. Jones, MD; JMI Laboratories, North Liberty, IA
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Background. Timely and appropriate antimicrobial therapy is important for
the management of intra-abdominal infection (IAI). Ceftolozane/tazobactam (TOL/
TAZ) is a novel antibacterial with activity against P. aeruginosa, including drug-
resistant strains, and Enterobacteriaceae, including many ESBL-producing and MDR
strains. TOL/TAZ is currently under clinical development for treatment of complicated
IAI.
Methods. 425 isolates (1 per patient) were collected in 27 hospitals in the USA

from patients with IAI by the Program to Assess TOL/TAZ Susceptibility (PACTS)
in 2013. Susceptibility (S) testing was performed by CLSI broth microdilution
methods.
Results. TOL/TAZ was potent (MIC50/90, 0.25/1 µg/mL) against 364 Enterobacter-

iaceae inhibiting 95.6% of isolates at ≤8 µg/mL. E. coliwas the most common organism
(43.5% of total) and had overall ESBL-/MDR-phenotype rates of 12.4/4.9%. All E. coli
strains were S to meropenem (MEM) and 98.9% were inhibited at TOL/TAZ of ≤8 µg/
mL (MIC50/90, 0.25/0.5 µg/mL). E. coli S rates for gentamicin (GEN) and levofloxacin
(LVX) were 85.9 and 72.3%, respectively. Among Klebsiella spp. (KSP; 2nd most
common pathogen, 20.7%), ESBL/MDR rates were 18.2/13.6%. TOL/TAZ was ac-
tive (MIC50/90, 0.25/32 µg/mL; inhibited 89.8% at ≤8 µg/mL) against most KSP,
but was less active against ESBL and MDR strains inhibiting only 43.8 and
25.0% at ≤8 µg/mL, respectively, TOL/TAZ was more active against MEM-S-
ESBL phenotype KSP (Figure). S rates to GEN and LVX were 92.0 and 88.6%,

respectively. TOL/TAZ (MIC50/90, 0.5/2 µg/ml) showed greater activity than CAZ
(MIC50/90, 2/32 µg/ml) and piperacillin/TAZ (PIP/TAZ; MIC50/90, 4/ > 64 µg/ml)
against Enterobacter spp. P. aeruginosa (PSA) was the 3rd most common pathogen
(13.6%); TOL/TAZ (MIC50/90, 0.5/2 µg/mL) and amikacin (MIC50/90, 2/8 µg/mL;
100.0% S) were the most active compounds tested. TOL/TAZ was 4- to 16-fold
more active than ceftazidime (CAZ; MIC50/90, 2/32 µg/mL) when tested against
PSA.
Conclusion. TOL/TAZ was very active against aerobic Gram-negative organisms

isolated from IAIs in USA hospitals in 2013. TOL/TAZ coverage against Enterobacter-
iaceae was comparable to MEM and greater than PIP/TAZ and CAZ. TOL/TAZ activ-
ity against PSA was greater than MEM, PIP/TAZ and CAZ.

Disclosures. D. J. Farrell, Cubist Pharmaceuticals: Grant Investigator, Research
grant H. S. Sader, Cubist Pharmaceuticals: Grant Investigator, Research grant
R. K. Flamm, Cubist Pharmaceuticals: Grant Investigator, Research grant
R. N. Jones, Cubist Pharmaceuticals: Grant Investigator, Research grant

246. Frequency of Occurrence and Antimicrobial Susceptibility of Gram-
negative Organisms Isolated from Health Care–Associated (HCA) Urinary
Tract Infections (UTI) in the United States: Results from the Program to
Assess Ceftolozane/Tazobactam Susceptibility (PACTS)
David J. Farrell, PhD; Helio S. Sader, MD, PhD; Robert K. Flamm, PhD; Ronald
N. Jones, MD; JMI Laboratories, North Liberty, IA

Session: 40. Antimicrobial Resistance: Novel Agents and Approaches to Gram
Negative Infections
Thursday, October 9, 2014: 12:30 PM

Background. HCA-UTI is the most frequent HCA infection and responsible
for significant patient morbidity and mortality. Ceftolozane/tazobactam (TOL/
TAZ; formerly CXA-201) is currently under clinical development for the treat-
ment of nosocomial pneumonia, complicated intra-abdominal infections and
complicated UTIs. We evaluated the activity of TOL/TAZ and comparators tested
against Gram-negative organisms causing HCA-UTI in United States (USA)
hospitals.
Methods. In 2013, a total of 1451 unique patient organisms were consecutively

collected from USA medical centers from patients with HCA-UTI. Susceptibility (S)
testing was performed for TOL/TAZ (TAZ at fixed 4 µg/mL) and many comparators
by reference CLSI broth microdilution methods.
Results. The most frequently isolated pathogens were E. coli (EC; 52.2%), Klebsi-

ella spp. (KSP; 14.1%), indole-positive Proteus spp. (IPP; 7.2%), Enterobacter spp.
(ESP; 6.6%) and P. aeruginosa (PSA; 6.2%). EC and KSP ESBL-phenotype rates
were 12.1% and 17.6%, respectively. TOL/TAZ inhibited 97.4% of 1,355 Enterobacter-
iaceae (MIC50/90, 0.25/1 µg/mL) and 72.9% of 107 (7.9%) multidrug-resistant (MDR)
strains, 99.9% of all EC and 99.6% of ESBL-phenotype EC, and 90.2% of all KSP and
44.4% of ESBL-phenotype KSP at ≤8 µg/mL. Susceptibility (S) rates for levofloxacin
(LEV) and gentamicin (GEN) were 73.4 and 89.6% for EC, 86.2 and 87.7% for KSP,
75.0 and 85.6% for IPP, and 92.7 and 94.8% for ESP, respectively. TOL/TAZ (MIC50/90,
0.5/8 µg/mL; 92.7% at ≤8 µg/mL) demonstrated greater activity than CAZ (MIC50/90,
0.5/ > 32 µg/mL; 76.0% S) and P/T (MIC50/90, 4/ > 64 µg/mL; 78.9% S) when tested
against ESP. TOL/TAZ (MIC50/90, 0.25/1 µg/mL; 99.0% at ≤8 µg/mL) demonstrated
greater potency than CAZ (MIC50/90, 0.12/8 µg/mL; 88.3% S) and P/T (MIC50/90, 4/
> 64 µg/mL; 99.0% S) when tested against IPP. TOL/TAZ inhibited 98.9% of PSA
(MIC50/90, 0.5/1 µg/mL) and 10/11 (90.9%) of MDR strains at ≤8 µg/mL. PSA had S
rates to meropenem (83.0%), CAZ (90.0%), P/T (83.3%), LEV (75.6%) and GEN
(90.0%).
Conclusion. TOL/TAZ demonstrated potent activity against contemporary (2013)

Gram-negative bacilli, including many ESBL-phenotype and MDR strains, and may
represent a valuable treatment option for HCA-UTI in the USA.
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Disclosures. D. J. Farrell, Cubist Pharmaceuticals: Grant Investigator, Research
grant H. S. Sader, Cubist Pharmaceuticals: Grant Investigator, Research grant
R. K. Flamm, Cubist Pharmaceuticals: Grant Investigator, Research grant
R. N. Jones, Cubist Pharmaceuticals: Grant Investigator, Research grant

247. Antimicrobial Activity of Ceftolozane/Tazobactam Tested against
Gram-negative Bacterial Isolates from Hospitalized Patients with
Pneumonia in United States Hospitals (2013)
David J. Farrell, PhD; Helio S. Sader, MD, PhD; Robert K. Flamm, PhD; Ronald
N. Jones, MD; JMI Laboratories, North Liberty, IA

Session: 40. Antimicrobial Resistance: Novel Agents and Approaches to Gram
Negative Infections
Thursday, October 9, 2014: 12:30 PM

Background. Ceftolozane/tazobactam (TOL/TAZ) is a novel antibacterial with ac-
tivity against P. aeruginosa (PSA) and other common Gram-negative pathogens (GN).
TOL/TAZ is currently under clinical development for the treatment of nosocomial
pneumonia, complicated intra-abdominal infections and complicated UTIs. The in
vitro activity of TOL/TAZ was tested against GN in patients hospitalized with pneu-
monia in USA hospitals.
Methods. 1458 isolates were consecutively collected in 29 USA hos-

pitals from patients with pneumonia in 2013. Susceptibility (S) testing was
performed by CLSI broth microdilution methods (TOL/TAZ at a fixed 4 µg/mL
of TAZ).
Results. PSA was the most common pathogen (39.8%) and TOL/TAZ was the

most active β-lactam tested against PSA (97.6% inhibited at ≤8 µg/mL). PSA exhib-
ited moderate S to meropenem (MEM, 78.1%), ceftazidime (CAZ; 83.0%), cefepime
(FEP, 81.2%), piperacillin/TAZ (PIP/TAZ; 75.7%), levofloxacin (LVX; 72.6%), and
gentamicin (GEN; 86.0%). TOL/TAZ exhibited activity against CAZ-non-S,
MER-non-S PSA, and MDR PSA isolates (Figure). TOL/TAZ was active against
K. pneumoniae (KPN; MIC50/90, 0.5/ > 32 µg/mL) but activity was lower
(MIC50/90, 32/ > 32 µg/mL) against ESBL-phenotype KPN (31.2%); similar to all
β-lactams [including MER (32.2% S)] and LEV (18.6% S) and GEN (57.6% S).
TOL/TAZ inhibited 84.2% of MEM-S-ESBL-KPN at ≤8 µg/mL. TOL/TAZ was
active against E. coli (MIC90, 0.5 µg/mL), including ESBL-phenotype isolates
(MIC90, 1 µg/mL). TOL/TAZ inhibited 93.4 and 96.2% Enterobacter spp. (ESP)
and Serratia spp., respectively, at ≤8 µg/mL, and demonstrated activity against
CAZ-non-S ESP (70.3% inhibited at ≤8 µg/mL). TOL/TAZ was active against
P. mirabilis (MIC90, 0.5 µg/mL), Citrobacter spp. (MIC90, 4 µg/mL) and indole
(+) Proteae (MIC90, 1 µg/mL). All β-lactams had limited activity against Acineto-
bacter spp.
Conclusion. In GN isolates from hospitalized patients with pneumoniae in USA

hospitals, TOL/TAZ demonstrated greater in vitro activity than currently available
cephalosporins, carbapenems, and P/T when tested against PSA, including
MDR strains. Additionally, TOL/TAZ demonstrated greater activity than currently
available cephalosporins and PIP/TAZ against Enterobacteriaceae from pneumonia
specimens.
Disclosures. D. J. Farrell, Cubist Pharmaceuticals: Grant Investigator,

Research grant H. S. Sader, Cubist Pharmaceuticals: Grant Investigator, Research
grant R. K. Flamm, Cubist Pharmaceuticals: Grant Investigator, Research grant
R. N. Jones, Cubist Pharmaceuticals: Grant Investigator, Research grant

248. S-649266, a Novel Siderophore Cephalosporin: Efficacy against
Klebsiella pneumoniae producing NDM-1 or KPC in rat lung infection
model with recreated humanized exposure profile of 2 gram dose with 1
hour and 3 hours infusion
Masakatsu Tsuji, PhD1; Christine Singley2; Tsukasa Horiyama1; Rio Nakamura1;
Roger Echols, MD3; Stephen Rittenhouse, PhD2; Yoshionori Yamano, PhD1;
Jingoro Shimada, MD, PhD1; 1Shionogi and Co., Ltd., Osaka, Japan;
2GlaxoSmithKline, Collegeville, PA; 3Shionogi Inc., Florham Park, NJ

Session: 40. Antimicrobial Resistance: Novel Agents and Approaches to Gram
Negative Infections
Thursday, October 9, 2014: 12:30 PM

Background. S-649266 (’266), which was discovered by Shionogi and Co., Ltd. is a
novel catechol-substituted siderophore cephalosporin with potent activity
against Gram-negative pathogens including multi-drug resistant (MDR) isolates.
In this study, in vivo therapeutic efficacy of ’266 was evaluated in rat lung infection
models.
Methods. Exposure profile of free concentrations of ’266 in human plasma was

recreated in cannulated rats derived from the PK profile with 2 g dose by 1 hour infu-
sion in healthy volunteers (phase 1). The 2 gram human PK profiles were modeled for
both 1 and 3 hour infusion. With the recreated human PK profiles, the efficacy of ’266
was evaluated against 2 strains of NDM-1 producing K. pneumoniae and 3 strains of
KPC producing K. pneumoniae in rat lung infection model. MIC of ’266 was deter-
mined by using both CAMHB supplemented with apotransferrin (apo-T) and chelex
treated Iso-Sensitest Broth(CT-ISB), and T>MIC was evaluated. MICs (CAMHB with
apo-T/CT-ISB) were as follows: K. pneumoniae VA-391 (KPC producer);
MIC = 0.125/8 µg/mL, K. pneumoniae VA-384 (KPC producer); MIC = 0.5/16 µg/
mL, K. pneumoniae VA-361 (KPC producer); MIC = 0.125/16 µg/mL, K. pneumoniae
Kl2 (NDM-1 producer); MIC = 1/8 µg/mL, K. pneumoniae NCTC13443 (NDM-1 pro-
ducer); MIC = 4/16 µg/mL.
Results. The treatment with 1 hour infusion of ’266 showed little or no efficacy

against all the strains, but the treatment with 3 hours infusion of ’266 decreased viable
cells to below the limit of detection. T>MICrequired for bactericidal activity was approx-
imately ≥80%. Viable cell numbers in lung are as follows.
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Conclusion. The human PK profile of S-649266 was successfully recreated in rat.
The 2g TID 3 hours infusion of ‘266 showed potent efficacy against K. pneumoniae
producing NDM-1 or KPC causing pneumonia.

Human exposure

profile recreated

in rat

Viable cell number in lung (log CFU/lung, average±SD)

K. pneumoniae

VA-391 (KPC)

K. pneumoniae

VA-384 (KPC)

K. pneumoniae

VA-361(KPC)

K. pneumoniae

Kl2(NDM-1)

K. pneumoniae

NCTC13443

(NDM-1)

S-649266_2g

TID_1hr

infusion

3.7±2.3 6.4±1.1 4.3±1.9 ≤1.2 4.6±2.1

S-649266_2g

TID_3hr

infusion

≤ 1.2 ≤ 1.2 1.6±0.8 1.9±1.3 1.4±0.3

1 hr baseline

controls

5.6±0.7 5.5±0.4 5.9±0.7 4.9±0.6 5.7±0.6

96 hr saline-treated

controls

5.9±0.8 6.2±1.0 7.2±0.8 7.8±0.9 7.1±0.7

Disclosures. M. Tsuji, Shionogi and Co., Ltd.: Employee, Salary C. Singley, Glaxo
SmithKline: Employee, Salary T. Horiyama, Shionogi and Co., Ltd.: Employee, Salary
R. Nakamura, Shionogi and Co., Ltd.: Employee, Salary R. Echols, Shionogi and Co.,
Ltd.: Consultant and Employee, Salary S. Rittenhouse, GlaxoSmithKline: Employee,
Salary Y. Yamano, Shionogi and Co., Ltd.: Employee, Salary J. Shimada, Shionogi
and Co., Ltd.: Consultant and Employee, Salary

249. Activity of Plazomicin Against Contemporary Isolates of
Enterobacteriaceae from New York City
Olawole Olafisoye, MD1; Marie Abdallah, MD1; Christopher Cortes, MD2; Carl Urban,
PhD3; David Landman, MD4; John Quale, MD4; 1Infectious Diseases, SUNY
Downstate Medical Center, Brooklyn, NY; 2Infectious Diseases, New York Hospital
Queens, Flushing, NY; 3Infectious Disease, New York Hospital Queens, Flushing, NY;
4Medicine, SUNY Downstate Medical Center, Brooklyn, NY

Session: 40. Antimicrobial Resistance: Novel Agents and Approaches to Gram
Negative Infections
Thursday, October 9, 2014: 12:30 PM

Background. Plazomicin is a next generation aminoglycoside that is not affected
by most commonly-encountered aminoglycoside modifying enzymes and is currently
being studied in a global Phase 3 trial enrolling patients with bloodstream infections or
nosocomial pneumonia due to carbapenem-resistant Enterobacteriaceae. The activity
of this novel agent was tested against a contemporary collection of Enterobacteriaceae
from New York City.
Methods. Unique patient isolates of Escherichia coli, Klebsiella pneumoniae, and

Enterobacter spp. were gathered from 11 hospital microbiology laboratories from No-
vember 2013 through January 2014. Isolates underwent susceptibility testing by the
agar dilution method according to CLSI guidelines. Cephalosporin-resistant isolates
were screened for the presence of blaKPC.
Results. A total of 2866 isolates of E. coli (two with blaKPC), 944 isolates of

K. pneumoniae (125 with blaKPC), and 216 isolates of Enterobacter spp. (7 with blaKPC)
were collected. Susceptibility results for gentamicin, amikacin, and plazomicin are
shown in the table.
Among the 125 isolates of K. pneumoniae with blaKPC, the MIC50 and MIC90 values

for plazomicin were 0.5 and 1 µg/ml, respectively.

MIC50 MIC90 Range
Percent

susceptible
μg/ml

E. coli (n=2866)
Gentamicin 1 >8 ≤0.25 - >8 85%
Amikacin 2 4 ≤0.5 - >64 99.5%
Plazomicin 1 1 0.12 - 4
K. pneumoniae (n=944)
Gentamicin 0.5 >8 ≤0.25 - >8 78%
Amikacin 2 32 ≤0.5 - >64 88%
Plazomicin 0.5 0.5 0.12 - 32
Enterobacter spp. (n=216)
Gentamicin 0.5 2 ≤0.25 - >8 92%
Amikacin 2 4 ≤0.5 - 64 97%
Plazomicin 0.5 1 0.25 - 4

Conclusion. Plazomicin is an investigational aminoglycoside with broad-
spectrum activity against common Enterobacteriaceae, including multidrug-resistant
strains of K. pneumoniae. Further studies with this agent are warranted.
Disclosures. C. Urban, Pfizer: Speaker’s Bureau, Speaker honorarium;

Cubist: Speaker’s Bureau, Speaker honorariumD. Landman, Tetraphase: Research Contrac-
tor, Research grant; Achaogen: Research Contractor, Research grant J. Quale, Tetraphase:
Research Contractor, Research grant; Achaogen: Research Contractor, Research grant.

250. Ceftazidime-avibactam Activity Tested Against a Large Collection of
Enterobacteriaceae Isolates Collected in United States (USA) Hospitals in
the 2011-2013 Period, Including Organisms Producing KPC- and CTX-M-
variants
Mariana Castanheira, PhD; Ronald N. Jones, MD; Helio S. Sader, MD, PhD; JMI
Laboratories, North Liberty, IA
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Session: 40. Antimicrobial Resistance: Novel Agents and Approaches to Gram
Negative Infections
Thursday, October 9, 2014: 12:30 PM

Background. Increasing rates of multidrug-resistant (MDR) Enterobacteriaceae
(ENT) challenges infection control and antimicrobial stewardship practices. We eval-
uated the activity of ceftazidime-avibactam (CAZ-AVI), a cephalosporin combined
with a serine-β-lactamase (BL) inhibitor displaying activity against ENT, including
those producing contemporary BLs.
Methods. 20,709 ENT isolates collected from 2011 to 2013 in 79 hospitals

located in all nine USA Census regions were susceptibility (S) tested by CLSI
broth microdilution against CAZ-AVI and comparators. CTX-M- and KPC-
encoding genes were identified by a microarray based assay and/or reference PCR/
sequencing.
Results. Overall CAZ-AVI inhibited 99.9% of isolates at ≤4 µg/mL (CLSI CAZ-

S breakpoint) and was only less potent than meropenem (MIC90, 0.25 and ≤0.06
µg/mL, respectively). Among 25 isolates displaying CAZ-AVI MICs at >4 µg/mL,
15 were indole-positive Proteae with MICs of 8-16 µg/mL and 3 K. pneumoniae
(KPN) producing metallo-BLs (CAZ-AVI MIC, >32 µg/mL). Against the most
prevalent bacterial species, CAZ-AVI inhibited all E. coli isolates, 99.9% of KPN
and >99.9% of E. cloacae (ECL) at ≤4 µg/mL. CAZ-AVI MIC50/90 for these species
were 0.06/0.12, 0.12/0.25, 0.12/0.5 µg/mL, respectively (Table) whereas CAZ MIC90

values were 2, 32 and >32 µg/mL, respectively. All but one P. mirabilis were inhib-
ited by CAZ-AVI at ≤0.5 µg/mL. 214 KPC-producers, 497 CTX-M-15-like and 102
CTX-M-14-like strains were identified and CAZ-AVI MIC50/90 values for these
strains were 0.5/2, 0.12/0.5 and 0.12/0.25 µg/mL, respectively. KPC-producers
were very resistant to all comparators with CAZ-AVI, tigecycline (MIC50/90, 0.5/
1 µg/mL) and colistin (MIC50/90, 0.5/2 µg/mL) being the only agents with accept-
able coverage.

Organisms/Group (no. tested)
CAZ-AVI MIC (µg/mL):

50% 90%

All (20,709) 0.12 0.25
E. coli (6,486) 0.06 0.12
K. pneumoniae (4,421) 0.12 0.25
E. cloacae (2,261) 0.12 0.5
P. mirabilis (1,626) ≤0.03 0.06
KPC-producers (214) 0.5 2
CTX-M-15-like-producers (497) 0.12 0.5
CTX-M-14-like-producers (102) 0.12 0.25

Conclusion. CAZ-AVI displayed high activity against contemporary ENT isolates,
including those producing prevalent CTX-M-variants in the USA, and KPC-producers
that are often MDR.
Disclosures. M. Castanheira, Forest: Grant Investigator, Research grant

R. N. Jones, Forest: Grant Investigator, Research grant H. S. Sader, Forest: Grant In-
vestigator, Research grant

251. Characteristics and Outcomes of Complicated Intra-abdominal
Infections Involving Pseudomonas aeruginosa from a Phase 3 Ceftolozane/
Tazobactam Study
Benjamin Miller, PharmD1; Myra Wooley, PharmD1; Ellie Hershberger, PharmD1;
Judith Steenbergen, PhD1; Bhavin Busa, MS1; Guojun Yuan, PhD1; Robert Mensah,
PhD1; Ian Friedland, MD1; John Alverdy, MD, FACS2; 1Cubist Pharmaceuticals,
Lexington, MA; 2University of Chicago, Chicago, IL

Session: 40. Antimicrobial Resistance: Novel Agents and Approaches to Gram
Negative Infections
Thursday, October 9, 2014: 12:30 PM

Background. Ceftolozane/tazobactam (C/T) is a novel antimicrobial with
activity against pathogens causing complicated intra-abdominal infections
(cIAIs), including extended-spectrum β-lactamase (ESBL)–producing Enterobac-
teriaceae and drug-resistant P. aeruginosa. The efficacy and safety of C/T -
+ metronidazole (MTZ) compared with meropenem (MEM) were evaluated in a
randomized, double-blind phase 3 trial in hospitalized patients with cIAI. This
analysis provides information on cIAI involving P. aeruginosa, a pathogen poorly
described in cIAI.
Methods. Hospitalized patients with cIAI were randomized to 4-14 days of intra-

venous (IV) C/T (1.5 g) + MTZ (500 mg) every 8 hours or IV MEM (1 g every 8
hours). Baseline intra-abdominal cultures were obtained. The primary efficacy end-
point was the clinical response at the test-of-cure (TOC) visit 26-30 days after the
start of study therapy.
Results. In the microbiological intent-to-treat (MITT) population (N = 806), P.

aeruginosa was isolated in 72 (8.9%) patients (38 C/T +MTZ, 34 MEM); the incidence
of P. aeruginosa in North America was 18%. P. aeruginosa was more frequently associ-
ated with polymicrobial infection (94% vs 65%). The highest incidence of P. aeruginosa
occurred in patients with infections arising from the colon (14%) or appendix (11%). P.
aeruginosa infections were less likely to be hospital-acquired (2.8% vs 7.1%) but occurred
more commonly in those receiving prior antibiotic therapy (65% vs 57%). C/T and
MEM were highly active in vitro against P. aeruginosa, with a minimum inhibitory con-
centration against 90% of pathogens (MIC90) of 2 µg/mL and 4 µg/mL, respectively.

Clinical cure rates in the microbiologically evaluable patients with P. aeruginosa were
100% (25/25) and 96% (27/28) for C/T +MTZ and MEM, respectively.
Conclusion. In this phase 3 study in hospitalized patients with cIAI, P. aeruginosa

was isolated in 8.9% of MITT patients. Interestingly, P. aeruginosawasmost commonly
isolated in community-acquired infections of the colon and appendix. Prior use of
MTZ and 3rd generation cephalosporins may have predisposed patients to infection
with P. aeruginosa. Overall, patients with P. aeruginosa responded well to therapies
in this study, as demonstrated by the high clinical cure rates.
Disclosures. B. Miller, Cubist Pharmaceuticals: Employee and Shareholder, Salary

M. Wooley, Cubist Pharmaceuticals: Employee, Salary E. Hershberger, Cubist Phar-
maceuticals: Employee, Salary J. Steenbergen, Cubist Pharmaceuticals: Employee and
Shareholder, Salary B. Busa, Cubist Pharmaceuticals: Employee, Salary G. Yuan, Cub-
ist Pharmaceuticals: Employee, Salary R. Mensah, Cubist Pharmaceuticals: Employee
and Shareholder, Salary I. Friedland, Cubist Pharmaceuticals: Employee and Share-
holder, Salary J. Alverdy, Cubist Pharmaceuticals: Consultant, Consulting fee

252. S-649266, a Novel Siderophore Cephalosporin: In vitro activity against
Gram-negative bacteria
Masakatsu Tsuji, PhD; Akinobu Ito, PhD; Rio Nakamura; Yoshionori Yamano, PhD;
Jingoro Shimada, MD, PhD; Shionogi and Co., Ltd., Osaka, Japan

Session: 40. Antimicrobial Resistance: Novel Agents and Approaches to Gram
Negative Infections
Thursday, October 9, 2014: 12:30 PM

Background. S-649266 (’266) is a novel catechol-substituted siderophore cephalo-
sporin for injection discovered by Shionogi and Co., Ltd. In this study, in vitro antibac-
terial activity of ’266 is evaluated against the clinical isolates of Gram-negative bacteria.
Methods. MIC was measured by broth microdilution method according to Clin-

ical and Laboratory Standard Institute except that CAMHB supplemented with 20 µM
of apo-transferrin (apo-T) was used for evaluation of the activity of ’266. In the case of
Acinetobacter baumannii, Iso-Sensitest Broth (ISB) supplemented with 20 µM of apo-
T was used to suppress the trailing effect. Tested isolates were collected frommulti-sites
in North America, Europe and other regions from 2009 to 2011. Approximately 34%
and 23% of tested isolates were resistant to ceftazidime and meropenem respectively.
Results. ’266 showed potent in vitro activity against a broad spectrum of Gram-

negative bacteria. MIC90 of ’266 against 1086 strains of Gram-negative bacteria was
2 µg/mL. MIC90 against Pseudomonas aeruginosa, Stenotrophomonas maltophilia
and most of Enterobacteriaceae were 1 µg/mL or less, and MIC90 against A. baumannii
was 2 µg/mL. These results demonstrated the potent antimicrobial activity of ’266
against a variety of Gram-negative bacteria including strains non-susceptible to cefta-
zidime, meropenem, levofloxacin or ciprofloxacin.

Species N

MIC90 (µg/mL)

S-649266 Ceftazidime Meropenem Levofloxacin Cefepime

Total isolates 1086 2 >32 >16 >8 >32
Pseudomonas

aeruginosa

104 1 >32 >16 >8 32

Klebsiella

pneumoniae

105 0.12 >32 0.12 >8 >32

Escherichia coli 106 1 2 ≤0.06 >8 8
Stenotrophomonas

maltophilia

108 0.5 >32 >16 8 >32

Serratia

marcescens

103 ≤0.06 1 2 2 1

Enterobacter

aerogenes

100 0.5 >32 ≤0.06 0.5 4

Enterobacter

cloacae

103 1 >32 0.12 4 8

Citrobacter freundii 100 0.12 >32 ≤0.06 8 8
Acinetobacter

baumannii

103 2 >32 >16 >8 >32

Conclusion. S-649266 has potent antimicrobial activity against a variety of Gram-
negative bacteria under iron-deficient conditions, suggesting the potential use of ’266
for the treatment of resistant strains.
Disclosures. M. Tsuji, Shionogi and Co., Ltd.: Employee, Salary A. Ito, Shionogi

and Co., Ltd.: Employee, Salary R. Nakamura, Shionogi and Co., Ltd.: Employee, Sal-
ary Y. Yamano, Shionogi and Co., Ltd.: Employee, Salary J. Shimada, Shionogi and
Co., Ltd.: Consultant and Employee, Salary

253. Activity of Eravacycline Against Enterobacteriaceae and Acinetobacter
baumannii from New York City
Marie Abdallah, MD1; Olawole Olafisoye, MD1; Christopher Cortes, MD2; Carl Urban,
PhD3; David Landman, MD4; John Quale, MD4; 1Infectious Diseases, SUNY
Downstate Medical Center, Brooklyn, NY; 2Infectious Diseases, New York Hospital
Queens, Flushing, NY; 3Infectious Disease, New York Hospital Queens, Flushing, NY;
4Medicine, SUNY Downstate Medical Center, Brooklyn, NY

Session: 40. Antimicrobial Resistance: Novel Agents and Approaches to Gram
Negative Infections
Thursday, October 9, 2014: 12:30 PM

Background. Multidrug-resistant Gram-negative bacteria have become estab-
lished in hospitals in New York City. Novel antibiotics are sorely needed to treat in-
fections due to multidrug-resistant strains. Eravacycline is a novel fluorocycline, and is
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not affected by common mechanisms leading to tetracycline resistance. In this study
we examine the activity of eravacycline against Gram-negative pathogens from
New York City, a region plagued by MDR strains.
Methods. From November 2013 through January 2014, single patient bacterial

isolates were gathered from 11 hospitals in Brooklyn and Queens, NY. Isolates
underwent susceptibility testing by dilution techniques according to CLSI methodol-
ogy. Cephalosporin-resistant isolates were also screened by PCR for the presence of
blaKPC.
Results. Among 2866 isolates of E. coli, 87% were susceptible to cephalosporins

and 99.8% to carbapenems; two possessed blaKPC. For 944 Klebsiella pneumoniae,
67% were susceptible to cephalosporins and 86% to carbapenems; 13% possessed
blaKPC. For 216 Enterobacter spp., 75% were susceptible to cephalosporins and 95%
to carbapenems; 3% possessed blaKPC. For 158 Acinetobacter baumannii, 34% were
susceptible to cephalosporins and 31% to carbapenems. The susceptibility results for
tetracycline and eravacycline are listed in the table.
Among 125 isolates of K. pneumoniae with blaKPC, the MIC50 and MIC90 values

for eravacycline were 0.5 and 1.0 µg/ml, respectively. For 96 isolates of A. baumannii
resistant to carbapenems, the MIC50 and MIC90values were 0.5 and 2 µg/ml,
respectively.

MIC50 MIC90 Range
Percent

susceptible
μg/ml

E. coli (n=2866)
Tetracycline 4 >16 ≤0.25 - >16 59%
Eravacycline 0.12 0.5 ≤0.015 - 4
K. pneumoniae (n=944)
Tetracycline 4 >16 1 - >16 68%
Eravacycline 0.25 1 ≤0.06 - 8
Enterobacter spp. (n=216)
Tetracycline 2 16 ≤0.25 - >16 78%
Eravacycline 0.5 1 ≤0.12 - 2
A. baumannii (n=158)
Tetracycline >16 >16 2 - >16% 10%
Tigecycline 2 >2 ≤0.06 ->2 66%
Eravacycline 0.5 1 ≤0.015 - 4

Conclusion. Eravacycline is a novel antibacterial agent with excellent in vitro ac-
tivity against E. coli, K. pneumoniae, Enterobacter spp. and A. baumannii, including
multidrug-resistant isolates.
Disclosures. C. Urban, Pfizer: Speaker’s Bureau, Speaker honorarium;

Cubist: Speaker’s Bureau, Speaker honorarium D. Landman, Tetraphase: Research
Contractor, Research grant; Achaogen: Research Contractor, Research grant
J. Quale, Tetraphase: Research Contractor, Research grant; Achaogen: Research Con-
tractor, Research grant

254. In Vitro Activity of Ceftazidime in Combination with Avibactam vs
1825 Pseudomonas aeruginosa Clinical Isolates Obtained from across
Canada as Part of the CANWARD Study, 2009-2013
Andrew Walkty, MD1,2; Melanie Decorby, MSc3; Heather J. Adam, PhD1,2;
Philippe Lagacé-Wiens, MD2,4; James Karlowsky, PhD2,4; Daryl Hoban, PhD1,2;
George Zhanel, PhD2; 1Microbiology, Diagnostic Services of Manitoba, Health
Sciences Centre, Winnipeg, MB, Canada; 2Medical Microbiology, University of
Manitoba, Winnipeg, MB, Canada; 3Department of Clinical Microbiology, Health
Sciences Centre, Winnipeg, MB, Canada; 4Microbiology, Diagnostic Services of
Manitoba, St. Boniface Hospital, Winnipeg, MB, Canada
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Background. Avibactam is a non-beta lactam beta-lactamase inhibitor, with activ-
ity against molecular class A, class C, and some class D beta-lactamase enzymes. The
purpose of this study was to evaluate the in vitro activity of ceftazidime in combination
with avibactam against a large collection of Pseudomonas aeruginosa clinical isolates
obtained as part of the CANWARD study (2009-2013).
Methods. From January 2009 to December 2013, inclusive, 12 to 15 sentinel hos-

pitals across Canada submitted clinical isolates from patients attending ERs, medical
and surgical wards, hospital clinics, and ICUs (CANWARD). Each center was asked to
submit clinical isolates (consecutive, one per patient/infection site) from blood (100 to
165), respiratory (100), urine (25 to 50), and wound (25 to 50) infections. Susceptibility
testing was performed using broth microdilution as described by CLSI. Doubling con-
centrations of ceftazidime were evaluated in combination with a fixed concentration of
avibactam (4 µg/mL).
Results. 1825 P. aeruginosa clinical isolates were obtained as a part of CANWARD.

The antimicrobial susceptibility profile of these isolates is presented in the table.
Two-hundred and fifty-seven isolates (14% of the total) were multidrug-resistant

(non-susceptible to at least one antimicrobial from 3 or more classes). Ceftazidime-avi-
bactam demonstrated an MIC of ≤8 µg/mL (ceftazidime susceptibility breakpoint) vs
70.4% of MDR isolates. Further, 67.4% of ceftazidime non-susceptible isolates and
79.9% of meropenem non-susceptible isolates had an MIC of ≤8 µg/mL for ceftazi-
dime-avibactam.

Antimicrobial
MIC50

(µg/mL)
MIC90

(µg/mL)
Susceptibility

Breakpoint (µg/mL)
%

Susceptible

Amikacin 4 16 ≤16 93.0
Ceftazidime 4 32 ≤8 82.7
Ceftazidime-
Avibactam

2 8 Not defined No data

Ciprofloxacin 0.25 4 ≤1 76.7
Colistin 1 2 ≤2 94.6
Gentamicin 2 16 ≤4 83.0
Meropenem 0.5 8 ≤2 82.0
Piperacillin-
Tazobactam

4 64 ≤16/4 84.7

Conclusion. The combination of ceftazidime-avibactam demonstrated improved
in vitro activity over ceftazidime alone vs P. aeruginosa clinical isolates obtained
from patients across Canada (4-fold reduction in MIC90). Over two-thirds of MDR
isolates evaluated were inhibited by ≤8 µg/mL of ceftazidime-avibactam.
Disclosures. D. Hoban, Abbot: Research relationship, Research support; Astellas

Pharma Canada: Research relationship, Research support; AstraZeneca: Research rela-
tionship, Research support; Cubist Pharmaceuticals: Research relationship, Research
support; Merck Canada Inc.: Research relationship, Research support; Optimer: Re-
search relationship, Research support; Pfizer: Research relationship, Research support;
Sunovion: Research relationship, Research support; The Medicines Company: Re-
search relationship, Research support; Theravance: Research relationship, Research
support; Triton Pharma: Research relationship, Research support; Trius: Research re-
lationship, Research support G. Zhanel, Abbot: Research relationship, Research sup-
port; Astellas Pharma Canada: Research relationship, Research support; AstraZeneca:
Research relationship, Research support; Cubist Pharmaceuticals: Research relation-
ship, Research support Merck Canada Inc.: Research relationship, Research support;
Optimer: Research relationship, Research support; Pfizer: Research relationship, Re-
search support; Sunovion: Research relationship, Research support; The Medicines
Company: Research relationship, Research support; Theravance: Research relationship,
Research support; Triton Pharma: Research relationship, Research support; Trius: Re-
search relationship, Research support

255. Optimization of a non-canonical anti-infective: interrogation of the
target binding pocket for a small molecule inhibitor of E. coli
polysaccharide capsule expression
Mehreen Arshad, MD1; Patrick Seed, MD, PhD2; 1Pediatric, Duke University Medical
Center, Durham, NC; 2Duke University Medical Center, Durham, NC
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Background. The polysaccharide capsule in E. coli is a major pathogenic factor.
Loss of encapsulation results in complete attenuation in an otherwise lethal systemic
murine infection model. We have previously identified a small molecule inhibitor of
capsule biogenesis (designated DU011) and identified its target as MprA, a transcrip-
tional repressor of multi-drug efflux pumps. Unlike other proposed MprA ligands such
as salicylate and 2,4-dinitrophenol (DNP), DU011 does not alter E. coli antibiotic re-
sistance and has significantly enhanced inhibition of capsule expression. We hypoth-
esized that DU011 interacts uniquely in the MprA binding pocket relative to other
ligands to produce a different phenotype and sought to define critical residues in
the binding pocket to optimize inhibitor design.
Methods. To identify mutations within MprA that confer resistance to DU011, a

plasmid carrying mprA was randomly mutated in DNA repair deficient XL-Red cells.
In a non-mutator strain of E.coli, plasmids were screened for DU011 and DNP resis-
tance by using a capsule dependent phage assay. Individual clones were selected and
the plasmids sequenced.
Results. Mutant MprA clones were identified that conferred shared and specific

resistance to DU011 and DNP. Mutations mapped to the predicted binding pocket
as modeled in silico. Biophysical studies demonstrated altered and abrogated binding
of DU011 and DNP in purified mutant MprA proteins.
Conclusion. DNP and DU011 use different residues for binding to MprA, which

may explain their differential effects on multi-drug efflux pump and capsule regula-
tion. Molecules that target the amino acid residues that are part of the DU011 binding
pocket would be good candidates as therapeutics that would inhibit a major pathogenic
factor in E .coli while maintaining the repression of multi-drug efflux pumps and
thereby eliminating a major mechanism of resistance to such molecules.
Disclosures. All authors: No reported disclosures.

256. S-649266, a Novel Siderophore Cephalosporin: Mechanisms of
enhanced activity and beta-lactamase stability
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Background. Although spread of multi-drug-resistant Gram-negative pathogens
causes serious problems, there are limited therapeutic options because of the lack of
new promising antibacterial agents. S-649266 (’266) is a novel catechol-substituted side-
rophore cephalosporin antibiotic with potent antibacterial activity against Gram-negative
bacteria including drug-resistant pathogens. This study investigated the mechanisms of
enhanced activity and β-lactamase stability of ’266.
Methods. MIC was determined by brothmicrodilution methods by using apo-

transferrin (apo-T) into the medium and treatment of the medium by Chelex resin.
Chelating activity of ’266 and iron was evaluated by Chromeazrol B and uptake of
‘266 was measured by using calcein fluorescence. The kinetic parameters of ’266
against carbapenemases were determined to evaluate the stability.
Results. The in vitro activity of ‘266 increased under free iron deficient conditions

such as apo-T supplemented medium. These culture conditions mimic the condition
in human infection. The evaluation with Chromeazrol B showed the strong chelating
activity of ’266 with ferric iron. The rate of iron uptake by P. aeruginosa cells were en-
hanced by addition of ‘266, suggesting that ’266 had siderophore activity with iron
transported efficiently into P. aeruginosa. The catalytic efficiency (kcat/Km) of ’266
against IMP-1, VIM-2, L1 were 5 × 103, 5 × 103, 2 × 104 M−1 s−1, respectively. These
values were approximately 10 to 1,000 fold lower than those of meropenem, ceftazi-
dime, and cefepime. The relative hydrolysis velocity of ’266 against NDM-1 was
lower than that of meropenem. No or only a slight hydrolysis of ’266 was observed
against KPC-3, P99 and OXA-23, indicating the high stability of ’266 to these β-
lactamases.
Conclusion. The in vitro activity of S-649266 was enhanced under free iron defi-

cient conditions which mimic the condition in human infection. S-649266, acting
through siderophore receptors was transported into P.aeruginosa. S-649266 was
more stable against carbapenemase than other cephalosporins and carbapenems.
These results showed that ’266 is a promising siderophore cephalosporin to treat
multi-drug resistant Gram-negative pathogens.
Disclosures. M. Tsuji, Shionogi and Co., Ltd.: Employee, Salary A. Ito, Shionogi

and Co., Ltd.: Employee, Salary T. Horiyama, Shionogi and Co., Ltd.: Employee, Salary
N. Fukuhara, Shionogi and Co., Ltd.: Employee, Salary R. Nakamura, Shionogi and
Co., Ltd.: Employee, Salary Y. Yamano, Shionogi and Co., Ltd.: Employee, Salary
J. Shimada, Shionogi and Co., Ltd.: Consultant and Employee, Salary Y. Ishii, Toho
Univesity Shool of Medicine: Employee, Salary K. Tateda, Toho Uneiversity School
of Medicine: Employee, Salary

257. In Vitro Activity of Meropenem/RPX7009, a Carbapenem/β-lactamase
Inhibitor Combination Tested Against Contemporary Populations of
Enterobacteriaceae and KPC-producing Strains
Mariana Castanheira, PhD; Paul R. Rhomberg, BS; Amy Watters, MSC; Ronald
N. Jones, MD; JMI Laboratories, North Liberty, IA
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Background. We evaluated the activity of meropenem (MER) ± RPX7009 (RPX),
a serine-β-lactamase inhibitor (BLI) tested against contemporary isolates of Enterobac-
teriaceae (ENT), including KPC-producing isolates.
Methods. 100 ENT clinical isolates collected during 2012-2013 were tested against

MER ± RPX at fixed 4 and 8 µg/mL using CLSI reference broth microdilution meth-
ods. Additionally, 100 KPC-producing ENT were tested.
Results. Against all 200 ENT, MER/RPX displayed MIC50/90 of ≤0.25/1 and

≤0.25/0.5 µg/mL at fixed 4 and 8 µg/mL, respectively when compared to MIC50/90

≤0.25/ > 8 µg/ml for MER alone (Table). Overall, 91.5/95.5% and 96.0/99.0% of
ENT were inhibited at ≤1/ ≤ 4 µg/mL of MER in the presence of 4 or 8 µg/ml of
RPX, respectively. MER/RPX at fixed 4 and 8 µg/mL, inhibited 80.3 and 90.8%, re-
spectively of the K. pneumoniae (n = 76) isolates at ≤1 µg/mL (MER CLSI susceptible
breakpoint), whereas MER inhibited only 21.1% at the same MIC. Only 32.0% of E.
cloacae isolates (n = 25) were inhibited at 1 µg/mL of MER, but 96.0% of these iso-
lates were inhibited by MER/RPX (at the same MIC Value) for 4 and 8 µg/mL. All E.
coli (n = 38), Serratia spp. (n = 12) and indole-positive Proteae (n = 11) isolates were
inhibited by ≤0.25 µg/mL of MER/RPX at fixed 4 or 8 µg/mL. MER/RPX inhibited
83.0 and 91.0% and 92 and 98 % of the KPC-producers at ≤1 and ≤4 µg/mL of MER
for both BLI concentrations, compared to only 3.0% or 24.0% for MER alone,
respectively.
Conclusion. These results demonstrate that MER/RPX is a good candidate for fur-

ther development that could increase the treatment options against serious infections,
including those caused by KPC-producers that are often resistant to most antimicro-
bial agents.

Organism (no.
tested)

Antimicrobial
agenta

Cumulative % inhibited at MIC (µg/mL)b:

≤0.25 0.5 1 2 4 8

ENT (200) MER 50.0 50.5 51.5 54.5 62.0 71.0
MER/RPX 4 87.0 89.0 91.5 94.0 96.0 98.0
MER/RPX 8 89.5 92.5 95.5 98.5 99.0 99.0

K. pneumoniae
(76)

MER 19.7 21.1 21.1 22.4 25.0 36.8

continued.

Organism (no.
tested)

Antimicrobial
agenta

Cumulative % inhibited at MIC (µg/mL)b:

≤0.25 0.5 1 2 4 8

MER/RPX 4 69.7 72.4 73.7 75.0 77.6 85.5
MER/RPX 8 72.4 75.0 80.3 85.5 89.5 94.7

KPC-producers
(100)

MER 0.0 1.0 3.0 9.0 24.0 42.0

MER/RPX 4 74.0 78.0 83.0 88.0 92.0 96.0
MER/RPX 8 79.0 85.0 91.0 97.0 98.0 98.0

a. MER/RPX=meropenem/RPX7009; 4=at fixed 4 µg/mL; 8=at fixed 4 µg/mL

b. MIC90 are bolded

Disclosures. M. Castanheira, Rempex Pharmaceuticals: Grant Investigator, Re-
search grant P. R. Rhomberg, Rempex Pharmaceuticals: Grant Investigator, Research
grant A. Watters, Rempex Pharmaceuticals: Grant Investigator, Research grant
R. N. Jones, Rempex Pharmaceuticals: Grant Investigator, Research grant

258. S-649266 Modeling and Simulation for Prediction of Efficacy and Dose
Optimization
Takayuki Katsube, PhD1; Toru Ishibashi, PhD1; David Tenero, PharmD2;
Toshihiro Wajima, PhD1; 1Shionogi and Co., Ltd., Osaka, Japan; 2Glaxo SmithKline,
King of Prussia, PA
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Background. S-649266 is a novel parenteral siderophore cephalosporin discovered
by Shionogi and Co., Ltd. which exhibits potent efficacy against various gram negative
bacteria including carbapenem resistant strains. The aim of this study is to develop a
pharmacokinetic model which describes time courses of S-649266 concentrations in
plasma and urine and to predict efficacy for optimizing dosage regimens.
Methods. Plasma and urine concentration data of S-649266 following single (100

to 2,000 mg) or multiple (1,000 and 2,000 mg, q8h dosing) intravenous infusions
from a phase 1 study in Japan [54 healthy volunteers (49 Japanese and 5 Caucasian
subjects), 1348 points in plasma, 276 points in urine] were used. The plasma and
urine data were simultaneously fitted to 3-compartment disposition model by non-
linear mixed effect model approach. Probability that time which free drug concentra-
tion in plasma exceeds MIC over dosing interval (fT>MIC) attains 50% (a static effect
in animal models) or 75% (1-log10 reduction in animal models) was calculated by
Monte Carlo simulation using the developed model at certain doses with 1-hr or
3-hr infusion against MIC of 0.25 to 16 µg/mL. Time courses of urine concentrations
were also simulated.

Probability of Target Attainment for 50% or 75% of fT>MIC at 2 g q8h

Results. The developedmodel well described plasma and urine concentration data. The
probability of target attainment (PTA) with 2 g q8h with 1-hr or 3-hr infusion is shown in
Figure 1. For 2 g q8h with either infusion time, the PTAwas > 90% at 8 and 4 µg/mL ofMIC
for 50% and 75% of fT>MIC, respectively. The PTA for either fT>MIC targets at 2 g q8hwith 3-
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hr infusion was higher than that with 1-hr infusion. The predicted 5th percentiles of urine
concentrations over 8 hours were > 100 µg/mL at 2 g with 1-hr infusion.
Conclusion. The simulations for the subjects with normal renal function (conser-

vative condition for S-649266 efficacy) suggested: S-649266 at 2 g q8h would exhibit
efficacy for the target pathogens (i.e., carbapenem resistant Escherichia coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa and Acinetobacter baumannii; MIC90: 0.5, 2, 2
and 8 µg/mL, respectively). A 3-hr infusion would provide higher PTA than that for a
1-hr infusion. 2 g q8h would maintain urine concentrations at the high level.
Disclosures. T. Katsube, Shionogi and Co., Ltd.: Employee, Salary T. Ishibashi,

Shionogi and Co., Ltd.: Employee, Salary D. Tenero, Glaxo SmithKline: Employee,
Salary T. Wajima, Shionogi and Co., Ltd.: Employee, Salary

259. IgG mAbs against Klebsiella pneumoniae K1-CPS as a possible new
therapeutic approach
Elizabeth Diago-Navarro, PhD1; Bettina Fries, MD2; 1Isabel Calatayud-Baselga; Amaia
Ulacia-Hernando; 2Albert Einstein College of Medicine, Bronx, NY
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Background. Klebsiella pneumoniae (Kp) infections with hypervirulent (hvKp)
serotypes are common in Asia and emerging in the US. Although these strains are usu-
ally sensitive to antibiotics they are highly invasive and can cause life-threatening in-
fections including liver abscesses, pneumonia, meningitis and endophtalmitis in
otherwise healthy patients. Also of concern is that ESBL and carbapenem resistance
has already been noted in these strains in Asia. Most of these hvKp strains produce
a hyperviscous capsular polysaccharide (CPS), which type as a K1 (50-80%) or K2
(20%) serotype. The goal was to generate monoclonal antibodies (mAb) against the
K1 CPS that can be used as adjunctive therapy.
Methods. BALB/c mice were immunized with K1 CPS-conjugate to Protective An-

tigen of Bacillus anthracis. Spleen cells of mice with high IgG titers were fused to my-
eloma cells and hybridomes were isolated. Growth, agglutination, human serum
resistance and mouse macrophage and human neutrophils phagocytosis assays were
carried out with mAbs. Animal experiments were performed after intraperitoneal
(i.p.) and intratracheal infections.
Results. CPS-PA conjugate successfully increased the IgG response in immunized

BALB/c mice. Six distinct K1 specific IgG mAbs were isolated. Among them 4C5
(IgG1) and 19A10 (IgG3) were selected for further studies. Both mAbs were able to
bind and agglutinate different clinical K1 strains. Both mAbs reduced Kp viability after
2h of co-incubation with the bacteria. Mabs significantly reduced the K1-Kp resistance to
human serum. Both mAbs where opsonophagocytic 4C5 increased 100-fold phagocytosis
of Kp by J744-macrophage cell line and also significantly increased phagocytosis of Kp by
human neutrophils. 4C5 enhanced survival of mice injected with K1-Kp strains i.p. and
i.t. and also decreased the bacterial cfu in liver, spleen and lung, respectively.
Conclusion. K1-CPS conjugation to PAwas successfully employed to generate IgG

response in mice. Both mAbs showed opsono-phagocytic characteristics and 4C5 also
protected mice from 2 types of K1 infections. These results encourage efforts to devel-
op these mAbs further for therapeutic use in humans, where they could be of great use
especially if drug resistance continues to emerge in these hypervirulent K1 strains.
Disclosures. All authors: No reported disclosures.

260. Ceftolozane/Tazobactam for the Treatment of cUTI and cIAI Caused
by ESBL-producing Enterobacteriaceae
Myra Popejoy, PharmD1; Daniel Cloutier, PharmD1; Jennifer Huntington, PharmD1;
Judith Steenbergen, PhD1; Ellie Hershberger, PharmD1; Obiamiwe Umeh, MD, MSc1;
Benjamin Miller, PharmD1; Keith Kaye, MD, MPH2; 1Cubist Pharmaceuticals,
Lexington, MA; 2Infectious Diseases, Detroit Medical Center/ Wayne State University,
Detroit, MI
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Background. In the USA, extended-spectrum β-lactamases (ESBLs) are implicated
in an estimated 26,000 infections resulting in 1700 deaths annually. Ceftolozane/tazobac-
tam (C/T) is a novel antibacterial active against most ESBL-producing Enterobacteria-
ceae and drug-resistant Pseudomonas aeruginosa. C/T was studied in Phase 3 trials in
patients with complicated intra-abdominal infection (cIAI) and complicated urinary
tract infection (cUTI). Data from these studies were evaluated to describe the character-
istics and outcomes of patients infected with ESBL- producing Enterobacteriaceae.
Methods. All trials were randomized and double-blind. In cUTI, treatment con-

sisted of 7 days of intravenous C/T or levofloxacin, and in cIAI, 4-14 days of C/T plus
metronidazole or meropenem. A baseline culture was obtained in both indications. En-
terobacteriaceae were selected for ESBL characterization based on predefined criteria.
Clinical and microbiological outcomes were determined 7 days post-treatment and 26-
30 days after initiation of treatment in the cUTI and cIAI studies, respectively.
Results. A total of 150 patients (11%) had an ESBL-producing Enterobacteriaceae

(genotypically verified) in the microbiologically evaluable population. Although most
baseline characteristics were similar to the overall population, a greater proportion of
patients with ESBLs were ≥65 years of age (31% vs 21%) or renally impaired (40% vs
31%) as compared with the overall population. Clinical cure rates for patients with
ESBLs were 97% and 85% for the C/T arm and combined comparators, respectively.
Microbiological eradication was achieved in 81% and 61% of patients in the C/T and
comparator arms, respectively. At a breakpoint of 8 mg/L, 90% of ESBL-producing

Enterobacteriaceae were susceptible to C/T; in the cUTI trials approximately 20%
were susceptible to levofloxacin, and in the cIAI trials meropenem resistance was
low (<5%).
Conclusion. Ceftolozane/tazobactam achieved high clinical and microbiological

cure rates in cUTI and cIAI patients with ESBL infections. This was particularly notable,
as patients with ESBLs were more likely to be elderly and/or renally impaired. C/T pro-
vides an empiric treatment option for infections caused by ESBL-producing pathogens.
Disclosures. M. Wooley, Cubist Pharmaceuticals: Employee, Salary D. Cloutier,

Cubist Pharmaceuticals: Employee and Shareholder, Salary J. Huntington, Cubist
Pharmaceuticals: Employee and Shareholder, Salary J. Steenbergen, Cubist Pharma-
ceuticals: Employee and Shareholder, Salary E. Hershberger, Cubist Pharmaceuticals:
Employee, Salary O. Umeh, Cubist Pharmaceuticals: Employee and Shareholder, Sal-
ary B. Miller, Cubist Pharmaceuticals: Employee and Shareholder, Salary K. Kaye,
Cubist Pharmaceuticals: Consultant, Grant Investigator and Speaker’s Bureau, Con-
sulting fee, Grant recipient and Speaker honorarium

261. Comparative in vitro Activity of Sitafloxacin and Other Antibiotics
Against Clinical Isolates of Carbapenem-Resistant Acinetobacter
baumannii and Carbapenem-Resistant Pseudomonas aeruginosa by Disk
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Background. Acinetobacter baumannii (AB) and Pseudomonas aeruginosa (PA)
are among the most important causes of nosocomial infections. The emergence of car-
bapenem-resistant (CRAB and CRPA) strains has posed a major global threat as there
are few remaining treatment options. Sitafloxacin (DU-6859a) is a broad-spectrum flu-
oroquinolone that has been shown to exhibit activity against multidrug-resistant
Gram-negative bacilli.
Methods. During January 2014 – April 2014, 216 clinical isolates of AB and PA

obtained from various sites were tested for the susceptibility to various antibiotics, in-
cluding, the carbapenems, sitafloxacin (SITA), ciprofloxacin (CIPRO), piperacillin/ta-
zobactam (PIP/TAZ), cefoperazone/sulbactam (CEF/SUL), colistin, (COL) and
tigecycline (TIG, tested only for AB isolates). The susceptibility test was performed
by disk diffusion method. The zone diameter interpretive criteria as recommended
in M100-S24 were applied. For agents that had no interpretive criteria by the Clinical
and Laboratory Standards Institute, such as SITA, we had referred to some published
studies for appropriate breakpoints criteria.
Results. A total of 123 clinical isolates of AB were obtained from 96 patients.

Of these, 111 (90.2%) from 86 patients were carbapenem-resistant (CRAB). The
susceptibility rates of CRAB isolates to SITA, CIPRO, PIP/TAZ, CEF/SUL, COL, and
TIG were 58.6%, 0%, 0%, 2.7%, 100%, and 100%, respectively. SITA was significantly
more effective than CEF/SUL (P < 0.001) but significantly less active than COL and
TIG (P < 0.001) against CRAB. For clinical isolates of PA, a total of 93 were obtained
from 81 patients. Of these, 41 (44.1%) from 32 patients were carbapenem-resistant
(CRPA). The susceptibility rates of CRPA isolates to SITA, CIPRO, PIP/TAZ, CEF/
SUL, and COL were 17.1%, 12.2%, 12.2%, 9.8%, and 100%, respectively. SITA was sig-
nificantly less active than COL against CRPA (P < 0.001). SITAwas not statistically more
active than CIPRO, PIP/TAZ, and CEF/SUL against CRPA (P = 0.53, P= 0.53, and
P = 0.33, respectively). Lastly, the susceptibility rate to SITA was significantly higher
among CRAB than CRPA isolates (58.6% vs 17.1%, P < 0.001).
Conclusion. SITA may be considered as an alternative empirical treatment for in-

fections caused by CRAB when COL and TIG are not tolerated. However, SITA may be
less reliable for the empirical treatment of CRPA.
Disclosures. All authors: No reported disclosures.

262. Effect of NSAID/Corticosteroid Use on the Efficacy of Tedizolid in
Acute Bacterial Skin and Skin Structure Infections: Pooled Data From the
Phase 3 ESTABLISH-1 and ESTABLISH-2 Studies
Taylor Sandison1; Carisa De Anda1; Anita Das2; Philippe Prokocimer1; 1Cubist, San
Diego, CA; 2InClin, San Mateo, CA

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM

Background. Tedizolid (TZD) is a novel oxazolidinone with potent activity against
a wide range of Gram-positive pathogens, including MRSA, and with a favorable safety
profile. In two Phase 3 trials, ESTABLISH-1 and ESTABLISH-2, TZD (200 mg
once daily for 6 days) demonstrated noninferiority to linezolid (LZD) (600 mg
twice daily for 10 days) in patients with acute bacterial skin and skin structure infections
(ABSSSI). Use of non-steroidal anti-inflammatory drugs (NSAID) and/or corticosteroids
(CS) is common in patients with ABSSSI. Due to their anti-inflammatory properties, it
is possible that concomitant use of these agents may reduce lesion size and confound
the primary outcome of ≥20% reduction in lesion size at the 48–72 hour visit. This
subgroup analysis of pooled data from ESTABLISH-1 and -2 examined the effect of con-
comitant NSAID/CS use on early clinical response in patients with ABSSSI receiving
TZD or LZD.
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Methods. Patients with ABSSSI (lesion surface area ≥75 cm2 and ≥1 regional or
systemic sign of infection) received TZD 200 mg qd for 6 days or LZD 600 mg bid for
10 days. The use of NSAIDS/CS was documented for each patient and the primary
outcome for both therapies at the 48-72 h visit was measured with/without NSAID/
CS use.
Results. A total of 1333 patients were randomly assigned to TZD or LZD. Patients

were mostly male (63.1%); average age of 44 years. The most common ABSSSI was
cellulitis (45.3% and 45.9% in TZD and LZD treatment groups, respectively), followed
by major cutaneous abscess (25.3% and 24.8%), and wound infections (29.4% and
29.3%). Overall, 44 of 664 patients (6.6%) in the TZD treatment group and 63 of
669 patients (9.4%) in the LZD group received NSAID or oral CS during the first 72
hours of treatment. Among patients receiving NSAID/CS, early clinical response rates
at the 48-72 h visit were similar between TZD and LZD groups (70.5% vs 69.8%), but
lower overall than compared with patients not receiving NSAID/CS (82.4% with TZD
vs 80.4% with LZD).
Conclusion. Early clinical response rates were similar in patients treated with ei-

ther TZD or LZD for ABSSSI in the ESTABLISH-1 and -2 trials, regardless of NSAID/
CS use. This finding suggests there is an absence of bias with anti-inflammatory use in
assessing early clinical response rates in ABSSSI clinical trials.
Disclosures. T. Sandison, Cubist: Employee, Salary C. De Anda, Cubist: Employ-

ee and Shareholder, Salary A. Das, Cubist: Consultant, Consulting fee; Cempra: Con-
sultant, Consulting fee; Cerexa: Consultant, Consulting fee; Nabriva: Consultant,
Consulting fee; Paratek: Consultant, Consulting fee; Trius: Consultant, Consulting
fee; Achaogen: Consultant, Consulting fee; Durata: Consultant, Consulting fee
P. Prokocimer, Cubist: Employee and Shareholder, Salary

263. Gastrointestinal Safety Profile of Tedizolid: Pooled Results from Two
Phase 3 Trials in Acute Bacterial Skin and Skin Structure Infections
Edward Fang; Carisa De Anda; Sonia Minassian; Shawn Flanagan;
Philippe Prokocimer; Cubist San Diego, CA

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM

Background. Tedizolid (TZD) is a novel oxazolidinone antibacterial with potent
activity against a wide range of Gram-positive pathogens, including methicillin-resis-
tant Staphylococcus aureus (MRSA), and it has a favorable safety profile. Two Phase 3
clinical trials demonstrated the noninferiority of 6 days of TZD 200 mg once daily
compared with 10 days of linezolid (LZD) 600 mg twice daily for treatment of acute
bacterial skin and skin structure infections.
Methods. Pooled data from 1324 patients (TZD, N = 662; LZD, N = 662) were

used to compare the gastrointestinal (GI) adverse event (AE) profiles of TZD and LZD.
Results. GI disorders were the most common AEs and were reported less frequent-

ly in the TZD (16.0%) than the LZD group (23.0%); the most common AEs within this
system organ class were nausea, diarrhea, and vomiting (Figure 1). The first episodes of
these GI AEs occurred primarily within the first 6 days of treatment. The lower inci-
dence of GI AEs in the TZD group was noted during this early period, when both
groups were receiving active drug (Table 1). Discontinuation of study drug due to
GI AEs was reported for 3 patients receiving TZD (abdominal discomfort, diarrhea,
and vomiting, in 1 patient each) and for 6 receiving LZD (vomiting and nausea in 3
patients each).

Incidence of gastrointestinal adverse events

Onset of First Episode of Gastrointestinal Adverse Events

AE
Time of
Onset

TZD 200 mg once daily
for 6 days (N=662) n (%)

LZD 600 mg twice daily
for 10 days (N=662) n (%)

GI disorders
overall

0-6 days 86 (13.0) 125 (18.9)

7-10 days 10 (1.5) 19 (2.9)
>10 days 10 (1.5) 8 (1.2)

Diarrhea 0-6 days 19 (2.9) 27 (4.1)
7-10 days 5 (0.8) 7 (1.1)
>10 days 2 (0.3) 1 (0.2)

Nausea 0-6 days 47 (7.1) 70 (10.6)
7-10 days 3 (0.5) 8 (1.2)
>10 days 4 (0.6) 3 (0.5)

Vomiting 0-6 days 13 (2.0) 31 (4.7)
7-10 days 3 (0.5) 2 (0.3)
>10 days 3 (0.5) 4 (0.6)

Conclusion. Treatment with TZD 200 mg once daily for 6 days was associated
with an improved GI AE profile compared with LZD 600 mg twice daily for 10
days. Most of the GI AEs occurred during the first 6 days of the study period while
patients in both treatment arms were exposed to active study drug, suggesting that
the difference in GI AEs may reflect a pharmacologic difference between TZD and
LZD rather than a difference in duration of exposure.
Disclosures. E. Fang, Trius/Cubist: Employee, Salary C. De Anda, Cubist: Em-

ployee and Shareholder, Salary S. Minassian, Cubist: Consultant, Consulting fee
S. Flanagan, Cubist: Employee and Shareholder, Salary P. Prokocimer, Cubist: Em-
ployee and Shareholder, Salary

264. Results of the Surveillance of Tedizolid Activity and Resistance (STAR)
Program: In Vitro Susceptibility of Gram-Positive Clinical Isolates
Collected in 2013 From the United States
Paul Bien; Philippe Prokocimer; Cubist, San Diego, CA

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM

Background. Tedizolid is a novel oxazolidinone antibacterial with potent activity
against a wide range of Gram-positive pathogens, including methicillin-resistant
Staphylococcus aureus (MRSA), a key pathogen associated with acute bacterial skin
and skin structure infections (ABSSSI). As part of the Surveillance of Tedizolid Activ-
ity and Resistance (STAR) Program, the in vitro activity of tedizolid was analyzed
against a variety of clinically relevant Gram-positive pathogens isolated from clinical
sources in 2013.
Methods. Nonduplicate, nonconsecutive, single-patient clinical isolates of key

Gram-positive pathogens (N = 1473) were collected from 36 clinical centers in the Unit-
ed States in 2013. Isolates underwent susceptibility testing against tedizolid in accordance
with CLSI M7 and M100 guidelines at a central laboratory (Eurofins, Chantilly, VA).
Results. Tedizolid MIC values were determined for S. aureus (n = 1088), CoNS

(n = 110), and enterococci (n = 275) from various infection/lesion sites. Tedizolid
was active against all of these pathogen groups, with MIC90 values of 0.5 µg/mL for
MRSA and MSSA; 0.25 µg/mL for CoNS; and 0.5 µg/mL for enterococci.

Pathogen Isolates (n)
Tedizolid MIC (µg/mL)

Range Mode MIC50 MIC90

All S. aureus 1088 ≤0.03-1.0 0.25 0.25 0.5
MRSA 499 ≤0.03-1.0 0.25 0.25 0.5
MSSA 589 ≤0.03-1.0 0.25 0.25 0.5
CoNS 110 ≤0.03-0.5 0.12 0.12 0.25
Enterococcus spp 275 0.06-2.0 0.25 0.25 0.5

MIC50 = 50% minimum inhibitory concentration; MIC90 = 90% minimum
inhibitory concentration

Conclusion. Based on MIC90 values, tedizolid retains potent activity against
Gram-positive pathogens implicated in ABSSSI, including MRSA. The results obtained
in this analysis are consistent with the findings obtained in tedizolid surveillance stud-
ies conducted in prior years. The serious public health problem of antibacterial resis-
tance warrants continued surveillance of tedizolid activity.
Disclosures. P. Bien, Cubist: Employee, Salary P. Prokocimer, Cubist: Employee

and Shareholder, Salary

265. Hepatic Safety in Acute Bacterial Skin and Skin Structure Infection
(ABSSSI) Patients Receiving Tedizolid (TZD) vs Linezolid (LZD)
Catherine Hardalo; Edward Fang; Carisa De Anda; Sonia Minassian;
Philippe Prokocimer; Cubist, San Diego, CA

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM
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Background. TZD is a novel oxazolidinone with potent antibacterial activity
against a wide range of Gram-positive pathogens. In two randomized, double-blind,
Phase (Ph) 3 noninferiority trials, ESTABLISH-1 and -2, TZD 200 mg qd for 6 days
was noninferior to LZD 600 mg bid in treating ABSSSI. This analysis was conducted to
identify any evidence of Drug-Induced Serious Hepatotoxicity (DISH) in a large TZD
clinical trial database (Ph 2 and 3) and to assess the effect of TZD in Ph 3 ABSSSI
patients (pts) with normal hepatic function, hepatic impairment (HI), or hepatic dis-
ease (HD), as measured by incidence of TEAE, TEAE leading to drug discontinuation
(D/C), and SAE.
Methods. Hy’s Law (HL) defines DISH as unexplained serum alanine aminotrans-

ferase (ALT) or aspartate aminotransferase (AST) >3x upper limit of normal (ULN) +
total bilirubin (TBL) >2x ULN without alkaline phosphatase elevation; Temple’s cor-
ollary (TC) defines it as ALT elevation >3x ULN without TBL elevation. Pts from Ph 2
and 3 trials who received ≥1 TZD or LZD dose with ≥1 on-treatment ALT/TBL value
were included. A scatterplot of maximum ALT/AST divided by ULN (/ULN) vs max
TBL/ULN was generated on a log10 scale (figure). Safety assessments were performed
as described above.
Results. The DISH population comprised 1024 TZD- and 621 LZD-treated pts

who had ALT and TBL values. No TZD pts but 1 LZD patient met HL criteria after
the first dose. Thirty-six TZD (3.5%) and 26 LZD (4.1%) pts met TC criteria. TZD pts
had no evidence of DISH following medical review. The incidence of TEAE, TEAE
leading to D/C, and SAE were similar in both arms in Ph 3 trials (Table).

Drug-Induced Serious Hepatotoxicity

Incidence of TEAE, TEAE leading to drug discontinuation (D/C), and serious AE (SAE)

Pts
TZD (N = 662) LZD (N = 662)

n % n %

Normal n = 474 N = 443
≥1 TEAE 202 42.6 183 41.3
TEAE → D/C 1 0.2 3 0.7
≥1 SAE 9 1.9 7 1.6
HI n = 14 n = 12
≥1 TEAE 3 21.4 5 41.7
TEAE → D/C 0 0 0 0
≥1 SAE 1 7.1 2 16.7
HD n = 175 n = 209
≥1 TEAE 78 44.6 98 46.9
TEAE → D/C 2 1.1 3 1.4
≥1 SAE 2 1.1 4 1.9

HI: Child-Pugh score ≥7; HD: Baseline ALT/AST >2× ULN or hepatitis C
seropositivity.

Conclusion. There was no DISH signal in a safety database from Ph 2 and Ph 3
clinical trials in ABSSSI. TEAE profiles were similar for Ph 3 TZD- and LZD-treated
patients with HI/HD, and those with normal hepatic function, suggesting no worsen-
ing of hepatic function.
Disclosures. C. Hardalo, Cubist: Consultant, Consulting fee E. Fang, Trius/Cub-

ist: Employee, Salary C. De Anda, Cubist: Employee and Shareholder, Salary
S. Minassian, Cubist: Consultant, Consulting fee P. Prokocimer, Cubist: Employee
and Shareholder, Salary

266. Dalbavancin vs Vancomycin for the treatment of acute bacterial skin
and skin structure infections (ABSSSI): a subanalysis from the DISCOVER
studies
Sailaja Puttagunta, MD1; Helen Boucher, MD, FIDSA2; George Talbot, MD3;
Mark Wilcox, MD4; Michael Dunne, MD1; 1Durata Therapeutics, Branford, CT; 2Tufts
New England Medical Center, Boston, MA; 3Talbot Advisors LLC, Anna Maria, FL;
4Microbiology, Leeds Teaching Hospitals and University of Leeds, Leeds, United
Kingdom

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM

Background. To compare efficacy and safety outcomes for patients enrolled
in 2 prospective phase 3 ABSSSI clinical trials of dalbavancin (DAL) who
received study drug only IV, with no switch to oral therapy, for a total duration of
10-14 days.
Methods. Both trials were double-blind, double dummy, randomized trials in

which patients with ABSSSI were randomized to receive DAL 1g IV on Day 1 and
500 mg IV on Day 8 or Vancomycin (VAN) 1g (or 15mg/kg) IV every 12 hours
(q12h) for at least 3 days with an option to switch to oral linezolid (L) 600 mg q12h
to complete 10-14 days of therapy. In a pooled analysis, we identified patients who re-
ceived ≥10 days of IV VAN/placebo study drug without being switched to oral therapy
(oral placebo for patients in the DAL group and oral L in the VAN/L group). Efficacy
and safety outcomes for this subset of patients were evaluated.
Results. 61/652 (9.4%) patients randomized to DAL completed ≥10 days of IV

placebo compared to 54/651 (8.3%) of patients randomized to VAN/L who received
≥10 days of IV VAN.

Table 1: Clinical Success at EOT in patients who did not switch to oral therapy

Clinical Success at EOT DAL n/N (%) VAN n/N (%)

CE Population 39/56 (69.6) 34/49 (69.4)
ITT Population 42/61 (68.9) 36/54 (66.7)

Table 2: Summary of total adverse events

Number of Patients Who Experienced
at Least One of DAL N=61 n (%) VAN N= 54 n (%)

Treatment-Emergent adverse event
(TEAE)

18 (29.5) 25 (46.3)

Drug-Related TEAE 3 (4.9) 3 (5.6)
TE-Serious AE (TE-SAE) 1 (1.6) 7 (13.0)
Drug-Related TE-SAE 0 0
TE-SAE Leading to Death 0 1 (1.9)
TEAE Leading to Premature
Discontinuation of Study Drug

1 (1.6) 0

TE-SAE Leading to Premature Study
Drug Discontinuation

0 0

Table 3: Nephrotoxicity* on therapy

DAL n/N(%) VAN n/N(%) P-Value

ITT Population 21 / 637 (3.3) 31 / 638 (4.9) 0.16
DAL vs IV VAN only 21/637 (3.3) 5/54 (9.3) 0.06
Patients who received IV treatment
(DAL + IV placebo or VAN) only

1 / 58 (1.7) 5 / 54 (9.3) 0.21

*nephrotoxicity defined as a 50% increase from baseline serum creatinine or
an absolute increase in serum creatinine of 0.5 mg/dL

Conclusion. Patients with ABSSSI treated with DAL had similar clinical success
rates at EOT compared to those treated with IV VAN alone. Compared to patients re-
ceiving DAL, patients who received IV VAN for ≥10 days had a tendency towards
more TEAEs and more nephrotoxicity.
Disclosures. S. Puttagunta, Durata Therapeutics: Employee and Shareholder, Sal-

ary G. Talbot, Durata Therapeutics: Consultant, Scientific Advisor and Shareholder,
Consulting fee M. Wilcox, Durata Therapeutics: Scientific Advisor, Consulting fee
M. Dunne, Durata Therapeutics: Employee and Shareholder, Salary

267. Dalbavancin for the treatment of Streptococcal Skin Infections
Sailaja Puttagunta, MD; Michael Dunne, MD; Durata Therapeutics, Branford, CT

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM

Background. Streptococci are a known cause of complicated skin and soft tissue
infections (cSSTI). Dalbavancin, a lipoglycopeptide antibiotic has been studied in 3
global phase 3 randomized, double-blind, controlled trials for the treatment of acute
bacterial skin and skin structure infections (ABSSSI) and cSSTI. The objective of this
analysis is to evaluate outcomes for patients with streptococcal skin infections enrolled
in the 3 global trials.
Methods. Patients enrolled in the 3 phase 3 ABSSSI/cSSTI trials with baseline cul-

tures positive for streptococcal species were identified. In these trials, dalbavancin, 1 g
IV on day 1 followed by 500mg IV on day 8 was compared to either IV vancomycin or
IV linezolid with an option to switch to oral linezolid. The MIC distribution of strep-
tococcal isolates and clinical outcomes for patients with streptococcal skin infections
were determined.
Results. The in vitro MIC90 to dalbavancin for each strain of streptococci was

≤0.06 mcg/mL.
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Table 1: Distribution of streptococci in 3 phase 3 ABSSSI/cSSTI trials

DUR001-301/302 + VER001-9

Dalbavancin Comparators
n % n %

Baseline Isolates N=695 N=521
S. pyogenes 50 7.2 46 8.8
S. agalactiae 24 3.5 22 4.2
Streptococcus viridans
group

17 2.4 10 1.9

S. dysgalactiae 8 1.2 2 0.4
Streptococcus Group C 5 0.7 5 1.0
Streptococcus Group G 10 1.4 7 1.3
Streptococcus anginosus
Group

22 3.2 25 4.8

S. anginosus 6 0.9 4 0.8
S. constellatus 15 2.2 16 3.1
S. intermedius 6 0.9 7 1.3
Streptococcus
pneumoniae

1 0.1 0 0.0

Other streptococci* 2 0.3 5 1.0

*includes S. bovis, S. gordonii, S. mitis, S. mutans, S. salivarius and other
streptococcal species

Table 2: Clinical Success* at EOT by Key Target Pathogen

Baseline Pathogen Dalbavancin n/N (%) Comparator n/N (%)

S. pyogenes 43/45 (95.6) 37/39 (94.9)
S. agalactiae 19/21 (90.5) 12/14 (85.7)
S. dysgalactiae 8/8 (100) 2/2 (100)
S. anginosus 6/6 (100) 3/3 (100)
S. constellatus 11/11 (100) 14/14 (100)
S. intermedius 4/4 (100) 5/5 (100)

*assessed by investigators; EOT = end of treatment

Conclusion. Data from the clinical trial program confirm the in vitro activity of
dalbavancin against strains of streptococci. Patients with streptococcal skin infections
treated with dalbavancin had similar clinical success rates at EOT as those treated with
the comparator regimens.
Disclosures. S. Puttagunta, Durata Therapeutics: Employee and Shareholder, Sal-

ary M. Dunne, Durata Therapeutics: Employee and Shareholder, Salary

268. Clinical Response of Tedizolid vs Linezolid in Acute Bacterial Skin and
Skin Structure Infections by Severity Measure: Pooled Analysis of 2 Phase 3
Double-Blind Trials
Taylor Sandison1; Carisa De Anda1; Edward Fang1; Anita Das2; Philippe Prokocimer1;
1Cubist, San Diego, CA; 2InClin, San Mateo, CA

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM

Background. There is no consensus on defining disease severity in acute bacterial
skin and skin structure infections (ABSSSI) trials. In two ABSSSI, noninferiority Phase
3 trials (ESTABLISH-1 and ESTABLISH-2), 6 days of tedizolid, a novel oxazolidinone
antibacterial, demonstrated noninferior efficacy to 10 days of linezolid. In this prespec-
ified subgroup analysis, the effect of different measures of disease severity at baseline
(lesion size, fever, increased white blood cell count, System Inflammatory Response
Syndrome [SIRS], lymphadenopathy, and presence of immature neutrophils
[bands]) on clinical response was investigated.
Methods. Eligible patients were randomized 1:1 to receive 200 mg tedizolid once

daily for 6 days or 600 mg linezolid twice daily for 10 days. ESTABLISH-1 patients
received oral therapy, while ESTABLISH-2 patients received IV therapy with an op-
tional switch to oral. The primary endpoint was early clinical response (≥20% reduc-
tion in lesion area compared to baseline at 48‐72 h after start of study drug).
Investigator-assessed clinical response at the posttherapy evaluation (PTE; 7-14 days
posttherapy) was a key secondary endpoint. Response rates to therapy were compared
between tedizolid and linezolid with and without the presence of specified measures of
disease severity at screening.
Results. Among the 1333 patients in the pooled intent-to-treat population, there

was no difference in the specified measures of disease severity between patients ran-
domized to tedizolid (n = 664) and linezolid (n = 669). Early clinical response rates
were similar between the tedizolid and linezolid treatment groups across all evaluated
severity subgroups (Figure 1). Similar response rates between the two antibacterials
were also maintained for investigator-assessed clinical response at PTE across all eval-
uated measures of severity.

Early Clinical Response by Severity Measures

Conclusion. In the pooled data for these two phase 3 trials for ABSSSI, 6 days of
TZD was consistently non-inferior to 10 days of LZD, regardless of the measure of dis-
ease severity used.
Disclosures. T. Sandison, Cubist: Employee, Salary C. De Anda, Cubist: Employ-

ee and Shareholder, Salary E. Fang, Trius/Cubist: Employee, Salary A. Das, Cubist:
Consultant, Consulting fee; Cempra: Consultant, Consulting fee; Cerexa: Consultant,
Consulting fee; Nabriva: Consultant, Consulting fee; Paratek: Consultant, Consulting
fee; Trius: Consultant, Consulting fee; Achaogen: Consultant, Consulting fee; Durata:
Consultant, Consulting fee P. Prokocimer, Cubist: Employee and Shareholder, Salary

269. Comparison of the Hematologic Safety of Tedizolid and Linezolid:
Pooled Results from Two Phase 3 Trials in Acute Bacterial Skin and Skin
Structure Infections
Edward Fang; Carisa De Anda; Sonia Minassian; Shawn Flanagan;
Philippe Prokocimer; Cubist, San Diego, CA

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM

Background. Tedizolid (TZD) is a novel oxazolidinone antibacterial with a favor-
able tolerability profile and potent activity against a wide range of Gram-positive path-
ogens, including resistant strains such as methicillin-resistant Staphylococcus aureus
(MRSA) and vancomycin-resistant enterococci. In two randomized, double-blind,
Phase 3 trials in patients with acute bacterial skin and skin structure infections (ABSS-
SI), 6 days of TZD 200 mg once daily was noninferior to 10 days of linezolid (LZD)
600 mg twice daily. Oxazolidinones are known to inhibit mitochondrial protein syn-
thesis, which may have an effect on hematologic parameters. Differences in pharma-
cokinetics and dosing characteristics between LZD and TZD may lead to a reduced
potential for mitochondrial toxicity with TZD.
Methods. We compared the hematologic profiles of TZD and LZD using pooled

data from the 2 trials (safety population, N = 1324). The incidence of abnormal values
(<lower limit of normal [LLN]) and substantially abnormal (SA) values (for absolute
neutrophil count [ANC]: <50% LLN if normal value at baseline or <50% of LLN and
<50% of baseline if abnormal value at baseline; for platelets and hemoglobin: <75%
LLN if normal value at baseline or <50% of LLN and <75% of baseline if abnormal
value at baseline) were determined on study days 7-9, 11-13, on day of last active
dose, and for the entire treatment period.

Incidence of platelet counts (A) and ANC (B) less than the lower limit of normal with TZD or LZD
in two Phase 3 studies in ABSSSI

Results. At all time points, the incidence of platelet counts <LLN was lower in the
TZD group (3%-6%) than in the linezolid group (6%-11%), and over the entire treatment
period was 6% vs 13% (Figure 1). SA platelet counts ranged from 0.8% to 1.2%with TZD
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and from 0.8% to 1.9% with LZD. Incidence of ANC <LLN was lower with TZD (<2%)
than with LZD (<4%) at each time point, with rates of 1.9% and 4.7%, respectively, over
the entire treatment period. SA ANC were reported in <1% in both groups at all time
points. Hemoglobin changes were similar in the TZD and LZD groups.
Conclusion. Although the clinical relevance is not known, this pooled data anal-

ysis suggests that TZD 200 mg daily for 6 days may have a lower potential for adverse
hematologic outcomes vs LZD 600 mg twice daily for 10 days when treating patients
with ABSSSI.
Disclosures. E. Fang, Trius/Cubist: Employee, Salary C. De Anda, Cubist: Em-

ployee and Shareholder, Salary S. Minassian, Cubist: Consultant, Consulting fee
S. Flanagan, Cubist: Employee and Shareholder, Salary P. Prokocimer, Cubist: Em-
ployee and Shareholder, Salary

270. SYN-004, a Class A Beta-Lactamase Therapy for the Prevention of
Antibiotic-Induced Disruption of Intestinal Microflora
Michael Kaleko, MD, PhD; Andrew Bristol, PhD; Sheila Connelly, PhD; Pertti Koski,
PhD; Synthetic Biologics, Inc., Rockville, MD

Session: 41. Antimicrobial Resistance: Novel Agents and Approaches to Gram-Positive
Infections
Thursday, October 9, 2014: 12:30 PM

Background. ß-lactam antibiotics that are excreted into the intestine can damage
the microflora, which can lead to serious infections such as Clostridium difficile (C.
diff ). SYN-004 is a potent ß-lactamase formulated for oral use with intravenous (IV)
antibiotics to degrade antibiotics in the intestine.
Methods. SYN-004, formerly called P3A, was developed and evaluated by Ipsat

Therapies, Helsinki, Finland. SYN-004 was engineered from the Bacillus licheniformis
PenP enzyme to expand the hydrolysis of ß-lactams to cephalosporins, including cef-
triaxone (cfx), while maintaining its anti-penicillin activity. The use of cfx is a major
risk factor for the development of C. diff. Antibiotic hydrolysis was assessed in vitro. In
vivo, SYN-004 activity was evaluated in the intestinal tract of jejunal-fistulated dogs
(n = 6) following administration of oral SYN-004 (0.44 mg/kg) and IV cfx (30 mg/kg).
Results. In vitro antibiotic hydrolysis assays demonstrated that, compared to PenP,

SYN-004 displayed improved degradation of cephalosporins: cfx, cefotaxime, cefazo-
lin, cefoperazone, and cefuroxime. Activities against ampicillin and piperacillin were
unchanged. Dog studies revealed that cfx was excreted at high levels into the intestine
following IV delivery (mean Cmaxof 1500 µg/g of jejunal chyme), and a second cfx peak
(mean 167 µg/g) was observed six hours later, after an additional feeding. Following
delivery of SYN-004 ten minutes prior to IV cfx, the cfx concentration stayed low
(<5 µg/g chyme) for five hours in 4/6 dogs. The other two dogs did not eat prior to
dosing and showed higher cfx concentrations at the early timepoints, presumably
due to delayed gastric emptying. The second peak in cfx levels was not detected in
any SYN-004-treated animal demonstrating that SYN-004 was present, remained func-
tional, and hydrolyzed the cfx in the intestines of all treated dogs.
Conclusion. SYN-004 is a potent ß-lactamase specifically engineered to hydrolyze

an expanded range of antibiotics including the cephalosporins. Oral delivery of
SYN-004 resulted in efficient degradation of intestinal ceftriaxone in dogs. Therefore,
SYN-004 is a promising candidate to protect the intestinal microflora to prevent anti-
biotic-associated adventitious infections such as C. diff.
Disclosures. M. Kaleko, Synthetic Biologics, Inc.: Employee, Salary and Stock options

A. Bristol, Synthetic Biologics: Employee and Shareholder, Salary S. Connelly, Synthetic
Biologics: Employee, Salary P. Koski, Synthetic Biologics, Inc.: Consultant, Consulting fee

271. Detection, evolution and outcome of the first case of Vancomycin
Resistant Staphylococcus aureus (VRSA) infection in Europe
Jose Melo-Cristino, MD, PhD1; Mario Ramirez, PhD1; Ana Friaes, PhD2;
Cristina Resina, MD3; Viviana Manuel, MD3; Luis Lito, MD3; 1Instituto De
Microbiologia, Faculdade De Medicina Lisboa, Lisbon, Portugal; 2Instituto de
Microbiologia, Faculdade de Medicina, Universidade de Lisboa, Lisboa, Portugal;
3Centro Hospitalar Lisboa Norte, Lisboa, Portugal

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. In Portugal, in May 2013 a VRSA strain (MRSA with vancomycin
MIC = 1024 mg/l) was isolated from pus of a toe amputation wound of a 74 year-old female
patient with chronic renal failure requiring haemodialysis, diabetes mellitus and peripheral
vascular disease. The patient was under treatment with vancomycin for a methicillin-resis-
tant Staphylococcus aureus (MRSA) local infection. Vancomycin-resistant Enterococcus fae-
calis (VRE) and Pseudomonas aeruginosa were also isolated from the wound.
Methods. Antibiotic therapy with daptomycin, rifampicin and amikacin was ad-

ministered for 6 weeks. Control precautions were reinforced. The strain was character-
ized and an epidemiological survey to monitor its possible dissemination was carried
out. All isolates were characterized by multilocus sequence typing (MLST), spa typing,
and pulsed-field gel electrophoresis (PFGE) profiling, and the structure of the SCCmec
element of all MRSA isolates was determined.
Results. The VRSA strain was no longer found in the wound after 3 weeks, and the

VRE strain after 5 weeks. Nasal swabs from 53 close contacts (2 household members
(HHM), 47 healthcare workers (HCW), 4 patients) did not reveal VRSA. Methicillin sus-
ceptible Staphylococcus aureus (MSSA) were recovered from 14 HCW, and 5 MRSA iso-
lates were recovered from 3 HCW, 1 HHM and 1 patient. S. aureus isolates presented
high genetic diversity, most of them belonging to clones previously identified in Portugal.
In countries with increase in CC5-associated clones and high prevalence ofMRSA and

VRE, such as Portugal, VRSA may arise more frequently in the near future.

Conclusion. The VRSA strain harboured vanA, was ST105-II and belonged to
CC5, as in 12 of the 13 cases detected in the USA. vanA-positive VRE may have
been the donor of the vanA into a MRSA during co-infection and therapy with van-
comycin. Transmission of the strain to contacts was not detected.
Disclosures. J. Melo-Cristino, Pfizer: Consultant, Grant Investigator and Speak-

er’s Bureau, Consulting fee, Research grant and Speaker honorarium; Gilead: Speaker’s
Bureau, Speaker honorarium M. Ramirez, Pfizer: Speaker’s Bureau, Speaker honorar-
ium; GlaxoSmithKline: Consultant, Consulting fee

272. Characteristics of USA500/Iberian Methicillin-Resistant
Staphylococcus aureus (MRSA) Invasive Disease
Andre G. Melendez, MD1; Sarah W. Satola, PhD1,2; Emily K. Crispell, BS1,2; Monica
M. Farley, MD1,2; 1Emory University School of Medicine, Atlanta, GA; 2Georgia
Emerging Infections Program, Atlanta Veterans Affairs Medical Center, Decatur, GA

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Describe the clinical and epidemiologic characteristics of invasive
USA500/Iberian MRSA infections and compare to USA300 and USA100 invasive disease.
Methods. Population-based surveillance for invasive MRSA disease was conduct-

ed in the 8-county metropolitan Atlanta area from 1-1-2005 to 12-31-2011 through the
Active Bacterial Core surveillance program of the Georgia Emerging Infections Pro-
gram. Isolates were typed by pulse-field gel electrophoresis (PFGE) and/or screened
for SCCmec (SM) types II and IV and categorized as non-USA300 with SM IV,
USA300, USA100 or other. SM IV isolates were subtyped and spa typed; clonal com-
plex (CC) was inferred by spa type. CC8, non-USA300 that were SM IV but not IVa,
were classified as USA500/Iberian. Medical records were reviewed.
Results. Among a total of 2,006 invasive MRSA infections, 36% were due to

USA300, 31% USA 100, 27% (540/2,006) USA500/Iberian, and 7% other. Most inva-
sive USA500/Iberian cases (99%) were bacteremias. Clinical syndromes included: bac-
teremia without focus (38%), central line-associated bloodstream infection (24%),
pneumonia/empyema (12%), skin and soft tissue (9%), urinary tract (9%), bone or
joint infections (7%), and endocarditis (3%). Most were healthcare-associated commu-
nity-onset (72%), in men (63%) of black race (73%); 24% were in persons with HIV/
AIDS. Trimethoprim-sulfamethoxazole resistance was high (97%). In-hospital mortal-
ity was 21% (110/532) for USA500/Iberian, compared to 21% (126/608) for USA100
and 14% (98/712) for USA300. On multivariable analysis, invasive USA500/Iberian
infections had similar risk of in-hospital mortality as USA300 (aOR 1.34; 95% CI
0.96 – 1.87) and USA100 (aOR 0.97; 95% CI 0.70 – 1.35).
Conclusion. USA500/Iberian MRSAwas a common cause of invasive disease in At-

lanta. The association with healthcare exposure, HIV/AIDS and trimethoprim-sulfame-
thoxazole resistance was strong. In-hospital mortality for invasive USA500/Iberian
MRSA infections was similar to USA100 and USA300 after adjusting for confounders.
Disclosures. All authors: No reported disclosures.

273. Genomic Epidemiology of Methicillin-resistant Staphylococcus aureus
in a Neonatal Intensive Care Unit
Taj Azarian, MPH, PhDc1; Nizar Maraqa, MD2; Mobeen Rathore, MD3;
Christine Bailey, BSN, MSH4; Diane Halstead, PhD5; Robert Cook, MD1;
Judith Johnson, PhD6; J Glenn Morris, MD, MPH, TM7; Marco Salemi, PhD8;
1Epidemiology, University of Florida, Gainesville, FL; 2Pediatric Infectious Diseases
and Immunology, University of Florida College of Medicine- Jacksonville, Jacksonville,
FL; 3University of Florida Center for HIV/AIDS Research, Education and Service (UF
CARES)- Jacksonville, Jacksonville, FL; 4Epidemiology and Infection Control, Wolfson
Children’s Hospital, Jacksonville, FL; 5Baptist Health, Jacksonville, FL; 6Pathology,
Immunology and Laboratory Medicine, University of Florida, Gainesville, FL;
7Emerging Pathogens Institute, University of Florida, Gainesville, FL; 8Pathology,
Immunology, and Laboratory Medicine, University of Florida, Gainesville, FL

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Methicillin-resistant Staphylococcus aureus (MRSA) is a leading
cause of healthcare-associated infections (HAI). The prevalence of community-associ-
ated (CA) MRSA strains has increased in hospitals. We previously demonstrated that
spa-type t008 CA-MRSA strains have been replacing spa-type t002 and t045 health-
care-associated (HA) MRSA strains among colonized infants in our Neonatal Intensive
Care Unit (NICU). However, spa-typing lacks the discriminatory resolution to deter-
mine the cause of this epidemiological shift. Whole genome sequencing (WGS) and
phylogenetic analysis may better characterize MRSA transmission in the NICU.
Methods. Since 2004, we have performed admission and weekly MRSA screening

of all infants admitted to the level III NICU in Jacksonville, FL (AJIC 2011;39:35-41).
Isolates from infants (n = 411) were spa-typed to characterize prevalent strains within
the NICU. Strains identified as spa-type t008 (n = 55), representing the prevalent CA-
MRSA lineage, and spa-type t045 (n = 41), representing the prevalent HA-MRSA lin-
eage, underwent WGS and phylogenetic analysis to understand the putative replace-
ment of HA- strains and to assess the endemnicity of CA strains within the unit. Infant
demographic and clinical data were extracted electronically.
Results. A total of 5,212 infants were admitted to the NICU during the study pe-

riod (2004-2011) representing 128,422 patient days (pd). The colonization prevalence
among infants was 3.62 per 1,000 pd. Preliminary epidemiological and phylogenetic
analysis of spa-type t008 and t045 strains demonstrated a complex dynamic marked
by both multiple introductions of t008 strains and putative nosocomial transmission
as suggested by different individuals having nearly identical MRSA WGS.
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Conclusion. Our findings show evidence of multiple introductions of MRSA into
the NICU, possibly due to increasing community-wide prevalence resulting in greater
colonization pressure from patients, staff, and visitors. Given that spa-typing alone
cannot distinguish introductions from the community vs nosocomial transmission
(i.e., sporadic vs epidemic cases), WGS should be used as the gold standard to inves-
tigate the emergence and transmission of MRSA and to inform evidence-based, target-
ed control measures.
Disclosures. All authors: No reported disclosures.

274. Evolving Epidemiology of Staphylococcus aureus Bacteremia
Yoona Rhee, MD, ScM1; Alla Aroutcheva, MD, PhD1,2; Bala Hota, MD, MPH1,2;
Robert A. Weinstein, MD1,2; Kyle Popovich, MD1,2; 1Rush University Medical Center,
Chicago, IL; 2Stroger Hospital of Cook County, Chicago, IL

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. National estimates suggest that the epidemiology of invasive methi-
cillin-resistant S. aureus (MRSA) infections is changing. USA300—the most common
community-associated MRSA strain in the US by pulsed-field gel electrophoresis
(PFGE)—has led to community-onset (CO) and hospital-onset (HO) bloodstream in-
fections (BSIs). The objective was to examine the epidemiology of S. aureus—MRSA
and methicillin-susceptible S. aureus (MSSA)—BSIs and to determine the proportion
of MRSA BSIs due to USA300.
Methods. From 2007-2013, we used electronic surveillance data to examine the

incidence of CO (≤3 days into hospitalization, irrespective of prior healthcare expo-
sure) and HO (>3 days) S. aureus BSIs at Stroger Hospital, the major public hospital
in Chicago. Available MRSA isolates from 2007-2012 underwent PFGE analysis. We
modeled change in BSI incidence using a Poisson regression model.
Results. African-Americans were significantly more likely than others to have a

MRSA BSI rather than MSSA BSI (OR = 2.1; 95%CI, 1.6, 2.8, p < 0.001); Hispanic eth-
nicity was negatively associated with MRSA BSI (OR = 0.5; 95%CI, 0.4, 0.8, p < 0.001).
Younger age was associated with having a USA300 infection (p = 0.002).
The incidence of HO-MRSA BSIs significantly declined during the study period

(p = 0.04). The incidence of HO-MSSA BSIs was stable during the early study period
(p = 0.22) but declined following 2010 (Figure 1). While the incidence of CO-MSSA
BSIs significantly declined over time (p = 0.04), the incidence of CO-MRSA BSIs
remained unchanged over the 7 year study period (p = 0.92) (Figure 2).
88% of MRSA BSI isolates were genotyped. The proportion of genotyped MRSA

BSIs due to USA300 was 69%. From Time 1 (2007-09) to Time 2 (2010-12), the
proportion of CO-MRSA BSIs due to USA300 MRSA remained stable, 75% vs 77%.
For HO-MRSA BSIs, over half (57%) of genotyped strains were USA300 MRSA
with a proportion of 60% in Time 1 and 53% in Time 2.

Conclusion. The incidence of HO-MRSA and HO-MSSA BSIs declined during
the study period while the rate of CO-MRSA BSIs was unchanged. Over half of

MRSA BSIs were due to USA300 and the proportion of CO and HO MRSA BSIs
due to USA300 was stable over time. Our findings suggest that USA300 MRSA is en-
demic not only in the community but also in certain healthcare settings.
Disclosures. All authors: No reported disclosures.

275. Comparative Genomics of a Population of Human, Animal, and
Environmental MRSA Isolates in Ohio
Brianna Burns, BS, MPH1; Arrmando Hoet, PhD, DVM2; Joany Van Balen, DVM2;
Lisa Hines, BS, RN, CIC1; Shu-Hua Wang, MD, MPH-TM1; Kurt Stevenson, MD,
MPH3; 1Department of Internal Medicine, Ohio State University, Columbus, OH;
2Department of Veterinary Preventive Medicine, Ohio State University, Columbus,
OH; 3Infectious Diseases, Antimicrobial Stewardship Program, Ohio State University
Wexner Medical Center, Columbus, OH

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Methicillin-resistant Staphylococcus aureus(MRSA) is a cause of se-
rious infections among humans and animals. In more recent years, MRSA infections
have increased in both community and veterinary settings. The primary objective of
this study was to demonstrate genotypic similarities and differences among a diverse
collection of human, animal, and environmental MRSA isolates.
Methods. This is a descriptive study of human, animal, and environmental MRSA

isolates sampled in human and animal hospitals from 2007 to 2010 in Ohio. MRSA
isolates were genotyped using pulsed-field gel electrophoresis (PFGE) and staphylococ-
cal cassette chromosome mec (SCCmec) typing. Genotypic and phenotypic informa-
tion was assessed for comparison, and descriptive statistics were compiled.
Results. A total of 1284 human, 41 canine, 7 equine, and 254 environmental

MRSA isolates were genotyped. Human MRSA isolates carried the SCCmec II
(50.0%) more than other SCCmec elements. The majority of canine MRSA isolates
were SCCmec II (≥ 80% for all culture sites), while the majority of equine isolates
were SCCmec IV (≥ 75% for most culture sites). For environmental isolates collected
from the human hospital, 49.5% (49/99) were SCCmec II and 31.3% (31/99) were
SCCmec IV. Environmental MRSA isolates collected from the canine hospital were
nearly all SCCmec II (77/82, 93.9%); whereas, the majority of isolates from the equine
hospital were SCCmecIV (66/73, 90.4%). PFGE type USA100 and USA300 were the
most common among human isolates; alternatively, USA100 and USA500 were the
most common among canine and equine isolates, respectively. Multi-drug resistance
was highest in environmental isolates collected from the patient hospital (99/99,
100.0%).
Conclusion. Canine and equine MRSA populations had distinct genotypic differ-

ences with human strains most common among canine isolates. USA300 (community-
associated MRSA) was detected in the healthcare setting. Genotypic environmental
MRSA isolate data reflected the distribution of strains circulating in human and animal
populations associated with such environments. Future surveillance and infection con-
trol research should emphasize understanding of transmission among human, animal,
and environmental populations.
Disclosures. All authors: No reported disclosures.

276. Molecular Epidemiology of MRSA and VRE Co-colonization among
Hospitalized Adults in Detroit
Emily T. Martin, MPH, PhD1; Matthew Compton1; Richard Evans1; John Mcroberts,
BS1; Linda Arrabi1; Amin Pasha, MD2; Paul Lephart, PhD3; Michael J. Rybak, PharmD,
MPH4; Keith S. Kaye, MD, MPH, FIDSA, FSHEA2; 1Pharmacy Practice, Wayne State
University, Detroit, MI; 2Wayne State University, Detroit, MI; 3Detroit Medical Center
University Laboratories, Detroit, MI; 4Anti-Infective Research Lab, Deptartment of
Pharmacy Practice, Eugene Applebaum College of Pharmacy and Health Sciences,
Detroit, MI

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Co-colonization with methicillin-resistant S. aureus (MRSA) and
vancomycin-resistant Enterococcus (VRE) is a key factor in the emergence of vanco-
mycin-resistant S. aureus. Our objective is to describe the molecular epidemiology of
MRSA co-colonization through comparison of MRSA spa types between co-colonized
cases and matched controls.
Methods. We conducted a prospective study among adult inpatients in six hospi-

tals in and around Detroit, Michigan. Cases were defined as individuals with positive
cultures for MRSA and VRE within 7 days of one another. Controls with a positive
culture for MRSA and not VRE were matched to cases by hospital, infection type,
healthcare associated infection, and requirement for intensive care unit (ICU) care. Pa-
tient demographics and clinical data were collected by medical record review. spa typ-
ing was conducted by sequencing of the staphylococcal protein a (spa) gene, and
sequences were analyzed using DNAGear. Molecular characteristics were compared
between matched study groups using generalized estimating equations.
Results. 113 MRSA isolates were analyzed from 83 MRSA and VRE co-colonized

case patients and 30 MRSA-only control patients. Isolates were most frequently iden-
tified from acute bacterial skin and skin structure infections (46%) and bloodstream
infections (17%). The majority of clinical cultures (76%) occurred within 72 hours
of admission. The most common spa types were t002 (n = 42; 37%), t008 (n = 33;
29%) or t1094 (n = 12; 11%). The t002 type was significantly more common among
co-colonized cases (n = 39; 47%) than among MRSA-only controls (n = 3; 10%)
(p = 0.002). Conversely, the t008 type was significantly more common among controls
(n = 15; 50%) than among cases (n = 22; 22%) (p < 0.001).
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Conclusion. Patients with MRSA and VRE co-colonization were more likely to be
infected with USA100-associated type t002. In contrast, patients with MRSA-only were
more likely to be infected with USA300-associated type t008. This difference in mo-
lecular epidemiology may represent underlying differences in the medical history of
patients at risk for co-colonization.
Disclosures. E. T. Martin, NIH/NIAID: Grant Investigator, Grant recipient

M. J. Rybak, Cubist: Consultant, Grant Investigator and Speaker’s Bureau, Consulting
fee, Research grant and Speaker honorarium; Forest: Consultant, Grant Investigator
and Speaker’s Bureau, Consulting fee, Research grant and Speaker honorarium; Ther-
avance: Consultant, Grant Investigator and Speaker’s Bureau, Consulting fee, Research
grant and Speaker honorarium; Durata: Consultant, Consulting fee; NIH: Investigator,
Research grant K. S. Kaye, Sage: Grant Investigator and Speaker’s Bureau, Grant recip-
ient and Speaker honorarium

277. Molecular Epidemiology of Staphyloccocus aureus in Children with
Bacteremia
Duha Al-Zubeidi, MD1; Jeremiah Bell, PhD2; Daniel Kingsmore, BS, Pediatrics3;
Rangaraj Selvarangan, PhD4; 1Pediatrics, Children’s Mercy Hospital, Kansas city, MO;
2Children’s Mercy Hospitals and Clinics, Kansas City, MO; 3Children’s Mercy
Hospital, Kansas city, KS; 4University of Missouri, Kansas City School of Medicine,
Kansas City, MO; Children’s Mercy Hospital, Kansas City, MO
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Background. The molecular epidemiology of Staphyloccocus aureus is quickly
evolving. The objective of our study was to determine the genetic profiles of S. aureus
isolates causing bacteremia.
Methods. We performed a retrospective analysis of S. aureus isolates causing bac-

teremia collected from 2010 to 2011. Isolates were characterized using the Identibac
S. aureus Array Tube platform. This is a unique method that is capable of analyzing
the presence of up to 334 S. aureus target sequences covering 180 distinct genes and
their allelic variants. The genes analyzed include resistance determinants, toxin genes,
core variable elements, capsule determinants, and other virulence factors, allowing
characterization of the overall genetic background of the bacterial isolate. The genetic
profile identified by Identibac allows affiliation of the isolates with clonal complexes
(CC) based on a data base maintained in the software.
Results. A total of 121 S. aureus isolates were analyzed. Isolates belonged to 17

different CCs. The most common CC was CC8 (35.5%), followed by CC5 (20.6%),
CC30 (8.3%) and CC59 (7.4%). Forty-one isolates (33.8%) were methicillin-resistant
S. aureus (MRSA). MRSA isolates were only associated with CC8 and CC5. The ma-
jority of MRSA isolates harbored Panton-Valentine leukocidin (71.8 %) compared to
MSSA isolates (28.2 %). The most abundant enterotoxin genes were those of the en-
terotoxin gene cluster (egc (seg, sei, sem, sen, seo, seu) which were present in 43 % of all
isolates. Other common virulence factors identified included the toxic shock syndrome
toxin in 9.9% of isolates, the staphylokinase in 11.5%, the hemolysin alpha in 99% and
the collagen binding adhesin in 20.6% of isolates. Mup A gene which encodes for mu-
pirocin resistance was present in 2.5 % of isolates and qac gene encoding resistance to
quaternary ammonium compound was present in 4.9% of isolates.
Conclusion. We describe a collection of invasive S. aureus isolates. Our data sug-

gests that certain clonal complexes, CC8 and CC5 are predominant in bacteremia. Bac-
teremia was mostly caused by MSSA. The Identibac S. aureus Array Tube technology
was able to generate comprehensive molecular genotypic information that will allow us
to understand the complex epidemiology of S. aureus.
Disclosures. R. Selvarangan, Alere: Investigator, Research grant

278. High Prevalence of Panton-Valentine Leukocidin in methicillin-
susceptible Staphylococcus aureus in Camden, NJ
Mazher Rasool, MD1; Henry Fraimow, MD1; Christopher Knob, MA1; 1Cooper
University Hospital, Camden, NJ
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Thursday, October 9, 2014: 12:30 PM

Background. The Panton-Valentine leukocidin (PVL) is implicated in pathogen-
esis of Staphylococcus aureus (SA) infections including skin/soft tissue infections
(SSTIs) and necrotizing pneumonia. pvl is extensively described in Community-
associated methicillin-resistant SA, especially epidemic clones USA300 and USA400,
but is reported less frequently in methicillin-susceptible SA (MSSA). We have noted an
increase in severe SSTI by pvl-containing MSSA; including strains with USA300 geno-
type but lackingmecA. We prospectively studied prevalence of pvl in MSSA in patients
at a New Jersey hospital, and further characterized the pvl positive MSSA strains.
Methods. We prospectively collected MSSA isolates from diverse specimen sources

from a tertiary care hospital in southern New Jersey over a one year period (2013). We
tested isolates for pvl by PCR using published primers. Prevalence of pvl gene among
MSSA isolates was correlated with specimen source and antibiotic resistance phenotype.
Results. We collected 134 MSSA isolates from blood (49), wound (44), nasal (14), re-

spiratory (12), body and joint fluid (10), and other (5) sites. Overall 22 isolates had pvl
(16.6%), including 13 wound, 5 blood, 2 body fluid, and 1 nasal and 1 urine isolates. Highest
prevalence of pvl was among wound isolates (13/44, 29.5%). Erythromycin resistance (E-R)
correlated strongly with pvl; 17 of 22 pvl-positive isolates were E-R (30% of all E-R isolates;
p < 0.001). However Clindamycin resistance (C-R) did not correlate with pvl; only 2 of 22
pvl strains were C-R. 4 of 6 Levofloxacin-Intermediate isolates had pvl (p < 0.01).
Conclusion. Prevalence of pvl is increasing among MSSA from patients at a tertia-

ry care center in southern New Jersey. Prevalence of pvl was highest in wound isolates,

consistent with the pathophysiologic role of PVL in SSTIs. E-R but not C-R isolates
were most likely to have pvl. The correlation of non-inducible macrolide resistance
with pvl in this pool of MSSA isolates is similar to non beta-lactam resistance profiles
of USA300 CAMRSA in our region. This is consistent with a hypothesis that pvl pos-
itive MSSA may evolve from USA300 CAMRSA by loss ofmecA function via partial or
complete deletion, and may explain a regional decline in proportion of CAMRSA in
SSTI. Further genetic analysis of this collection of pvl positive MSSA is ongoing.
Disclosures. All authors: No reported disclosures.

279. Prevalence and Epidemiology of Mupirocin Resistance Among Those
Colonized with Methicillin-resistant Staphylococcus aureus in the
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MSCE2; The CDC Prevention Epicenters Program1; 1University of Pennsylvania
Perelman School of Medicine, Philadelphia, PA; 2University of Pennsylvania School of
Medicine, Philadelphia, PA
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Background. Mupirocin ointment is often used to attempt eradication of coloni-
zation with methicillin-resistant Staphylococcus aureus (MRSA). However, mupirocin
resistance, particularly among community-onset MRSA strains, has been increasing.
This study sought to describe the prevalence and epidemiology of mupirocin resistance
among community-dwelling subjects and their colonized household members.
Methods. Over a three year time period, surveillance cultures for MRSA coloniza-

tion were obtained from patients presenting to an ambulatory setting with an acute
MRSA skin and soft tissue infection (i.e., index case) and their household members.
All MRSA isolates obtained from subjects were evaluated for mupirocin minimum in-
hibitory concentration (MIC) using Etest1 . Isolates with high-level mupirocin resis-
tance (MIC >512 µg/ml) were compared to susceptible isolates on the basis of
SCCmec type, spa typing and susceptibilities to other commonly tested antimicrobials.
Results. Four hundred thirty-four isolates were included in the analysis. Nineteen

(4.4%) isolates demonstrated high-level mupirocin resistance (HLMR). Approximately
half of these (47.4%) were isolated from index cases. The results are demonstrated in
the table. Clindamycin resistance was seen more commonly among isolates with
HLMR(42.1% vs 9.2%; P < 0.001). No isolates demonstrated resistance to trimetho-
prim-sulfamethoxazole. No differences were seen by SCCmec type. The predominant
spa type seen in both susceptible and HLMR isolates was t008. However, this was more
commonly seen in susceptible isolates.

Characteristic Susceptible N=413 High-level Resistance N=19 P-value

Clindamycin
resistance

38 (9.2) 8 (42.1) <0.001

SCCmec type 235 (56.7) 11 (57.9) 0.91
IV 180 (43.3) 8 (42.1) 0.90
II

spa type 297 (71.9) 8 (42.1) 0.005
t008 11 (2.7) 1 (5.3) 0.50
t002 11 (2.7) 0 (0) 0.47
t024 45 (10.9) 8 (42.1) <0.001
other

Conclusion. HLMR is associated with clindamycin resistance in MRSA surveil-
lance culture isolates. Future studies should determine the rate of development of
cross-resistance to other antimicrobials with mupirocin use.
Disclosures. All authors: No reported disclosures.

280. Association between acessory gene regulator II expression and
mortality among critically ill patients receiving vancomycin for hospital-
acquired methicillin-resistant Staphylococcus aureus bacteremia
Regis Rosa, MD, MS1; Eduardo Turra2; Denise Machado, PhD3; Angelica Cechinel2;
Rodrigo Dos Santos, MD, PhD4; Luciano Goldani, PhD, MD5; 1PPG Em Ciências
Médicas, Ufrgs - Faculty of Medicine, Porto Alegre, Brazil; 2Universidade Federal do Rio
Grande do Sul, Porto Alegre, Brazil; 3Ufrgs, Porto Alegre, Brazil; 4Hospital de Clinicas de
Porto Alegre / Universidade Federal do Rio Grande do Sul, Prto Alegre, Brazil;
5Infectious Diseases Unit, Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil
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Background. The polymorphism of the accessory gene regulator (agr) of methicil-
lin-resistant Staphylococcus aureus (MRSA) is known to play an important role in con-
trolling the production of virulence factors. Notably, infections caused by MRSA with
agr-II expression are shown to be predictive of vancomycin therapy failure. However,
the impact of agr-II expression on mortality of patients receiving vancomycin therapy
for severe MRSA infections is not well established. The aim of this study was to eval-
uate the association between agr-II expression and 30-day mortality among critically ill
patients receiving vancomycin therapy for hospital-acquired MRSA bacteremia.
Methods. A retrospective cohort was performed at a 30-bed general intensive care

unit (ICU) of a tertiary hospital in southern Brazil. All cases of documented hospital-
acquired MRSA bacteremia treated with vancomycin in the ICU setting between May
2009 and November 2011 were evaluated. Cox regression was performed to evaluate
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whether agr-II expression (determined by PCR) was associated with 30-day mortality.
Covariates included age, presence of immunossuppression, APACHE-II score, initial
C-reactive protein (CRP) plasma levels, initial serum creatinine levels, vancomycin
minimum inhibitory concentration, vancomycin serum levels and time to effective an-
tibiotic administration.
Results. In total, 21 patients were evaluated during the study period. The preva-

lence of agr-II expression was 38% (8 patients). The median APACHE-II of the study
population was 23 (IQR, 19 to 31). The overall cohort mortality was 61% (13 patients).
After multivariate analysis, initial plasma CRP (P = 0.01), initial serum creatinine
(P = 0.03) and expression of agr-II (P = 0.02) were independently associated with the
30-day mortality. Patients receiving vancomycin therapy for bacteremia due to MRSA
with agr-II expression had their hazard of death increased by 6.6 times (95%CI, 1.2-
37.0) when compared with those with bacteremia by MRSA without agr-II expression.
Conclusion. Expression of agr-II poses risk for mortality in critically ill patients

receiving vancomycin for hospital-acquired MRSA bacteremia. Alternative antimicro-
bial agents including daptomycin and linezolid for treatment of MRSA bacteremia ex-
pressing agr-II should be considered in this setting.
Disclosures. All authors: No reported disclosures.

281. Regional Changes in Methicillin-Resistant Staphylococcus aureus in
Purulent Skin and Soft Tissue Infections among Patients Presenting to
Canadian Emergency Departments
Wil Ng, MHSc1; Bjug Borgundvaag, MD2; Brian H. Rowe, MD, MSc3; Barbara Willey,
ART4; Vanessa Porter, MLT5; Andrew E. Simor, MD, FRCPC, FACP6; Allison Mcgeer,
MD, MSc, FRCPC4; Michelle Loftus, RN2; Kevin Katz, MD CM, MSc1; 1Infection
Prevention and Control, North York General Hospital, Toronto, ON, Canada;
2Schwartz/Reisman Emergency Medicine Institute, Mount Sinai Hospital, Toronto,
ON, Canada; 3University of Alberta Hospital, Edmonton, AB, Canada; 4Department of
Microbiology, Mount Sinai Hospital, Toronto, ON, Canada; 5Microbiology Research,
Sunnybrook Health Sciences Centre Laboratory, Toronto, ON, Canada; 6Sunnybrook
Health Sciences Centre, Toronto, ON, Canada
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Background. Community-associated methicillin-resistant Staphylococcus aureus
(MRSA) has emerged as a leading cause of purulent skin and soft tissue infections
(SSTI) in many areas of the world. The evolving epidemiology of MRSA in SSTIs
across Canada is seldom described. This study characterizes the changing prevalence
and microbiology of MRSA in patients presenting to emergency departments (EDs)
across Canada over half a decade.
Methods. Using a prospective, observational design, we enrolled patients present-

ing to 27 hospital EDs (spanning 7 provinces) with acute purulent SSTIs over 3 phases:
P1 - July 1, 2008 to April 30, 2009; P2 - January 16, 2012 to November 30, 2012; and
P3 - April 28, 2013 to March 31, 2014. Participating EDs agreed to collect wound swabs
on all patients presenting with purulent SSTIs. Eligible patients were those whose
wound cultures grew S. aureus. Antimicrobial susceptibility testing by broth microdi-
lution in accordance with CLSI guidelines was undertaken on all isolates. Structured
chart audits were undertaken. Simple proportions are reported at site, regional and
provincial levels and compared using Chi-squared/Fisher exact test, as appropriate.
Results. A total of 4752 (P1: 1340; P2: 1622; P3: 1790) S. aureus positive encounters

were recorded over the 3 phases. Accounting for all sites, the overall MRSA prevalence
decreased significantly between P1 (31%) and P2 (27%, p = 0.002), and remained un-
changed in P3 (28%, p = 0.42). A similar trend was observed among the 12 sites that
participated in all 3 phases (P1 vs P2: p = 0.004; P2 vs P3: p = 0.70). Among the 18
sites participating in at least two study phases, most (61%) experienced a declining
trend in MRSA prevalence, while 28% of them observed an increase (3 Ontario and 2
Alberta sites). City-level analyses revealed variability in the MRSA prevalence. Most cit-
ies experienced a decrease in the prevalence. Overall, the highest prevalence was seen in
the western provinces of British Columbia (P1: 44%, P2: 66%, P3: 53%), Saskatchewan
(P2: 47%, P3: 48%), and Alberta (P1: 48%, P2: 28%, P3: 31%) during all phases, while the
lowest prevalence was observed in Quebec (P1: 20%, P2: 19%, P3: 11%).
Conclusion. MRSA epidemiology continues to evolve across Canada. While the

overall Canadian prevalence of MRSA in SSTIs remains substantial, it is variable across
the country, and appears to be decreasing regionally.
Disclosures. All authors: No reported disclosures.

282. Epidemiology of Skin and Soft-Tissue Infections in US Army Trainees
at Fort Benning
Michael Ellis, MD1; Carey Schlett, MPH2; Tianyuan Cui, MA2; Eugene Millar, PhD2;
Katrina Crawford, MS2; Jeffrey Lanier, MD3; Natasha Law, MA2; Nimfa Teneza-Mora,
MD MPH4; Eric Hall, PhD4; D. Scott Merrell, PhD5; David Tribble, MD, DrPH2;
1Department of Medicine, Uniformed Services University, Bethesda, MD; 2Infectious
Disease Clinical Research Program, Uniformed Services University, Rockville, MD;
3Family Medicine, Martin Army Community Hospital, Fort Benning, GA; 4Naval
Medical Research Center, Silver Spring, MD; 5Department of Microbiology,
Uniformed Services University, Bethesda, MD
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Background. Soldiers in training are at high risk for skin and soft-tissue infection
(SSTI), especially those caused by methicillin-resistant Staphylococcus aureus (MRSA).
Robust epidemiological, microbiological, and molecular data are vital to developing

prevention strategies. The objective of this investigation was to describe the epidemi-
ology and clinical characteristics of SSTI in a high MRSA setting.
Methods. In July 2012, we initiated a prospective observational cohort study

among US Army Infantry trainees at Fort Benning, GA to determine overall and
MRSA SSTI incidence and to describe the clinical characteristics of disease. Clinical
S. aureus isolates underwent molecular characterization, including pulsed-field gel
electrophoresis (PFGE).
Results. From July 2012 through July 2013, 25,181 trainees completed 14-week In-

fantry training. Of those trainees, 846 developed SSTI for an overall rate of 0.04 per 100
person-days. The MRSA SSTI rate was 0.01 per 100 person-days. Rates of SSTI were
highest during the summer months. The median interval from training start to clinical
presentation for SSTI was 40 (range 0-108) days. The most frequent clinical manifes-
tations were cellulitis (48.7%) and abscess (32.4%) with the majority (65.5%) of infec-
tions on the lower extremities. Of the 846 SSTI subjects, 464 clinical specimens were
collected, of which 388 (83.6%) were culture-positive for S. aureus, with MRSA ac-
counting for 60.1%. Of the 180 MRSA isolates available for analysis, 165 (91.7%)
were pulsed-field type USA300.
Conclusion. Skin and soft-tissue infections continue to impose a substantial bur-

den in the trainee population. The epidemiology is dynamic, but USA300 MRSA con-
tinues as the predominant SSTI genotype. Effective strategies for SSTI prevention in
this and other high-risk settings are critically needed.
Disclosures. All authors: No reported disclosures.

283. Antimicrobial Susceptibility Trends in Staphylococcus aureus isolated
from Pedatric Patients in Military Treatment Facilities
Uzo Chukwuma, MPH1; Nicole Dzialowy, MSc2; Ashley M. Maranich, MD3;
Deena Sutter, MD4; 1Epidata Center, Navy and Marine Corps Public Health Center,
Portsmouth, VA; 2EpiData Center Department, Portsmouth, VA; 3Department of
Pediatrics, San Antonio Military Medical Center, Fort Sam Houston, TX; 4San Antonio
Military Medical Center, Fort Sam Houston, TX
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Background. Staphylococcus aureus (SA) is a ubiquitous pathogen which causes a
wide range of infections in children. The ongoing epidemic of methicillin-resistant
Staphylococcus aureus (MRSA) has led providers to choose alternate therapies such
as clindamycin for first-line empiric treatment of both cutaneous and invasive infec-
tions. The purpose of this study is to determine annual antimicrobial susceptibility
trends among SA isolates from pediatric patients across the Department of Defense
(DoD).
Methods. Susceptibility data from SA cultures were identified from military treat-

ment facilities across the DoD. Isolates from pediatric patients (<18 years) obtained be-
tween January 1, 2005 and December 31, 2013 were included, regardless of culture type
or specimen site. The Mantel-Haenszel x2 test for linear trends was performed to eval-
uate changes in susceptibility to 9 commonly utilized antibiotics over the study period.
Results. 41,602 unique isolates from pediatric patients were tested for susceptibil-

ity to >1 antimicrobial (Table 1). Changes in oxacillin susceptibility were significant
over the study period (p < 0.001), with an increase in the percentage of methicillin-sen-
sitive SA (MSSA) isolates from 54.9% to 65.4% over the final 6 years studied (Figure 1).
Susceptibility to clindamycin decreased significantly over the study period in the subset
of MSSA isolates with no significance in resistance noted in the MRSA isolate subset
(Figure 2). Ciprofloxacin susceptibility significantly declined (p < 0.001), and among
MRSA ciprofloxacin susceptibility declined from 70% to a nadir of 52.4% in 2011,
and a subsequent increase to 58.9% in 2013. Susceptibility to all other antibiotics re-
mained stable or increased among MRSA during the study period.
Conclusion. Antimicrobial susceptibility among SA in children has continued to

evolve in the post-community acquired-MRSA era. Our data shows a significant
decline in methicillin-resistance in SA over the study period and increasing antibiotic
resistance in the MSSA isolates. Commonly utilized empiric treatment choices may not
be appropriate given these shifts in susceptibility. Continued awareness of susceptibil-
ity patterns remains essential in treating pediatric patients with SA infections.
Disclosures. All authors: No reported disclosures.

284. Risk Factors for Methicillin Resistant Staphylococcus aureus Skin and
Soft Tissue Infections in Patients Found to be Colonized When Admitted to
an Acute Care Hospital
Andrea Richardson, BS1; Christopher R. Frei, PharmD, MSc2; Jose Cadena, MD3;
1University of Texas Health Science Center School of Medicine, San Antonio, TX;
2University TX, San Antonio, TX; 3University of Texas Health Sciencer at San Antonio,
San Antonio, TX
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Background. MRSA infections are common in patients admitted to US hospitals.
Little is known about the impact of asymptomatic MRSA colonization post-discharge
in the setting of active MRSA surveillance. This study aimed to determine the risk fac-
tors for MRSA SSTI among patient with MRSA nasal colonization detected during an
acute care hospital admission
Methods. Retrospective, case-control study of patients admitted to the Audie

L. Murphy VA Hospital in San Antonio, Texas. Patients included were ≥18 years
old and colonized with MRSA during an acute care hospital admission. Patients on
hospice, bone marrow transplants and with MRSA infections upon admission were
excluded. We matched 28 patients who developed a MRSA SSTI to 84 controls by
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length of follow-up (±10 days, up to 18 months), and collected demographics, known
clinical risk factors for MRSA infection and comorbidities. Chi-square and t-test were
used for bivariate analysis. A multivariable logistic regression model was used to iden-
tify risk factors for MRSA SSTIs post-discharge. P-values <0.05 were considered
significant.
Results. Mean age (60.8 years -cases- vs 66.6 years- controls-) and mean Charlson

comorbidity score (6.9 vs 6.6) were similar among cases and controls. Factors associ-
ated with MRSA SSTIs post-discharge were prior hospital admission within 12 months
(19 cases,67.9% vs 33 controls,39.3%), MRSA infection prior to hospital admission (8
cases,28.6% vs 7 controls, 8.3%),history of myocardial infarction (8 cases, 28.6% vs 4
controls, 4.8%), and peripheral vascular disease (8 cases, 28.6% vs 7 controls, 8.3%).
Prior antibiotic use was inversely associated with MRSA SSTI (11 cases, 39.3% vs 62
controls, 73.8%). In multivariable analysis, prior hospital admission within 12 months
(p = .006) and a history of myocardial infarction (p = .003) were independently predic-
tive of a MRSA SSTI. Antibiotics three months prior to infection/end of follow up were
protective (p =0.001).
Conclusion. Prior hospital admission within 12 months and a history of myocar-

dial infarction are independent risk factors for MRSA SSTIs. Antibiotic use was pro-
tective for MRSA infection. Future studies should evaluate these findings as they may
be used to design novel preventive interventions.
Disclosures. J. Cadena, Cubist Pharmaceuticals: Grant Investigator, Research

grant

285. Secular Trends in Staphylococcus aureus Bloodstream Infections over
Four Decades
Chad Robichaux, MPH1; Kristin Hake, RN, MPH2; Susan Cali, MSN, RN, MHA1;
Jesse Jacob, MD3; James Steinberg, MD3; 1Office of Quality, Emory Healthcare,
Atlanta, GA; 2Infection Control and Prevention, Emory Healthcare, Atlanta, GA;
3Emory University School of Medicine, Atlanta, GA
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Background. The epidemiology of bloodstream infections due to Staphylococcus
aureus (SA-BSI) has changed dramatically over the last several decades with the wide-
spread use of intravascular catheters, the emergence and spread of methicillin resistant
S. aureus (MRSA) and the rise of community-onset infections. We examined secular
trends in SA-BSI occurring from 1980 to 2013 with particular focus on MRSA, source
of BSI and location of onset.
Methods. Records were reviewed for all patients with SA-BSI who were hospital-

ized at one academic medical center. Rates of SA-BSI per 1,000 discharged patients
were calculated for the first four years of four decades (1980-1983, 1990-1993, 2000-
2003 and 2010-2013). Temporal trends were assessed for proportion of SA-BSI due to
MRSA and attributed source.
Results. Rates of SA-BSI increased from the 1980-3 study period through the

2000-3 study period however both hospital-onset and community-onset BSIs de-
creased in the last study period (Figure). In the 1980-3 study period there was only
one central line-associated BSI (CLABSI) and two MRSA BSIs. The increase in SA-
BSI through 2000-3 was driven by an increase in CLABSI for both hospital-onset
and community-onset BSIs; in the 2000-3 period, 75/235 hospital-onset and 166/
400 community-onset SA-BSIs (127 of which were dialysis catheter related) were
CLABSIs. Hospital-onset SA-BSI decreased by 48% in the 2010-13 period with 51/
123 SA-BSI being CLABSIs. Since 2000-3, MRSA has accounted for about half of all
SA-BSI although there was a decrease in the proportion of hospital-onset SA-BSI
caused by MRSA over the last two study periods, from 57.0% in 2000-3 to 41.5% in
2010-13.

Conclusion. There was an increase in SA-BSI in the first three decades of the study
period, in large part due to CLABSIs in and outside the hospital. In the last decade
there has been a decrease in SA-BSI, with a marked decrease in hospital-onset infec-
tions, including a decrease in CLABSI. While MRSA still causes almost half of all SA-
BSI, there was a notable decrease in hospital-onset MRSA in recent years.
Disclosures. All authors: No reported disclosures.
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Background. Routine pre-operative screening of patients for meticillin-resistant
Staphylococcus aureus (MRSA) colonisation has been used as a method of reducing
post-operative wound infections. As most patients attend pre-operative assessment
clinics a number of weeks before their surgical procedure, the results of MRSA screen-
ing may not identify recent acquisition. We piloted an investigation of the feasibility
and acceptability of a patient-collected nasal swab posted back to the laboratory for
analysis.
Methods. 100 patients in a mixed discipline pre-operative assessment clinic were

screened for MRSA as per current hospital infection control protocol. They were then
issued with a pack including a charcoal swab and information sheet and were advised
to return the swab via a pre-paid return envelope. Each pack included a questionnaire
regarding ease of use and acceptability of self-collecting the swab at home. The self-
collected samples were processed as per routine culture based laboratory methods
for S. aureus (SA) and MRSA. The clinic taken swabs was processed for MRSA
only. The results of both self-taken and nurse-collected screens were collated and com-
pared, and questionnaire data analysed.
Results. A total of 77 packs out of 100 (77%) distributed were returned to the

laboratory. 78% of returns were aged below 65 years. MRSA was not isolated from
any of the pre-operative assessment clinic swabs or self-collected samples. Metic-
illin-sensitive SA was isolated from 21/77 (27%). Five returns did not include a
questionnaire. 71/72 (99%) of the questionnaire respondents found the instructions
easy to understand and all reported that they had managed to collect the samples
without difficulty. 97% of patients found the process acceptable and would
prefer this to re-attendance to a healthcare facility for further sampling. Informal
feedback from pre-operative clinic staff has also been complimentary regarding the
scheme.
Conclusion. This preliminary study shows that self-collected nasal screening is ac-

ceptable to the majority of patients. The prevalence of MRSA colonisation in our pre-
operative population is low, but the detection of MSSA in nearly a third of patients
shows that this method may have an acceptable clinical yield. A larger study is required
and underway to confirm these findings.
Disclosures. All authors: No reported disclosures.
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Background. In our 180 bed free-standing children’s hospital, all patients admit-
ted to intensive care units or from a nursing facility have a GenXpert MRSA nasal
screen. This information is routinely used for isolation purposes, but it has increas-
ingly been used to guide antibiotic usage when patients have a suspected infection.
Previous studies have demonstrated that patients with positive MRSA screens are at
higher risk for MRSA infection. The objective of this study was to evaluate the pre-
dictive value of the MRSA screen result for MRSA infection in patients with suspect-
ed respiratory infection as tested by broncheoalveolar lavage (BAL) or tracheal
aspirate.
Methods. All patients admitted from January 27, 2009-September 17, 2013 who

had bothMRSA screening and BAL or tracheal aspirate performed were retrospectively
studied. 1336 pairs of screens and cultures were analyzed for correlation of results
using descriptive statistics.
Results. There were 196 positive MRSA screens (14.7%). 45 respiratory cultures

were positive for MRSA. Of these 45 positive cultures, 13 had negative MRSA screens,
while 32 had positive screens. Statistical analyses demonstrated a positive predictive
value for the screen of 16.3% and a negative predictive value of 98.9%. Sensitivity of
the screen for a positive respiratory culture was 71% and specificity was 87.3%. Relative
risk of culture-positive MRSA respiratory infection with respect to positive screen re-
sult was 14.8.
Conclusion. Our study demonstrates that the MRSA nasal screen has a high

negative predictive value for MRSA infection in pediatric patients with artificial air-
ways. While patients with a positive screen are at significantly higher risk for culture
positive infection, the sensitivity and positive predictive value of a positive screen
are relatively low. Since patients with a negative MRSA screen have a lower risk of
MRSA respiratory infection, this data could help guide clinicians toward earlier nar-
rowing of empiric antibiotic choices in patients with MRSA screen results and
pending respiratory cultures. However, clinical judgment should be used, as 29%
of patients in our cohort with a culture positive MRSA respiratory infection had
a negative screen. Further study is warranted to clarify the implications of these
results.
Disclosures. All authors: No reported disclosures.
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288. Lack of Synergy With Six Blood Isolates of Methicillin-Resistant
Staphylococcus aureus (Vancomycin MIC of 2) Tested With Combinations
of Vancomycin + Gentamicin, Vancomycin + Rifampin and
Vancomycin + Cefazolin.
Virginia Long, BS1; J Paul O’keefe, MD2; Paul Schreckenberger, PhD2; 1Infectious
Diseases and Immunology Institute, Loyola University Chicago, Maywood, IL; 2Loyola
University Medical Center, Maywood, IL
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Background. Vancomycin (V) is the mainstay for treatment of infections caused
by MRSA. Yet failures of therapy with V are common. Current guidelines recommend
V alone for treatment of most serious infections. Exceptions include prosthetic valve
endocarditis and in some instances osteomyelitis and CNS infections where combina-
tions of antibiotics are suggested.
Methods. We used timed kill-curves to test antibiotic combinations used in our

center against six isolates of MRSA. These six with V MICs of 2 confirmed by Micro-
scan and E-test were chosen from 15 blood isolates of MRSA saved over three years. We
used V and gentamicin (G), V and rifampin (R), two combinations used to treat
MRSA, and V and cefazolin (C), a combination recommended in recent publications.
Colonies were counted in duplicate at 0, 4, 8, 12 and 24 hour time points. Determina-
tions of synergy, indifference and antagonism were made at the 24 hour time point.
Standard definitions requiring 2 log differences in cfu/mL were used.
Results. Results are shown in the following table:

Combination Synergy Indifferent Antagonistic

V + G 0 6 0
V + R 0 5 1
V + C 0 6 0

Antibiotic synergy was not demonstrated with any of the combinations tested. In all
but one experiment, the combination was “indifferent,” however V + G was more ac-
tive than V alone for three strains. Although “antagonistic” in only one, V+ R was less
active than either drug alone for four of the isolates. Killing with V + C paralleled kill-
ing with V alone in all six strains.
Conclusion. We have shown that combining G, R or C with V against six blood-

stream isolates of MRSA with V MIC of 2 is not synergistic in vitro. These results did
show enhanced killing with V + G in three strains and with V + R in one strain. Killing
with V + R was slightly worse in three and significantly worse in one of the isolates.
These results, although not showing synergy, may support the use of V + G, and, al-
though not showing antagonism, do not support use of V + R.
Disclosures. P. Schreckenberger, BioFire: Grant Investigator and Scientific Advi-

sor, Consulting fee and Research grant; bioMerieux: Research Contractor, Research
grant; Cepheid: Consultant and Grant Investigator, Consulting fee and Research
grant; Cubist: Speaker’s Bureau, Speaker honorarium; Merck: Speaker’s Bureau,
Speaker honorarium; Quidel: Scientific Advisor, Consulting fee; Siemens Healthcare:
Consultant, Research Contractor and Speaker’s Bureau, Consulting fee, Research grant
and Speaker honorarium; Becton-Dickinson: Speaker’s Bureau, Speaker honorarium;
Theravance: Scientific Advisor, Consulting fee; Thermo Fisher: Scientific Advisor,
Consulting fee
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Surgical Site Infections (SSIs) of Total Knee and Total Hip Arthroplasty
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Cincinnati, Cincinnati, OH; 3Cincinnati VA Medical Center, Cincinnati, OH;
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Lexington, KY; 6Department of Veterans Affairs, Veterans Health Administration
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Background. TKAs and THAs are typically clean surgeries. Though rare, they can
become infected post-surgically. Staphylococcus aureus is a common etiologic agent for
causing SSI in these surgeries. Infection with MRSA has been contributing to larger
percentage of these infections. VA’s MRSA Prevention Initiative started early in
2007 and was completely operational by October 2007. During this time, no specific
system-wide guidelines for routine pre-operative decolonization practices have been
implemented. We analyzed data in association with VA’s MRSA Prevention Initiative
to see if there was a decrease in MRSA SSIs associated with TKAs and THAs.
Methods. From 2008 through 2012, TKA/THA surgeries done and infections with

MRSA in these surgeries have been tracked up to 1-year post surgical implantation of
the artificial joint. Poisson regression of combined TKA/THA annual rates was per-
formed for the 5-year period for trend.
Results. From among its 151 medical center sites, VA had 98 which performed

one or more TKAs/THAs during the analysis period. 55,454 TKAs/THAs were

reported from VAMCs. Of those 55,454, 336 (0.61%) had an SSI within 1 year of
the surgery. The table indicates annual rates from the analysis.

MRSA-associated TKA/THA SSI
rates 1 year after implantation
mean 95% LCL 95% UCL

*FY2008 0.79% 0.67% 0.94%
FY2009 0.69% 0.61% 0.78%
FY2010 0.60% 0.54% 0.67%
FY2011 0.52% 0.45% 0.60%
FY2012 0.46% 0.37% 0.56%

P=0.0004 for decrease by Poisson regression evaluating all sites annually over
time

*FY = Federal Fiscal Year (running from Oct 1 through Sept 30).

Conclusion. Decrease of mean MRSA-associated TKA/THA SSI rates by over 40%
was seen between 2008 and 2012, in temporal association with the MRSA National
Prevention Initiative.
Disclosures. All authors: No reported disclosures.

290. Optimizing clinical outcomes in patients with methicillin-sensitive
Staphylococcus aureus bacteremia and reported penicillin allergy
Kimberly Blumenthal, MD1,2,3; Robert Parker, ScD2,3,4; Erica S. Shenoy, MD, PhD2,3,5,6;
Rochelle Walensky, MD, MPH, FIDSA2,3,5,7; 1Division of Rheumatology, Allergy, and
Immunology, Department of Medicine, Massachusetts General Hospital, Boston, MA;
2Medical Practice Evaluation Center, Department of Medicine, Massachusetts General
Hospital, Boston, MA; 3Harvard Medical School, Boston, MA; 4Biostatistics Center,
Department of Medicine, Massachusetts General Hospital, Boston, MA; 5Division of
Infectious Diseases, Massachusetts General Hospital, Boston, MA; 6Infection Control
Unit, Massachusetts General Hospital, Boston, MA; 7Division of Infectious Diseases,
Department of Medicine, Brigham and Women’s Hospital, Boston, MA
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Background. Methicillin-sensitive Staphylococcus aureus (MSSA) bacteremia is amor-
bid infection with first-line therapies including nafcillin, oxacillin and cefazolin. While these
drugs are avoided in patients with true penicillin (PCN) allergy, most such patients are not
allergic and could tolerate these medications. We used a decision tree to examine the opti-
mal MSSA treatment strategy for patients with reported PCN allergy.
Methods. We developed a model comparing 3 treatment strategies for patients

with MSSA bacteremia and reported PCN allergy: No allergy evaluation, give
vancomycin (Vanc); Allergy history-guided treatment using cefazolin if reported
PCN allergy excluded anaphylactic features (HX-Cefaz); and complete allergy
evaluation with PCN skin testing, give cefazolin if negative (ST-Cefaz). Key litera-
ture-based input parameters included the 12-week probability of MSSA recurrence
and mortality associated with cefazolin (9.1%, 3.6%) and vancomycin (18.8%,
19.2%), penicillin and cefazolin cross reactivity (2.9%) and proportion of
patients who react to cefazolin with a nonanaphylactic PCN allergy history (2.2%).
12-week outcomes included MSSA cure and death; adverse drug reactions (ADRs, tox-
icity or intolerance); and allergic reactions including those potentially iatrogenic. In
sensitivity analyses, we examined the impact of varying uncertain input parameters.

Results. Vanc resulted in the lowest cure and the highest mortality (Figure 1), and
the highest ADRs and allergic reactions (Figure 2); most allergic reactions were not
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iatrogenic. Similar numbers of patients are cured with HX-Cefaz and ST-Cefaz, but ST-
Cefaz resulted in fewer allergic reactions. HX-Cefaz would be preferred to ST-Cefaz,
leading to the greatest proportion cured and the fewest allergic reactions if <1.6% of
patients with a nonanaphylactic PCN allergy react to cefazolin.

Conclusion. Patients with MSSA bacteremia and a reported PCN allergy have im-
proved outcomes when the allergy is addressed, either by history or skin testing, com-
pared to vancomycin treatment without evaluation. Prospective data on cefazolin
reactions in PCN-allergic patients are needed to confirm that full allergy evaluation
is preferred over history alone.
Disclosures. All authors: No reported disclosures.

291. Efficacy and safety of telavancin in the treatment ofram-positive
bloodstream infections in cancer patients
Anne-Marie Chaftari, MD1; Ray Hachem, MD1; Mary Jordan, MD1;
Kumait Garoge, MD1; Zainab Al Hamal1; Aline El Zakhem, MD1; George
M. Viola, MD, MPH1; Bruno Granwwehr1; Andrew Gagel2; Ying Jiang, MS1;
Munirah Al Shuaibi1; Issam Raad1; 1University of Texas MD Anderson Cancer
Center, Houston, TX; 2University of Texas MD Anderson Cancer Center,
Infectious Diseases, Infection Control and Employee Health, Houston, TX
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Thursday, October 9, 2014: 12:30 PM

Background. Gram-positive bacteria are a leading cause of blood stream infections
(BSI) in cancer patients. Televancin is a bactericidal glycopeptide which has not been
compared to vancomycin in cancer patients with BSI. We therefore compared the clinical
efficacy and safety of telavancin to vancomycin in cancer patients with gram-positive BSI.
Methods. Between March 2011 and May 2013, we enrolled 40 cancer patients (39

evaluable) with uncomplicated Gram-positive BSI who received intravenous telavancin
for at least 14 days for S. aureus and 7 days for other Gram-positive cocci. Patients with
baseline creatinine clearance (Cr Cl) > 50 ml/minute received a daily dose of 10mg/kg
and those with Cr Cl between 30-49 ml/minute received a dose of 7.5 mg/kg. Patients
were followed for 1 month after the last dose of study drug. These patients were com-
pared with 39 historical matched control patients (based on underlying disease, type of
organism and neutropenia) who were treated with vancomycin.
Results. A total of 78 evaluable patients were analyzed, 39 patients in each group.

The most common pathogens causing BSI were Staphylococcus aureus (n = 20), fol-
lowed by alpha-hemolytic Streptococci (n = 7), Enterococcus (n = 7), coagulase-nega-
tive Staphylococcus (n = 4), and beta-hemolytic Streptococci (n = 1). 62% of patients
had hematological malignancies and 51% were neutropenic at onset of bacteremia.
There was a possible trend towards a better clinical response associated with telavancin
compared with vancomycin (89% vs 72%; p = 0.09). Microbiological response was sim-
ilar in both groups (telavancin 92% vs vancomycin 95%; p = 0.67). Overall mortality
and infectious-related mortality were comparable in both arms. Drug related averse
events were similar in both groups (telavancin 26% vs vancomycin 21%; p = 0.59). Me-
dian creatinine levels and creatinine clearance at baseline, end-of-treatment and last
follow-up visits were comparable in both groups.
Conclusion. Treatment with telavancin for gram-positive BSI in cancer patients

was generally effective and safe and may provide a useful and convenient alternative
to standard vancomycin therapy.
Disclosures. I. Raad, Astellas: Grant Investigator, Grant recipient; Pfizer: Consul-

tant, Consulting fee

292. Avoiding time-dependent bias in estimating the attributable cost of
healthcare-associated methicillin-resistant Staphylococcus aureus
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Matthew Samore, MD5; Martin Evans, MD6; Nicholas Graves, PhD7; Bruce Lee, MD,
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3Internal Medicine, University of Utah School of Medicine Division of Epidemiology,
Salt Lake City, UT; 4VA Puget Sound, Seattle, WA; 5University of Utah School of
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Background. Previous estimates of the impact of healthcare-associated infection
(HAI) on healthcare costs have been inflated due to time-dependent bias. In this anal-
ysis, we demonstrate the magnitude of this inflation by estimating the healthcare costs
attributable to an HAI due to methicillin resistant Staphylococcus aureus (MRSA)
using a unique dataset in the Department of Veterans Affairs (VA) that allowed us
to distinguish between costs that occurred before and after an HAI.
Methods. Data from the VA’s activity-based accounting system provides a

separate observation for every calendar month during a patient’s inpatient stay.
In our "improved analysis," we used this data to construct multivariable generalized
linear models to compare the healthcare costs occurring after the first calendar
month in patients with an MRSA HAI on the first day of a calendar month
with those without an MRSA HAI. We compared these results to those from a "con-
ventional analysis" which considered healthcare costs across the patients’ entire in-
patient stay in those with and without an HAI. Both analyses are described in
Figure 1.
Our study cohort consisted of patients with an inpatient admission lasting longer

than 48 hours within the VA between October 1, 2007 and November 30, 2010.
MRSA HAIs, identified from microbiology reports in the VA electronic medical re-
cord, were defined as positive clinical cultures for MRSA between 48 hours after
admission and discharge.
Results. The cohort consisted of 121,520 patients (0.08% of whom had an MRSA

HAI on the first day of a calendar month) in our improved analysis and 386,794 pa-
tients (1.04% of whom had an MRSA HAI) in our conventional analysis. In our im-
proved analysis, estimates of the increase in inpatient costs due to MRSA HAI were
$12,272 (p < 0.001) and $23,733 (p < 0.001) for variable and total costs, respectively.
In our conventional analysis, estimates of the increase in inpatient costs due to MRSA
HAI were more than 40% greater ($18,003 (p < 0.001) and $33,885 (p < 0.001) for var-
iable and total costs, respectively).

Conclusion. This is the first study to account for time-dependent bias in the esti-
mation of incremental per-patient healthcare costs attributable to HAI. We found that
failure to account for this bias can lead to substantially inflated estimates.
Disclosures. All authors: No reported disclosures.
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293. Healthcare-associated methicillin-resistant Staphylococcus aureus
infections increase the risk of post-dishcarge mortality
Richard E. Nelson, PhD1; Vanessa Stevens, PhD1; Makoto Jones, MD, MS2;
Matthew Samore, MD3; Michael Rubin, MD, PhD4; 1Ideas Center, VA Salt Lake City
Health Care System, Salt Lake City, UT; 2Internal Medicine, University of Utah School
of Medicine Division of Epidemiology, Salt Lake City, UT; 3University of Utah School
of Medicine, Division of Epidemiology, Salt Lake City, UT; 4Internal Medicine,
University of Utah School of Medicine, Salt Lake City, UT

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. While many studies have estimated the impact of healthcare-associ-
ated methicillin resistant Staphylococcus aureus (MRSA) infections (MRSA HAIs) on
mortality during the initial hospital stay, little is known about the long-term risk of
death in these patients. The purpose of this study was to quantify the effect of
MRSA HAIs on mortality after discharge from the hospital.
Methods. Our study cohort consisted of patients with an inpatient admission

within the US Department of Veterans Affairs (VA) system between October 1,
2007 and November 30, 2010. Of these patients, we identified those with an MRSA
HAI from microbiology reports in the VA electronic medical record. MRSA HAIs
were defined as positive clinical cultures for MRSA between 48 hours after admission
and 48 hours after discharge. Because microbiology data was insufficient to distinguish
between MRSA infection and colonization, in a secondary analysis, we categorized
MRSA HAIs into bloodstream and non-bloodstream since positive MRSA cultures
from blood were most likely infections. We constructed multivariable Cox proportion-
al hazards regressions to assess the impact of MRSA HAIs on post-discharge mortality
in the 365 days following discharge using both the full cohort and a propensity score-
matched subsample. Finally, we generated a mortality estimate for each of the 123 VA
hospitals represented in our data to evaluate inter-facility variability.
Results. In our analysis cohort of 369,743 inpatients, MRSA HAIs were recorded in

3,599 (1.0%) patients. We found that MRSA HAIs resulted in an increased risk of post-
discharge mortality both in the full cohort (HR = 1.42, p < 0.001) and in the subset of
propensity score-matched patients (HR = 1.37, p < 0.0001). Similarly, the risk of post-
discharge mortality was elevated in patients with MRSA bloodstream HAIs
(HR = 1.61, p < 0.001 full cohort; HR = 1.72, p < 0.001 propensity score-matched subset).
In addition, there was considerable variation in estimates across facilities (Figure 1).

Conclusion. We found that MRSA HAIs significantly elevate the long-term risk of
mortality. These results underscore the importance of infection prevention efforts in
the hospital.
Disclosures. All authors: No reported disclosures.

294. A Hierarchical Transmission Model Evaluating the Effectiveness of
Hospital Infection Control Strategies
Karim Khader, PhD1; Alun Thomas, PhD2; Andrew Redd, PhD3; Molly Leecaster,
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City, UT; 2Genetic Epidemiology, Department of Medicine, University of Utah, Salt
Lake City, UT; 3Internal Medicine, University of Utah School of Medicine, Salt Lake
City, UT; 4Salt Lake City VA Health Care System, Salt Lake City, UT; 5Medicine,
University of Utah School of Medicine, Division of Epidemiology, Salt Lake City, UT;
6Division of Epidemiology, Department of Medicine, University of Utah, Salt Lake
City, UT; 7Mayo Clinic, Rochester, MN; 8University of Utah School of Medicine,
Division of Epidemiology, Salt Lake City, UT
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Background. Although studies have been done to evaluate the efficacy of hospital
infection control strategies, results have been inconsistent and interpretation is com-
plicated by variation in design and implementation. Challenges of modeling data from
such studies can be met through the development of flexible frameworks that incorpo-
rate implementation specific components.

Methods. We developed a hierarchical transmission model based on a Bayesian
statistical framework for modeling nosocomial transmission. Markov chain Monte
Carlo was used for estimation which allowed for the modeling of missing data and trac-
tability of estimates. Additionally imperfect testing, importation probability and trans-
mission rate were incorporated in the model for parameter estimation. Transmission
rates had a common bivariate log-normal distribution for pre- and post-intervention
means in the control ICUs, but the post-intervention mean for ICUs in the interven-
tion arm was modified by an additive intervention effect parameter. We retrospectively
analyzed data collected from an intervention study including 18 ICUs, 10 of which
were assigned to the intervention arm. The study period was from April 2005 to Au-
gust 2006, during which time 20,945 patients were admitted to an ICU. Surveillance
cultures for methicillin-resistant Staphylococcus aureus were collected on patients
weekly, at admission and at discharge.
Results. The model estimated significant variation in importation across the 18 ICUs

(Figure 1) and estimates of importation were consistently higher than those of admission
prevalence (Figure 2). The intervention effect parameter estimate was 0.02 with 95% CI
[-0.45, 0.49] on the log-scale, suggesting no effect, while estimates of the mean

S122 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



transmission rate varied little between the pre- and post-intervention periods (Figure 3).

Conclusion. Modeling importation and transmission did not alter the conclusions
of the original study, which showed no intervention effect. Transmission models pro-
vide an efficient, flexible framework for parameter estimation, and can be used to an-
alyze infection control interventions. Future work includes incorporating patient-level
and ICU-level characteristics, and development of an R package for general use.
Disclosures. All authors: No reported disclosures.

295. Excess Length of Stay due to Methicillin-Resistant Staphylococcus
aureus and Vancomycin-Resistant Enterococci Infections at ICUs across the
United States
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City, UT; 2Internal Medicine, University of Utah School of Medicine Division of
Epidemiology, Salt Lake City, UT; 3Mayo Clinic, Rochester, MN; 4University of Utah
School of Medicine, Division of Epidemiology, Salt Lake City, UT
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Background. Understanding the impact of hospital-acquired infections on excess
length of stay (LOS) can help to identify variation in practice and opportunities to im-
prove care. However, time-dependent bias, which occurs when the timing of infections
is not appropriately taken into account, can inflate the estimates of excess LOS due to
HAIs. We used a multistate model to examine the excess ICU LOS after methicillin-
resistant Staphylococcus aureus (MRSA) and vancoymycin-resistant enterococci (VRE)
positive clinical cultures.

Methods. We conducted a retrospective study using clinical culture results from
13,278 patients admitted to 18 ICUs in the United States from April 2005 – August
2006. Our multistate model (Figure 1) incorporated an intermediate event, and two
endpoints: death and discharge. Because death and discharge are competing events,
we modeled them separately to improve our interpretation. We obtained median
LOS estimates, interquartile range [IQR] and estimates of excess LOS using the mul-
tistate model with 95% Confidence Intervals (CIs) using 1,000 bootstrap samples. Ad-
ditionally, we examined variation in and associations of excess ICU LOS estimates
across the ICUs due to positive MRSA and VRE cultures.
Results. Of patients admitted to ICU, 13.2% died before discharge or ICU transfer.

Median ICU LOS [IQR] for those without a positive culture and those with positive
MRSA and VRE cultures were 4 days [2, 7], 9 days [4, 20] and 9 days [4, 21], respectively.
Multistate model estimates of excess ICU LOS [95% CI] were 3.7 days [2.3, 5.1] and 5.3

days [3.6, 7.5] for MRSA and VRE positive clinical cultures, respectively. Estimates of
excess ICU LOS were positively correlated (Figure 2), ranging from -2.0 and 32.0 days
and -1.7 and 42.0 days for MRSA and VRE positive clinical cultures, respectively.

Conclusion. Overall, excess ICU LOS was longer after positive VRE cultures com-
pared to positive MRSA cultures. Estimated excess ICU LOS were similar to the differ-
ences in the median ICU LOS for those with MRSA and VRE positive cultures. There
was a positive correlation in excess ICU LOS related to MRSA and VRE infections,
suggesting possible ICU-level factors contributing to excess LOS. Future analyses
that adjust for confounders are warranted.
Disclosures. R. E. Nelson, Roche: Consultant and Grant Investigator, Consulting

fee, Research grant and Research support
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4University of Utah School of Medicine, Division of Epidemiology, Salt Lake City, UT;
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Background. A number of studies have estimated the cost associated with health-
care-associated methicillin resistant Staphylococcus aureus (MRSA) infections (MRSA
HAIs) during the primary hospitalization. However, little is known about their impact
on post-discharge resource utilization. The purpose of this study was to estimate health-
care costs and utilization attributable to MRSA HAIs after discharge from the hospital.
Methods. Our study cohort consisted of patients with an inpatient admission last-

ing longer than 48 hours within the US Department of Veterans Affairs (VA) system
between October 1, 2007 and November 30, 2010. Of these patients, we identified those
with an MRSA HAI from microbiology reports in the VA electronic medical record.
MRSA HAIs were defined as positive clinical cultures for MRSA between 48 hours
after admission and 48 hours after discharge. We constructed multivariable regression
models to assess the impact of MRSA HAIs on post-discharge outpatient, inpatient,
and pharmacy costs and utilization in the 365 days following discharge. We used pro-
pensity score matching to identify a subset of patients without MRSA HAI who were
similar in observable characteristics to those with MRSA HAI.
Results. After applying our inclusion criteria, our cohort included 369,743 inpa-

tients, of whom, 3,599 (1.0%) had MRSA HAIs. Our final analysis sample included
3,592 patients with MRSA HAI who had been matched to 3,592 patients without
MRSA HAI. Using generalized linear models, we found that MRSA HAIs resulted
in greater pharmacy ($710, p < 0.0001) and inpatient costs ($11,044, p < 0.0001) dur-
ing the 365-day post-discharge period. In addition, using logistic and negative binomi-
al regressions, we found that having an MRSA HAI increased the risk of a readmission
(OR = 1.396, p < 0.0001), the number of prescriptions (IRR = 1.138, p < 0.0001), and
inpatient days (IRR = 1.204, p < 0.0001) but decreased the number of subsequent out-
patient encounters (IRR = 0.941, p = 0.008).
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Conclusion. This study shows that MRSAHAIs are associated with significant post-
discharge health care cost and utilization. These findings suggest that financial benefits
resulting from infection prevention efforts may extend beyond the initial hospital stay.
Disclosures. All authors: No reported disclosures.

297. Trends in Staphylococcus aureus (SA) Isolation in 28 US Hospitals,
2009-2013
Daniel J. Diekema, MD, FIDSA, FSHEA1; Sandra S. Richter, MD2; Linda Boyken1;
Kris Heilmann1; Fathollah Riahi1; Shailesh Tendolkar1; Gary Doern, PhD1; 1University
of Iowa, Iowa City, IA; 2Pathology and Laboratory Medicine, Cleveland Clinic,
Cleveland, OH
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Background. Recent data suggest that healthcare-associated invasive methicillin-
resistant S. aureus (MRSA) infections are declining in the US (JAMA Intern Med
2013;173:1970). However, such infections are the minority of SA disease. Few studies
have examined recent trends in epidemiology of SA clinical isolates that include sus-
ceptible, community-onset and non-bloodstream isolates. We performed multicenter
SA surveillance in 2009, 2011 and 2013.
Methods. We collected SA isolates from July-December in 2009, 2011 and 2013 from

a geographically representative sample of US hospitals. 28 centers participated in all 3 sur-
veys, each submitting up to 100 consecutive, unique (1 isolate/patient) clinically-significant
SA, with demographic information, during each survey. Susceptibility testing was per-
formed using CLSI methods and mecA PCR. Pulsed field gel electrophoresis (PFGE),
spa and SCCmec typing, and pvl detection were performed on all MRSA. We defined
as hospital-onset (HO) those SA from cultures obtained >48 h after admission.
Results. A total of 8377 SA isolates were collected (2009:2828, 2011:2767, 2013:

2782). Age distribution of pts was < 5 (6%), 6-20 (10%), 21-64 (59%), and > 65 years
(23%), and 55% were male. The most common specimen source was wound/abscess
(52%), followed by bloodstream (25%). The %MRSA decreased over time, from 53% of
isolates mecA + in 2009-2011 to 46% in 2013. Only 15% of SA were HO: among
MRSA, the % that were HO decreased from 15-16% in 2009-2011 to 12% in 2013.
HO-MRSA accounted for only 5% of all SA clinical isolates in 2013. The USA300
MRSA PFGE type predominated in all three surveys, and by 2013 a single spa type
(t008) accounted for 54% of all MRSA, followed by t002 (17.2%), with no other spa
type accounting for more than 2% of MRSA. High level mupirocin resistance increased
among SA/MRSA from 1.8/2.2% in 2009 to 2.6/3.9% in 2013.
Conclusion. Consistent with reports of declining HO-MRSA infection rates, our

microbiology lab-based surveillance reveals that a decreasing proportion of all SA clin-
ical isolates are MRSA or hospital-onset. Rates of resistance to mupirocin, an agent used
often in HO-MRSA prevention programs, are rising. Strategies to prevent SA infections
beyond HO-MRSA will be needed to substantially impact the burden of SA disease.
Disclosures. D. J. Diekema, Forest Labs: Grant Investigator, Research grant
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Methicillin-Resistant Staphylococcus aureus in a Prospective Cohort of
Collegiate Athletes
Natalia Jimenez-Truque, PhD, MSCI1; Elizabeth Saye, BS1; Nicole Soper, MT1;
Ben Saville, PhD2; Isaac Thomsen, MD1; Kathryn Edwards, MD, FIDSA1;
C. Buddy Creech, MD, MPH1; 1Pediatric Infectious Diseases, Vanderbilt University
Medical Center, Nashville, TN; 2Vanderbilt University Medical Center, Nashville, TN

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Athletes have higher risk of infection with Staphylococcus aureus than
the general population. Most studies in athletes have included primarily male contact
sports participants and have not assessed staphylococcal carriage, which increases the
risk of infection. The natural history of staphylococcal carriage across sports is poorly un-
derstood and limits strategies to prevent infections in athletes. We aimed to examine the
epidemiology and risk factors of staphylococcal carriage in a cohort of collegiate athletes.

Time to becoming colonized with S. aureus in 186 college athletes

Percentage of staphylococcal carrier profiles in athletes

Methods. We enrolled a cohort of 377 varsity collegiate athletes who were followed
from August 2008 to April 2010. A baseline, self-administered questionnaire ascer-
tained risk factors for colonization. Nasal and oropharyngeal swabs were obtained at
enrollment and monthly thereafter to detect staphylococcal colonization, both with
methicillin-susceptible (MSSA) and methicillin-resistant S. aureus (MRSA). We
used American Academy of Pediatrics definitions of contact and noncontact sports.
Secondary outcomes included time to colonization with S. aureus and carriage profile
(e.g., noncarriers, intermittent carriers, and persistent carriers). A parametric survival
model, multinomial mixed models, logistic regression, and multinomial logistic regres-
sion were used, as appropriate.

Results. Overall, 224 contact sports and 153 noncontact sports athletes were en-
rolled. Compared to noncontact sports athletes, those in contact sports had higher risk
of carrying S. aureus over time. Contact sports participants had higher odds of being
colonized with MRSA [odds ratio (OR), 2.36; 95% confidence interval (CI), 1.13-4.93],
they tended to carry S. aureus for longer periods of time (intermittent carriage OR,
3.60; 95% CI, 2.02-6.40; persistent carriage OR, 2.39; 95% CI, 1.21-4.72), and acquired
S. aureus more quickly [hazard ratio (HR), 1.61; 95% CI, 1.02-2.55].

Conclusion. Staphylococcal carriage was common in contact sports athletes, par-
ticularly for football team members. These findings suggest that efforts to prevent
transmission of S. aureus among athletes should be focused on contact sports teams.

Disclosures. K. Edwards, Novartis: Grant Investigator and Scientific Advisor, Re-
search grant

299. Duration of Colonization with Methicillin-resistant Staphylococcus
aureus and Determinants of More Rapid Clearance of Colonization
Valerie C. Cluzet, MD1; Jeffrey S. Gerber, MD, PhD2; Irving Nachamkin, DrPH,
MPH3; Joshua Metlay, MD, PhD4; Theoklis Zaoutis, MD, MSCE5; Kathleen G. Julian,
MD6; David Royer, PhD7; Darren R. Linkin, MD, MSCE8; Susan E. Coffin, MD, MPH9;
David J. Margolis, MD, PhD1; Judd E. Hollander, MD1; Rakesh D. Mistry, MD, MS10;
Laurence J. Gavin, MD1; Pam Tolomeo, MPH1; Jacqueleen Wise1; Mary K. Wheeler,
MBE11; Warren Bilker, PhD5; Xiaoyan Han, MS11; Baofeng Hu1; Neil O. Fishman,
MD1; Ebbing Lautenbach, MD, MPH, MSCE8; The CDC Prenvention
Epicenters Program1; 1University of Pennsylvania Perelman School of Medicine,
Philadelphia, PA; 2Department of Pediatrics, Division of Infectious Diseases, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 3Department of Pathology and
Laboratory Medicine, University of Pennsylvania, Perelman School of Medicine,
Philadelphia, PA; 4Medicine, Harvard Medical School, Boston, MA; 5Center for
Clinical Epidemiology and Biostatistics, University of Pennsylvania, Perelman School
of Medicine, Philadelphia, PA; 6Penn State Hershey Medical Center, Hershey, PA;
7Lincoln University, Lincoln University, PA; 8University of Pennsylvania School of
Medicine, Philadelphia, PA; 9Division of Infectious Diseases, The Children’s Hospital
of Philadelphia, Philadelphia, PA; 10Children’s Hospital Colorado, Aurora, CO;
11Center for Clinical Epidemiology and Biostatistics, University of Pennsylvania
Perelman School of Medicine, Philadelphia, PA

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Factors associated with duration of methicillin-resistant Staphylococ-
cus aureus (MRSA) colonization in the community setting are unknown. The objective
of this study was to assess the duration of MRSA colonization and factors associated
with termination of colonization among subjects presenting with MRSA acute skin
and soft tissue infection (SSTI).
Methods. A prospective cohort study was conducted from January 1, 2010

through December 31, 2012 at five academic medical centers. Patients presenting
with acute SSTI (i.e., index cases) and their household members were followed with
serial surveillance cultures for MRSA colonization every two weeks for six months. Du-
ration of colonization was calculated using a Kaplan-Meier estimate. A Cox propor-
tional hazards regression model was developed to identify factors associated with
termination of colonization with MRSA.
Results. Median duration of MRSA colonization among index cases was 36 days

(inter-quartile range [IQR] 21-91 days). Fifty-three index cases (19.4%) remained colo-
nized with MRSA at the end of the study period. Factors associated with more rapid
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termination of MRSA colonization included: treatment of the MRSA SSTI with clinda-
mycin (adjusted hazard ratio (HR), 1.55; 95% confidence interval (CI), 1.16-2.07;
P = 0.003) and non-white race (HR, 1.43; 95% CI, 1.08-1.89; P = 0.01). Neither presence
of family members under the age of 18 nor MRSA colonization in household members at
study entry were associated with duration ofMRSA colonization (HR, 1.17; 95% CI, 0.87-
1.56; P = 0.30 and HR, 0.91 95% CI, 0.74-1.10; P = 0.33, respectively).
Conclusion. Among individuals with an acute MRSA SSTI, duration of colonization

with MRSA was shorter than has been reported in other studies, due perhaps to a more
systematic sampling approach; however, approximately 20% of subjects remained colo-
nized at the end of six months. The association between clindamycin and shorter duration
of MRSA colonization may indicate a unique role for this antibiotic in treatment of MRSA
SSTI. Interestingly, presence of colonization in a household member was not significantly
associated with duration of colonization. Future studies of household decolonization
should look at the impact of this on duration of colonization in the index case.
Disclosures. T. Zaoutis, Merck: Investigator, Research grant; Merck: Consultant,

Consulting fee; Pfizer: Consultant, Consulting fee; Astellas: Consultant, Consulting fee

300. Tracing the Natural History of Methicillin-Resistant Staphylococcus
aureus (MRSA) Colonization among Residents of a Long Term Veterans’
Nursing Home in Pittsburgh, PA
Gitanjali Pai, MD1; Marilyn Wagener, MPH2; Candace Cunningham, RN3;
Cheryl Creen, RN, MSN3; Diana Toy, RN, BSN, CIC3; Robert Muder, MD4; 1Division
of Infectious Diseases, University of Pittsburgh Medical Center, Pittsburgh, PA;
2University of Pittsburgh, Pittsburgh, PA; 3VA Pittsburgh Healthcare System,
Pittsburgh, PA; 4VA Pittsburgh Healthcare System, University of Pittsburgh School of
Medicine, Pittsburgh, PA

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Residing in long-term care facilities (LTCF) is a risk forMRSA carriage
and infection. MRSA colonization rates up to 40% are reported, 3% to 50% of colonizers
develop infections. In 2007, VA Pittsburgh Healthcare System (VAPHS) initiated univer-
sal screening for MRSA in LTCF patients. This afforded a unique opportunity to examine
the natural history and consequences ofMRSA carriage in LTCFs. The aims were to assess
MRSA colonization and infection over a 6 year period in a VA long term care facility and
to identify risk factors for infection among those colonized with MRSA.
Methods. This was an observational retrospective cohort study. Charts of all patients

residing at the facility with a surveillance or clinical culture yieldingMRSA during FY 2007
through FY 2012 were reviewed. Patients with prior or active staphylococcal infection were
excluded. Patients were followed until death, discharge, transfer or up to September 2012.
Results. 359 patients were identified. 41% were MRSA positive on admission and

59% acquired MRSA during their stay at a median of 49 days post admission. Overall
15% acquired MRSA infections-10% of patients that were positive on admission and
18% of new MRSA patients. Factors associated with infection using multivariate anal-
ysis included: length of stay [LOS] >3 weeks [OR 8.10 (95% CI 1.9-35.4)], duration of
MRSA carriage [1.003/day (1.002-1.005)], dementia [2.66 (1.3-5.3)], skin breakdown
[3.98 (2.0-8.0)], female gender [4.73 (1.1-19.8)] and hemodialysis [3.72 (0.9-14.7)].
14.5% died during the current admission. Mortality was related to age, underlying dis-
eases and MRSA colonization at admission, but not MRSA infection. Use of antibiotics
was not associated with MRSA infections or death. The rate of MRSA transmission
during this time period averaged 0.89/1,000 bed days of care.
Conclusion. Risk factors significant for MRSA infection are presence of wounds,

dementia, hemodialysis, duration of MRSA carriage and prolonged length of stay
which would be suitable targets for studies examining benefits of decolonization.
The majority of infections in our long-term care facility occurred among those acquir-
ing MRSA colonization after admission, despite an active MRSA prevention program
and a low rate of transmission.
Disclosures. All authors: No reported disclosures.

301. Risk of Methicillin-Resistant Staphylococcus aureus Infection in
Patients with Intermittent vs Persistent Nares Colonization
Daniel I. Vigil, MD1; Wesley D. Harden, MD2; Anne E. Hines, PhD3; Mary T. Bessesen,
MD4; 1Department of Preventive Medicine, University of Colorado-Denver, Aurora,
CO; 2Preventive Medicine, University of Colorado-Denver, Aurora, CO; 3Research,
DVAMC-Denver, Denver, CO; 4VA Eastern Colorado Health Care System and
University of Colorado School of Medicine, Denver, CO

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Prevention of methicillin resistant Staphylococcus aureus (MRSA)
infection is of concern in healthcare settings. More information is needed about the
relationship between MRSA colonization and infection, in order to inform prevention
efforts. Among patients followed longitudinally, risk of methicillin sensitive S. aureus
(MSSA) infection is similar among non-colonized (NC) and intermittently colonized
(IC) patients, and higher among persistently colonized (PC) patients. Previous studies
of S. aureus infection in NC persons vs those with an IC or PC phenotype have not
included patients with MRSA colonization, and have been limited to patients on peri-
toneal dialysis. We compared the incidence of MRSA infection in patients who were
screened longitudinally over 41 months, and classified as PC, IC or NC.
Methods. Observational study of 3,873 patients who had > or = 5 MRSA nasal col-

onization screening tests collected longitudinally from February 20, 2010 through July
26, 2013. Invasive infections were identified using the CDC National Healthcare Safety
Network definitions. PC patients had > or = 80% of screening tests positive, NC pa-
tients had all negative screening tests. IC patients had > 0 and < 80% of screening

tests positive. Kaplan-Meier time-to-event analysis was used to determine the relative
risks of infection in PC, IC, and NC patients.
Results. 103 patients developed invasive MRSA infections, 16.3% of PC, 11.3% of

IC, and 0.5% of NC patients. PC patients were at higher risk of invasive infection than
NC patients, for any given period of time-at-risk (HR 39.2, 95%CI 19.6-78.4,
p < 0.001). IC patients were at higher risk than NC patients (HR 23.8, CI 13.8-40.9,
p < 0.001). The difference in risk between PC and IC patients was not statistically sig-
nificant (HR 1.65, CI 0.96-2.84, p = 0.071).
Conclusion. Among the general patient population of this tertiary care medical

center, invasive MRSA infection occurred frequently in both persistently and intermit-
tently colonized patients. There was a higher rate of infection in those who were PC
when compared with IC individuals, but the difference was not statistically significant.
These results suggest that the risk of MRSA infection is similar among persistently col-
onized and intermittently colonized patients.
Disclosures. All authors: No reported disclosures.

302. Methicillin-resistant S. aureus (MRSA) and Methicillin-susceptible S.
aureus (MSSA) Transmission to the Gowns and Gloves of Health Care
Workers interacting with Nursing Home (NH) Residents
Mary-Claire Roghmann, MD, MS1; J. Kristie Johnson, PhD2; John Sorkin, MD, PhD2;
Patricia Langenberg, PhD3; Brian Sorace, BS2; Lona Mody, MD, MSc4; 1Epidemiology
and Public Health, University of Maryland School of Medicine, Baltimore, MD;
2University of Maryland School of Medicine, Baltimore, MD; 3Department of
Epidemiology and Public Health, University of Maryland School of Medicine,
Baltimore, MD; 4University of Michigan, Ann Arbor, MI

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. The usefulness of barrier precautions in NHs in unknown. The pri-
mary objective of this multi-center study was to estimate the frequency of and risk fac-
tors for S. aureus transmission to protective gowns and gloves worn by health care
workers (HCW) when interacting with colonized NH residents.

Methods. Residents from 14 community NHs in Maryland and Michigan were
enrolled and cultured for S. aureus at the anterior nares and perirectal skin. HCWs
were asked to wear disposable gowns and gloves during a usual care activity (e.g.,
wound dressing). A research coordinator observed and recorded the type of care
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delivered with each activity and swabbed the HCW gown and gloves to test for the
transfer of S. aureus.

Results. 96 (24%) residents were colonized with MRSA and 58 (15%) with MSSA
from 398 enrolled residents. Compared with MSSA colonized residents, MRSA colo-
nized residents were significantly older (80 vs 75 years, p < 0.01), more likely to be on
antibiotics (14% vs 3%, p = 0.05), have a pressure ulcer (24% vs 11%, p = 0.04), and
have perirectal colonization with S. aureus (39% vs 14%, p < 0.01). We observed an
average of 8.6 care activities per resident. The number and duration of activities did
not vary by colonization status; however, the common types of care activities did
vary by whether residents were colonized with MRSA or MSSA. For example, trans-
ferring the resident was 93% more common care with MRSA colonized residents.
Transmission varied by type of care activity from 0% to 41% for gloves and 6% to
26% for gowns (Figures 1 and 2). Transmission to both gloves (28% vs 21%,
p < 0.01) and gowns (16% vs 12%, p = 0.03) was more common during care of
MRSA vs MSSA colonized residents.
Conclusion. S. aureus transmission to gowns and gloves was common; MRSA

transmission was 33% more common than MSSA transmission. This difference
could be due to greater burden of S. aureus in MRSA colonized residents as suggested
by the higher level of perirectal colonization and greater skin breakdown; however, it
could also be due to different care activities. To our knowledge, this is the first study to
study MRSA transmission by type of care activity in NHs. Our results have substantial
implications for infection prevention policy in NHs.
Disclosures. M. C. Roghmann, AHRQ: Grant Investigator, Grant recipient and

Research grant

303. Comparison of EnvironmentalMRSA Levels onHigh Touch Surfaces in Contact
Isolation and Non-Contact Isolation Patient Rooms: AVeterans Hospital Study
Chetan Jinadatha, MD, MPH1,2; Donna Brown, RN1; Kimberly Sikes1;
Nagaraja Ganachari-Mallappa, PhD1; 1Infectious Disease Division, Central Texas
Veterans Health Care System, Temple, TX; 2Department of Medicine, Texas A&M
University Health Science Center, College of Medicine, Bryan, TX

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Nosocomial methicillin-resistant Staphylococcus aureus (MRSA) infec-
tions in hospitalized patients cause significant morbidity and mortality. Hospital environ-
mental surfaces play an important role in transmission of healthcare-associated MRSA.
Evidencesuggeststhat there isa2-3percentincreasedriskofacquisitionofMRSAinapatient
whooccupied a roompreviously contaminated byMRSA. But theburden ofMRSA in non-
contact isolation rooms has not been studied well in Veterans hospital settings.
Methods. We identified each contact isolation patient room (occupied by a patient

with active MRSA colonization or infection) and non-contact isolation patient room
using infection control databases. A total of 5 surfaces were sampled in both the arms
(tray table, toilet seat, toilet grab bar, bedrail and call button). The samples were ob-
tained using Rodac contact plates (Hardy Diagnostics, Santa Maria, CA) in a patient
room where the patient had at least 2 days of stay. Roll plate technique was used for
non-flat surfaces. The contact plates were then incubated at 35-37OC for 48 hours.
Deep Pink or mauve colored colonies were identified as MRSA and the total colony
counts were recorded. Further, these colonies were confirmed as MRSA by using stan-
dard methods. When the colony counts for MRSA were greater than 200 or too nu-
merous to count, they were recorded as 200 to avoid outliers.
Results. We had a total of 23 rooms in the Non-MRSA arm and 39 rooms in the

MRSA arm. The total number of colonies identified were 93 (non-MRSA arm) and
1593 (MRSA arm). The average colony count per surface was 0.80 and 8.1 respectively
for non-MRSA and MRSA arms.
Conclusion. Non-MRSA rooms haveMRSA, but the burden is far lower thanMRSA

rooms. This may further provide insight into the transmission cycle of MRSA in a hos-
pital setting, especially in closed systems like Veterans hospitals. Further, the non-MRSA
rooms may have a role in nosocomial transmission in a hospital environment.
Disclosures. C. Jinadatha, Xenex Healthcare Services: Grant Investigator, Re-

search grant

304. Methicillin-resistant Staphylococcus aureus in Ohio EMS providers: A
statewide cross-sectional study
Robert Orellana, MPH1; Armando Hoet, DVM, PhD2; Bo Lu, PhD3; Sarah Anderson,
PhD1; Kurt Stevenson, MD, MPH4; 1Division of Epidemiology, Ohio State University,
Columbus, OH; 2Department of Veterinary Preventive Medicine, Ohio State
University, Columbus, OH; 3Division of Biostatistics, Ohio State University,
Columbus, OH; 4Infectious Diseases, Antimicrobial Stewardship Program, Ohio State
University Wexner Medical Center, Columbus, OH

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. Methicillin-resistant Staphylococcus aureus (MRSA) is an organism re-
sponsible for varying forms of infection and is considered a major public health threat.
Carriage rates of MRSA in hospital personnel has been shown to be higher than the ge-
neral population. Little research has been done to describe MRSA in emergency medical
service (EMS) personnel and no known studies have been performed in Ohio EMS pro-
viders. The objective of this study is to use sample weights to determine the statewide nasal
carriage prevalence of MRSA among Ohio EMS personnel and the associated risk factors.
Methods. A cross-sectional study was conducted among Ohio EMS personnel

randomly sampled from 84 urban and rural agencies. Surveys assessing demographics,
occupational history, health, cohabitation status, and hygiene practices were collected
with nasal swabs from those who enrolled. Survey weight adjusted analysis was per-
formed (1) to estimate MRSA nasal carriage prevalence of Ohio EMS providers in
2010, and (2) to identify variables associated with MRSA.
Results. MRSA was detected in 4.6% (13/280) EMS personnel sampled. By apply-

ing survey weights to account for differential selection, it was estimated that 1,965 Ohio
EMS providers were MRSA carriers. After employing the survey weights, factors asso-
ciated with MRSA carriage were: those who did not practice frequent hand hygiene
after glove use (odds ratio [OR], 10.51 [95% Confidence Interval (CI), 2.54 - 43.45];
P< 0.01), living with someone with a recent staphylococcal infection (OR, 9.02 [95%
CI, 1.03-78.98]; P = 0.05), and individuals with low frequency of hand washing (OR,
4.20 [95% CI, 1.02 -17.27]; P = 0.05).
Conclusion. The prevalence of MRSA in Ohio EMS personnel is both an occupa-

tional hazard and patient safety concern. Implementing methods to reinforce CDC
guidelines for proper hygiene could decrease MRSA found in the EMS setting. Previ-
ous literature suggests that a reduction in MRSA colonization can lead to decreases in
transmission and improved health for both patients and personnel.
Disclosures. All authors: No reported disclosures.

305. Changes in antibacterial resistance patterns in Staphylococcus aureus
strains which are related to microbiologically confirmed nosocomial
bacteraemia in a tertiary care educational hospital in Turkey: A perspective
through 2001-2013
Oguz Sipahi1; Serhat Uysal1; Sohret Aydemir2; Husnu Pullukcu1; Meltem Tasbakan1;
Alper Tunger1; Feriha Cilli1; Tansu Yamazhan1; Bilgin Arda1; Hilal Sipahi3;
Sercan Ulusoy1; 1Ege University Faculty of Medicine, Izmir, Turkey; 2Microbiology,
Ege University, Izmir, Turkey; 3Bornova Public Health Center, Izmir, Turkey

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. In this study it was aimed to evaluate the resistance patterns of mi-
crobiologically confirmed nosocomial bacteremia (MCNB) related S. aureus strains be-
tween 2001-2013 retrospectively.
Methods. Any patient in whom S. aureus was isolated in at least one set of blood

cultures (Sent to the bacteriology laboratory 72 h after hospital admission) was
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considered to have MCNB. Data of antibacterial resistance and hospital admission
dates were extracted from hospital patient record database.

Double or more isolates during each episode were counted as one episode. Blood cul-
tures were performed on Bact/Alert (bioMerieux, Durham, NC). Bacterial identifica-
tions were performed by automated API (bioMerieux, Durham, NC). Oxoid antibiotic
dics (England) were used to test antibacterial susceptibility by disc diffusion method
following the recommendations of CLSI.
Results. Interpreted as described by CLSI. Resistance patterns in the 2001-2003

and 2011-2013 periods were compared by Chi-square test. Results: Oxacillin resistance

in 2001 was 73.8% and %36.2 in 2013 (table). When 2001-2003 and 2011-2013 periods
were compared, resistance to oxacillin, levofloxacin, gentamicin, erythromycin and
clindamycin decreased significantly (p < 0.05) (table). No glycopeptide and linezolid
resistant strain was isolated during the study period.
Conclusion. There was a steady decrease in the overall S. aureus MCNB as well as

methicillin resistance rates except 2008-11 which require further investigation. This
steady decrease in the resistance rates after the 2003 budget application (which re-
quired prior approval of infectious diseases specialist for all extended spectrum anti-
biotics) and which is probably due to it, suggests that the application may also be useful
in decreasing the antimicrobial resistance in at least S. aureus.
Disclosures. All authors: No reported disclosures.

306. Switch from MRSA PCR to Agar for Nasal Screening Does Not Increase
Transmission
Judith Strymish, MD1; Ernest Robillard, RN2; Kalpana Gupta, MD, MPH3; 1Harvard
Medical School, Boston, MA; Infectious Disease, VA Boston Healthcare System, West
Roxbury, MA; 2Infection Prevention, VA Boston HCS, West Roxbury, MA;
3Department of Medicine/Boston University School of Medicine, Boston, MA

Session: 42. MRSA and VRE
Thursday, October 9, 2014: 12:30 PM

Background. The VA has guidelines to screen inpatients on admission (A),
transfer (T), and discharge (D). MRSA infection rates and transmissions have decreased
dramatically nationally with a bundle for MRSA, which includes screening,
improved infection prevention practices, environmental cleaning and culture change.
Screening programs with PCR are expensive, but rapid. Our facility implemented a
new screening program with agar (Spectra by Thermo Scientific) with a lab processing
time of 24 hours.
Methods. Number of transmissions in our acute care facility (ICU and wards)

were compared for 3 months prior to the intervention (period 1, October-December
2012) and 3 months after the intervention (period 2, October-December 2013) using a
poisson regression model in Stata There was a wash-out period of 9 months where A
and T were tested with PCR and D were tested with agar.
Results. The Incidence Rate Ratio for MRSA transmission was 1.32 (CI 0.67-2.59)

for period 2 compared to period 1, t p = 0.42. MRSA admission prevalence was 14% in
both periods 1 and 2. Turn-around times for agar tests were also compared to PCR
tests. 4777 PCR tests were done in period 1, with a mean turn-around time of 34.9
hours (SD 27.5) compared to 4793 swab tests in period 2 with a mean turn-around
time of 58.2 hours (SD 21.0). 19,074 tests were done in 2013 (at a cost for each PCR
of $35.00 for reagents, $10 for labor and for each agar $2.60 for reagents and $3.40 for
labor) for a potential $724812 cost savings/year (costs including labor $133518 for all
agar, $ 858330 for all PCR). Infection rates stayed stable over our time periods.
Conclusion. Increases in MRSA transmissions after change to agar testing were not

statistically significant. However, the rate ratio was in a positive direction and warrants
continued vigilance. Turn-around time increased from 1 to 2 days (reflecting increase in
test time, time to delivery of specimens and our Monday-Saturday daytime lab hours).
Potential cost savings are significant. A cost-effectiveness analysis would be of interest.
Disclosures. K. Gupta, Paratek: Consultant, Consulting fee

307. Prevalence of qac A/B among Methicillin-Resistant Staphylococcus
aureus (MRSA) Isolates Recovered from Active Surveillance Cultures of the
Anterior Nares in the Setting of Chlorhexidine Bathing
Martin Prager, MD1; MeghanWallace, BA2; Kerry M. Bommarito, PhD, MPH3; Carey-
Ann Burnham, PhD, Pediatrics2; David K. Warren, MD, MPH, FIDSA, FSHEA4;
1Infectious Diseases, Washington University in St. Louis, St Louis, MO; 2Pathology and
Immunology, Washington University School of Medicine, St. Louis, MO; 3Division of
Infectious Diseases, Washington University School of Medicine, St. Louis, MO;
4Division of Infectious Diseases, Department of Medicine, Washington University
School of Medicine, St. Louis, MO
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Thursday, October 9, 2014: 12:30 PM

Background. Chlorhexidine (CHG) body washes prevent methicillin-resistant
Staphylococcus aureus (MRSA) transmission and nosocomial blood stream infections
among intensive care unit (ICU) patients. CHG tolerance can be conferred by qac A/
Bresistance genes. The long-term use of CHG bathing may result in the emergence of
chlorhexidine-tolerant MRSA strains. The objective was to determine the frequency of
qac A/B and high-level mupirocin (MUP) resistance among MRSA isolates recovered
from active surveillance cultures from the anterior nares. We compared frequencies
before and after the introduction of a CHG daily body wash intervention in a surgical
intensive care unit.
Methods. Analysis included a random sample of banked MRSA isolates recovered

before (2005) and after (2008-2010, 2012) institution of a CHG bathing protocol. PCR
was used to detect the presence of qacA/B.Disk diffusion with a 200 ug mupirocin disk
(Oxoid) was used to detect high level MUP resistance; PCR for detection of mupAwas
performed on all resistant isolates. SCCmec typing was performed using a multiplex
PCR assay for SCCmec types I-V. Power analysis assumed a baseline qacA/B prevalence
of 1%; to detect an increase in prevalence of 1% per year with a statistical power of 80%
63 samples per year were required.
Results. Sixty-three MRSA isolates per year (out of approximately 250 banked iso-

lates per year), were randomly selected. Of the 315 selected isolates, 30 (9.5%) were qac
A/B positive and 26 (8.2%) were MUP resistant. There was no significant difference in
the prevalence of qac A/B positive MRSA isolates before (2005: 4, 6.3%) and after
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(2008: 1, 1.5%; 2009: 9, 14%; 2010: 11, 17%; 2012: 5, 8%) use of CHG bathing
(p = 0.23).The frequency of MUP resistant isolates per year was: 2005: 6 (9%); 2008:
7 (11%); 2009: 4 (6.3%); 2010: 5 (8%); 2012: 4 (6.3%). For the high-level MUP resistant
and/or qac A/B positive isolates for which SCCmec typing was available (n = 36),
SCCmectype II (24/36, 66%) was predominant.
Conclusion. Implementation of a daily CHG bathing protocol among surgical

ICU patients did not significantly increase the frequency of qac A/B genes in MRSA
isolates recovered from the anterior nares over a 6 year period. The frequency of high
level MUP resistance in these strains also remained stable.
Disclosures. C. A. Burnham, Thermofisher Scientific: Consultant, Consulting fee

308. Effect of chlorhexidine bathing and other infection control practices
on the Benefits of Universal Glove and Gown (BUGG) Trial: A subgroup-
analysis
Daniel Morgan, MD, MS1,2; Lisa Pineles, MA3; Michelle Shardell, PhD4; Carol Sulis,
MD5; Daniel H. Kett, MD6; Jason E. Bowling, MD7; Beverly Belton, RN, MSN, NE-BC8;
Anthony D. Harris, MD, MPH3; BUGG Study PIs1; 1VA Maryland HCS, Baltimore,
MD; 2Epidemiology and Public Health, University of Maryland School of Medicine,
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Background. Multiple interventions exist to limit transmission of methicillin-re-
sistant Staphylococcus aureus (MRSA). The effect of combining different interventions
is not known.
Methods. We conducted a subgroup analysis of the Benefits of Universal Glove

and Gown (BUGG) trial to examine the effect of universal gloving and gowning
while using other infection control interventions.

Results. Over 20 ICUs and 26,180 patient admissions, the reduction in
MRSA transmission observed in BUGG tended to be greater in units also using chlor-
hexidine bathing (rate difference -1.20, 95% CI -5.02 to 2.63, p-value = 0.18) and was
significantly greater in units switching from active surveillance culturing for MRSA
(rate difference -8.16, 95% CI -16.42 to 0.01, p-value = 0.05). We found universal
glove and gown use worked equally well in academic and non-academic ICUs (p = 0.15).
Conclusion. The reduction in MRSA observed with the universal glove and gown in-

tervention was persistent in units also using chlorhexidine bathing and in academic and
non-academic hospitals. Universal glove and gown use appeared to work as well or better
in ICUs adopting universal glove and gown after being on active surveillance culturing.
Disclosures. All authors: No reported disclosures.

309. Clinical, Psycho-social and Cost Impacts of Performing Active
Surveillance to Discontinue MRSA Contact Isolation for Patients Admitted
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Background. Many healthcare facilities automatically initiate contact isolation
whenever known methicillin-resistant Staphylococcus aureus-colonized (MRSA+) pa-
tients are readmitted, but duration of colonization with MRSA varies. Facilities often
lack systemic methods to ensure appropriately timed MRSA screening to discontinue
isolation when no longer needed, resulting in continued contact isolation for remote
MRSA infections.
Methods. We conducted a process improvement project on 7 medical-surgical

units of a 913-bed community-based academic hospital. The project goal was to

facilitate MRSA screening of known MRSA+ patients who were readmitted, if their
last MRSA+ culture had occurred ≥ 1 year previously, via improved communication
between Infection Prevention and nursing and physician staff and flagging of
MRSA+ patients eligible for active surveillance. Clearance from isolation required 2
negative nasal MRSA cultures using ChromAgar media. We then conducted a
mixed methods, retrospective evaluation of the project to evaluate: (1) percentage of
eligible patients screened and cleared; (2) psycho-social evaluation of impact of isola-
tion via a survey of a convenience sample of 32 MRSA+ patients; and (3) cost of the
screening program vs cost burden of unnecessary isolation.
Results. During February 2013-March 2014, 269 patients were eligible for MRSA

screening, of whom 48 (18%) were unable to complete screening due to discharge or
antibiotic use. Of the 221 completing screening, 130 (81%) were found to be no longer
colonized. Of 32 patients surveyed, 13 (41%) reported that isolation had affected their
hospital stay, and 9 (28%) reported emotional distress resulting from their isolation.
Total cost savings of the program were estimated at $101,230/year across the 7 study
units. To date, 3 (2%) previously cleared patients have been readmitted with subse-
quent cultures growing MRSA, requiring re-isolation.
Conclusion. Eighty percent of patients with history of MRSA ≥1 year previously

no longer were MRSA-colonized. Our findings suggest that an active surveillance pro-
gram targeting patients with a distant history of MRSA has the potential to improve
patient experience as well as reduce costs.
Disclosures. All authors: No reported disclosures.
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Background. Contact Precautions (CP) for preventing transmission of methicil-
lin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant enterococcus
(VRE) has been a cornerstone of infection prevention programs. In recent years, how-
ever, horizontal interventions such as chlorhexidine gluconate (CHG) bathing and ul-
traviolet-C (UVC) light disinfection have gained traction, and studies have increasingly
suggested that CP may have risks that outweigh its benefits. This study was conducted
to assess the present state of CP in U.S. hospitals.
Methods. 751 physician members of the Emerging Infections Network (EIN) who

had identified themselves as having interest or involvement in infection prevention/in-
fection control were invited to complete an electronic survey. The survey, which re-
mained open for 4 weeks, contained 8 questions designed to ascertain current
practices related to reducing transmission of MRSA and VRE.
Results. 429 members responded to the survey (57.7%). Respondents reported on-

going use of routine CP for MRSA (93%) and VRE (92%). The most widely used trigger
for CP for both pathogens was positive clinical culture (97%), followed by pre-existing
alert in the electronic record (90%), then positive surveillance culture (76%); practices
for discontinuation of isolation varied widely. 81% reported performing MRSA active
surveillance testing (AST) and 34% perform VRE AST for specific inpatient populations.
85% perform CHG bathing and 64% perform S. aureus decolonization with mupirocin
for one ormore subsets of inpatients. 23% reported using either hydrogen peroxide vapor
or UVC light as means of room disinfection at discharge. Free text responses noted frus-
tration and heterogeneity in the application, practice, and discontinuation of CP.
Conclusion. Routine use of CP forMRSA and VRE remains commonplace, although

horizontal interventions such as CHG bathing are increasingly used. Respondents fre-
quently questioned the value of routine CP. The heterogeneity of practices and policies
was striking, and may be guided by regulatory pressure. Evidence-based guidelines from
professional organizations regarding CP and horizontal interventions are needed.
Disclosures. All authors: No reported disclosures.

311. Reducing Nosocomial Infection in the NICU: A report on the first 10
years of our Performance Improvement Journey in Honolulu
Marian Melish, MD1; Guliz Erdem, MD2; 1Kapiolani Medical Center for Women and
Children, Honolulu, HI; University of Hawaii, Honolulu, HI; 2University of Hawaii
John A. Burns School of Medicine, Honolulu, HI
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Background. Nosocomial infections are a major problem in Neonatal Intensive
Care Units (NICU) that may cause death, disability, increase length of stay, decrease pa-
tient satisfaction, utilize medical center resources and generate increased costs. Although,
our NICU nosocomial infection rates compared favorably with contemporaneous rates in
2003, we were distressed with sharply defined time limited outbreaks of P. aeruginosa
(PA), and S. aureus (SA) in our crowded open room 60 bed tertiary-care NICU. Our
project aim has been to decrease our nosocomial infection in a sustainable manner.
Methods. We began our performance improvement following the Plan-Do-

Check-Act cycle and involving many stakeholders. This is a progress report on the
first decade of our experience of the ongoing initiative including processes against nos-
ocomial Blood Stream Infections (BSI), SA infections, NEC and Central Line Associ-
ated BSI (CLABSI). Universal daily mupirocin ointment to all NICU babies (2004),
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hand hygiene initiative (2005), PA environmental reduction initiative (2005), central
line insertion bundle (2005), weekly survey and contact isolation for SA (2008), regular
scheduled meetings with Infection Control and NICU MD and RN staff (2008), NEC
prevention bundle (2008), dwell time limits for IV catheters (2008), comprehensive
unit-based safety program (2009), central line maintenance bundle (2011).
Results. Hand Hygiene rose: 60% 2005 to 96% 2012, p <.001, BSI fell from 9.6%

admissions, 3.2/1,000 patient days in 2003 to 0.5% admissions, 0.3/1,000 patient-days
in 2012. All SA colonization and infections fell after mupirocin p <0.002. NEC in
<1500 g. babies declined 11% vs 4% p< 0.03. CLABSI fell from 1.8/1,000 line days
2010 to 0.18/1,000 line days 2012. Major positive attitude changes and professional
engagement accompanied these results. A saving of $8,108,790 is estimated from the
baseline period of 2003 through 2005 to the entire decade.
Conclusion. We succeeded in reducing all bacteremias, all SA and PA infections,

NEC, CLABSI. Our NICU nosocomial Infection rate and NEC rates are now in the
lowest quartile of centers reporting to the Vermont Oxford Network.
Disclosures. All authors: No reported disclosures.

312. Reduction of Nosocomial Blood Stream Infections (BSI) and
Nosocomial Vancomycin-Resistant Enterococcus faecium (VRE)
Colonisation on an Intensive Care Unit (ICU) after the Introduction of
Antiseptic (Octenidine-based) Bathing: An Interrupted Time Series
Analysis
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Background. On a 32 bed operative ICU at a university nosocomial VRE cases
increased despite enforcement of hand hygiene and environmental disinfection. An
intervention consisting in antiseptic bathing with octenidine (Octenisan1 , Schülke)
was started for control.
Methods. Between January 2012 and April 2014 ICU patients were screened for

VRE at admission and twice weekly. Patients with a negative admission screening and
a subsequent detection of VRE were defined as nosocomial cases. Intervention started
May 2013 and was implemented August 2013. Octenidine based body washes were stan-
dardised by the use of new wash clothes for each body region and engaged hand disin-
fection before contacts at aseptic sites. Active surveillance for BSI and VRE infection and
colonisation was performed, and VRE infections were determined according to the Cen-
ters for Disease Control and Prevention (CDC) criteria. Positive blood cultures taken
after 3 days of admission were defined as nosocomial BSI. In case of skin commensals
only the repeated detection in two independent blood cultures was taken as BSI. VRE
were typed by PFGE. One-sided Permutation test was used to test the pre- and the post-
intervention periods for significance (open source program "R" used).
Results. During the pre-intervention period 100 admitted (61% vanA, 39% vanB)

and 113 nosocomial (60% vanA, 40% vanB) VRE cases were detected resulting in mean
incidence densities (ID) of admitted and nosocomial cases of 6.6 and 7.53/1,000
patient days, respectively. PFGE analysis revealed three vanA and four vanB clusters
with partially differing hyl and esp profiles, as well as unique strains. Post-intervention-
ally, 30 admitted (65% vanA, 35% vanB) and 19 nosocomial (63 % vanA, 37% vanB)
cases occurred resulting in mean IDs of 4.13 and 2.61 (p < 0.001), respectively. PFGE
analysis showed two vanA and one vanB cluster, as well as unique strains. Nosocomial
VRE infections were 10 in the pre- and one in the post-intervention period. Incidence
densities of BSI pre- and post-intervention were 2.98 and 2.06, respectively (p = 0.147).
Conclusion. At admission to surgical ICU a high VRE prevalence was detected.

The implementation of universal decolonisation using octenidine in combination
with a standardised washing regimen led to a significant reduction of nosocomial
VRE and a trend in reduction of BSI.
Disclosures. All authors: No reported disclosures.
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Background. In hospitals with limited private rooms, CP for patients with a history
of MRSA colonization may influence capacity. We assessed outcomes associated with
rapid testing and discontinuation of CP for patients with documented clearance.

Methods. We conducted a prospective observational study of PCR-based MRSA
screening from June 1, 2012-December 31, 2013 in the Emergency Department (ED)
of the Massachusetts General Hospital, Boston, MA. Patients were eligible if they had
a history of a MRSA-positive culture, but not more recent than 90d prior to the ED
visit. Eligible subjects were enrolled upon screening for nasal colonization with PCR
(subject-visit). PCR- subjects had CP discontinued; PCR+ subjects did not. The primary
outcome was the proportion of enrolled subjects with CP-discontinuation. For subjects
admitted to MGH within 30d of screening, we measured the time from ED arrival to
inpatient bed arrival. When subjects were admitted to semi-private rooms and the paired
bed remained vacant due to CP-status, we identified idle beds and compared attribut-
able idle bed hours between PCR- and PCR+ subjects. Program costs (i.e., direct testing
costs, personnel) minus decreased implementation of CP were estimated and compared
to revenue from associated changes in idle bed hours affecting capacity.
Results. There were 2,864 eligible patients; 648 (23%) visits were enrolled. Of

these, 65.1% (422/648) were PCR- and MRSA CP were discontinued. Among the
476 admissions, the PCR- (291) and PCR+ (185) admissions had similar mean
hours-to-bed arrival (9.1 ± 5.7 vs 9.7 ± 6.4, p = 0.29). PCR- subjects had shorter
mean idle bed hours compared to PCR+ (28.6 ± 25.2 vs 75.3 ± 70.5, p < 0.001). At rep-
resentative hospital occupancy levels (75-99%), the expected revenues from increased
capacity plus averted CP implementation costs exceeded program costs by a ratio of 2:1
(surplus: $181,000 - $271,000).
Conclusion. The majority of subjects were MRSA-negative by PCR and had

MRSA CP discontinued. Among admitted subjects, PCR screening for MRSA with
real-time removal of CP led to a substantial and significant reduction in idle bed
hours. Estimates of program cost were outweighed by decreases in CP implementation
costs and increased revenues from increased hospital capacity.
Disclosures. All authors: No reported disclosures.

314. When Should Contact Precautions be Discontinued for Patients with
Methicillin-Resistant Staphylococcus aureus (MRSA)
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Background. When to discontinue contact precautions (CP) for patients (pts)
with MRSA remains unresolved and policies vary between hospitals. Our facility con-
siders an MRSA patient positive (+) (and thus remaining in CP) until they have had
two active surveillance cultures (ASC) return negative (-) or have undergone successful
decolonization therapy.
Methods. From October 2010-March 2014 we prospectively performed admission

ASC (and weekly for those with (-) results) on pts known to have been MRSA (+) for at
least 1 year to determine the proportion who remained MRSA (+). Characteristics (age,
sex, race, hospitalization within the year, presence of a wound or foreign body, receipt
of antibiotics, hemodialysis, and residence in a group setting) were collected from a
chart review to determine factors associated with persistent carriage.
Results. Over the study period 408 pts with MRSA had an admission ASC done a

mean of 1671 days from their first known (+) MRSA culture (range 416 - 5668 days).
Ultimately, 82 (20.1%) pts in the cohort had MRSA detected during the study. 68
(16.7%) of 408 had a (+) admission ASC. Of the 339 pts who had a (-) admission
ASC, 181 (53.4%) had a second ASC culture and 8 (4.4%) were (+) for MRSA. Of the
173 pts who had two (-) ASC, 6 (3.5%) went on to have a future culture (+) for MRSA.
Increased number of days between first known (+) MRSA culture to admission ASC

was associated with a lower risk for having MRSA detected during the study (p= 0.04)
and having the ASC performed more than 5 years since the first known (+) MRSA
culture was associated with the lowest risk (OR 0.45, [0.25-0.79], p = 0.005). For exam-
ple, 18 (12.5%) of 144 pts with an ASC done more than 5 years from their first known
(+)MRSAvs 64 (24.2%) of 264 pts with an ASC done 5 years or less from their first known
(+) MRSA culture had MRSA detected during the study. Presence of a foreign body sig-
nificantly increased the risk for having a (+) MRSA culture (OR 1.36 [1.02-1.82], p= 0.05)
and female sex significantly reduced the risk (OR 0.78 [0.60-1.00], p = 0.05).
Conclusion. The proportion of pts with MRSA documented more than a year ago

who remained (+) was 20.1% however this significantly decreased over time, particu-
larly after 5 years. Our data also suggest that in the absence of a foreign body and
especially among females, CP can be discontinued after one (-) admission ASC.
Disclosures. C. Salgado, Wolters Kluwer Health: Editorial Assistance, Licensing

agreement or royalty

316. Decolonization of Methicillin-Resistant Staphylococcus aureus
(MRSA) Carriers in a Surgical Intensive Care Unit (SICU): Success Rate
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Background. The aim of this study is to evaluate the effect of decolonization ther-
apy using antiseptics on the acquisition of MRSA in a SICU and to identify the risk
factors for short-term decolonization failure.
Methods. This study was conducted at a 14-bed SICU over a 23-month period. Dur-

ing a baseline period (January 2012 through November 2012), active surveillance cultures
(ASC) for MRSAwere performed on nasal swab samples from all SICU patients at admis-
sion. Isolation precautions were performed when MRSA was identified. ASC were pro-
cessed using Chrom-Agar at admission and weekly from August 2012. During an
intervention period (December 2012 through November 2013), MRSA decolonization
was implemented and ASC were performed twice a week. The MRSA decolonization con-
sisted of a 5-day regimen of nasal mupirocin ointment, chlorhexidine mouth rinse and
whole body chlorhexidine bathing. To evaluate the risk factors for short-term decoloniza-
tion failure, patients who were decolonized for≥ 3 days were analyzed. Successful decolo-
nization was defined as at least two consecutive negative sets of ASC after decolonization.
Segmented regression analysis was used to assess the effect of intervention.
Results. After intervention, the incidence density of MRSA colonization or infec-

tion decreased by 27.1% (incidence density, 10.7 vs 7.8 cases per 1,000 patient-days; β,
-2.15; 95% CI, -3.49 to -0.80; P < 0.01). Of 63 MRSA isolates which underwent suscept-
ibility testing, all isolates remained susceptible to chlorhexidine (MIC90, 4 µg/mL), 11
(17%) were low-level mupirocin resistance (MuR), and no isolates was High-level
MuR. Of 46 patients who underwent decolonization for≥ 3 days, 36 (78%) had suc-
cessful decolonization. Univariate analysis showed that hospital acquisition of MRSA
(OR 12.4, 95% CI 1.77-85.50) and low-level MuR (OR 8.05, 95% CI, 0.92-70.33) were
associated with decolonization failure.
Conclusion. Our data support that the use of intranasal mupirocin and chlorhex-

idine bathing to decrease rates of MRSA infection or colonization. Although high de-
colonization success rates could be achieved using antiseptic protocols, decolonization
may be less successful in patients carrying a mupirocin-resistant MRSA.
Disclosures. All authors: No reported disclosures.
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Background. A protective effect of mupirocin has been seen among surgical,
nonsurgical and dialysis patients. Our aim is to summarize evidence for mupirocin decolo-
nization for prevention of S. aureus infections in non-surgical healthcare settings. The ob-
jective was to identify the optimal setting and patient population to implement mupirocin
decolonization for prevention of S. aureus infections using meta-analytic methods.
Methods. We conducted systematic searches in PubMed, Cochrane Library Data-

bases, Scopus, Web of Science, and ClinicalTrials.gov to identify papers published until
2013 on effectiveness of mupirocin in healthcare settings. Studies were included if they
provided data on incidence of S. aureus infections. Two investigators independently
assessed eligibility of studies and abstracted data with a pilot-tested form. Risk of
bias was assessed using the Cochrane tool. The crude odds ratios were pooled
(cpOR) using a random-effects model. Heterogeneity was evaluated using the Woolf’s
test for homogeneity and I2 statistics.
Results. Of the 12,644 studies identified, 8 randomized controlled trials and 19

quasi-experimental studies met the study inclusion criteria. Mupirocin was observed
to reduce the odds of S. aureus infections by 70% (cpOR = 0.30, 95%CI 0.23, 0.39) and
60% (cpOR = 0.40, 95%CI 0.27, 0.62) in both dialysis and non-dialysis settings, respec-
tively. Nevertheless, there was highly significant (p = 0.0009) and moderate heteroge-
neity (I2 = 46%) among studies. Studies were homogeneous (p > 0.1) when stratified
analyses were performed by specific clinical settings. Among the 6 studies that took
place in adult intensive care units (ICUs), mupirocin decolonization was associated
with a 56% reduction in the odds of S. aureus infection (cpOR = 0.44, 95%CI 0.26,
0.73). There was also a protective effect of mupirocin against S. aureus exit site infec-
tions among patients undergoing peritoneal dialysis (cpOR = 0.23, 95%CI 0.15, 0.36)
and against bacteremia among hemodialysis patients (cpOR = 0.15, 95%CI 0.06, 0.36).
Conclusion. Mupirocin decolonization is protective against S. aureus infections

among both dialysis and adult ICU patient populations. Future studies should target
other patient settings such as long-term care facilities.
Disclosures. All authors: No reported disclosures.
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Background. Pulsed xenon ultraviolet no-touch disinfection (PX-UV) devices
are widely employed to disinfect surfaces in hospital patient rooms. A truncated
manual disinfection followed by PX-UV has been shown to be more effective than
manual disinfection alone against methicillin-resistant Staphylococcus aureus

(MRSA). Mercury-based ultraviolet disinfection has been shown to be effective
against MRSA in the absence of any manual disinfection. But the effectiveness of
PX-UV disinfection device on MRSA in the absence of any manual disinfection is
largely unknown.
Methods. Five high touch surfaces (bedrail, tray table, call button, toilet seat and

toilet grab rail) were sampled for aerobic colony counts and MRSA, using Rodac con-
tact plates (Hardy Diagnostics, Santa Monica, CA), before and after pulsed xenon UV
disinfection. For non-flat surfaces, roll plate technique was used. The PX-UV was
placed and run for 5 minutes each in 3 positions: once on both sides of the bed and
once in the bathroom, exposing the above-mentioned high touch surfaces (a total of 15
minutes of PX-UV exposure per room). The plates were then incubated at 35-37OC for
48 hours. For aerobic bacterial counts, individual colonies were counted, and the num-
ber was recorded. For MRSA, deep pink or mauve colored colonies were identified as
MRSA, and colony counts were recorded. Further, these colonies were confirmed as
MRSA by using standard methods. When the colony counts for aerobic bacteria or
MRSA were too numerous to count or if the colony counts were greater than 200,
the colony count was recorded as 200 to prevent outliers.
Results. We sampled a total of 15 rooms. We found 5747 aerobic bacterial colonies

before and 1256 (78% reduction) after PX-UV disinfection. Similarly, we observed 202
MRSA colonies before and 66 (67% reduction) after PX-UV disinfection.
Conclusion. Our results demonstrated that ‘no-touch’ pulsed xenon UV disinfec-

tion system is effective in reducing aerobic bacterial burden and MRSA from the high
touch surfaces in a patient room in the absence of any manual cleaning. This informa-
tion is relevant to understand what happens when environmental management servic-
es personnel fail to wipe down a surface.
Disclosures. C. Jinadatha, xenex: Grant Investigator, Research grant
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Background. Infection control policies are critical determinants of patient place-
ment during hospital admission, when patients must be matched to beds based on acu-
ity, service and gender, as well as VRE andMRSA colonization status. We designed and
validated a novel DES model of patient flow.
Methods. The model uses a bed-allocation algorithm matching patients to beds in

a simulated hospital (Figure). Patients are matched to appropriate beds based on acu-
ity, service, gender and observed colonization status, which may be discordant with
their true colonization status, discovered only through diagnostic testing. A data repos-
itory of 104,725 historical admissions over a 2-year period was used to populate the
model with patients arriving hourly with characteristics drawn from a joint distribu-
tion of acuity (12% observation; 68% general; 12% step-down and 8% ICU), service
(53% medicine; 47% surgery), gender (49% female) and colonization status (91%
non-colonized, 4% VRE, 3% MRSA, 2% MRSA/VRE). Stochastic inputs included:
probability distributions of hourly time-varying acuity changes and discharges, pub-
lished estimates of true colonization, culture and nucleic acid test characteristics,
and VRE and MRSA transmission. The model was validated to mean length of stay
(LOS, days) and mean occupancy to ensure accurate capture of patient flow, and
run over a 5-year period.
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Results. The model reliably assigned patients to appropriate beds, including when
patients experienced changes in acuity or observed colonization status. Mean LOS (±
standard deviation) in the data repository was 4.7 ± 5.5d; the model-estimated LOS
after five years and >248,000 admissions was 4.9 ± 5.0d. We achieved a valid occupancy
of 83.8 ± 4.7% compared to hospital-reported 82.9 ± 1.7%. Other reportable model
outcomes include false-cohorting when cohorted patients differ on true colonization
status; queues for available resources; and VRE and MRSA transmission under varying
surveillance strategies.
Conclusion. DES for modeling patient flow has important applications in infec-

tion control. Expansion of the model to incorporate transmission under strategies em-
ploying diagnostics to more accurately identify patients with underlying VRE and
MRSA colonization will increase its utility to clinicians and policy makers.
Disclosures. All authors: No reported disclosures.
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Institutes of Health Clinical Center, Bethesda, MD; 5National Institutes of Health
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Background. Vancomycin-resistant Enterococcus faecium (VRE) is a common
cause of healthcare-associated infections. In 2009, VRE colonization/infection rates
rose on the adult hematology-oncology wards at the NIHCC, prompting initiation
of active surveillance cultures in 2009. Whereas colonization/infection rates subse-
quently declined, they did not return to baseline. We describe a cohort of 333 patients
detected between 2007-2013 with VRE colonization or infection.
Methods. Starting in July 2009, perirectal swabs were collected on admission and

weekly from non-colonized patients and plated on selective media. In July 2010, swabs
were tested by VanA/VanB PCR (Cepheid), replaced in December 2010 with VanA
PCR. Patients with PCR+ results were cultured.
Results. Surveillance swabs identified VRE colonization in 65%; clinical cultures

identified 35%. Of 215 identified by active surveillance, 24% later grew VRE from clin-
ical cultures.
Among the 215, 65% grew VRE in culture, and 35% had positive PCR, but negative

cultures (PCR + /Cx-). Only 30% of PCR + /Cx- patients with subsequent swabs grew
VRE from cultures. PCR + /Cx- swabs grew 41 organisms: vancomycin-susceptible E.
faecium/faecalis (27%), vancomycin-resistant E. faecalis (5%), E. gallinarum/casselifla-
vus (44%), and others (24%). PCR had a positive predictive value of 43%, and 95% of
identified organisms were not VRE.
Of 140 with initial positive surveillance cultures, 33% grew VRE from clinical cul-

tures. 32% had ≥3 subsequent negative swabs, but 21% later grew VRE a median of 46
days after the last negative surveillance culture.
Overall, 19% had VRE bacteremia. 44% of all patients died, including 49% initially

identified in clinical culture, 72% of those who had VRE bacteremia, 44% identified in
surveillance culture and 39% who were PCR + /Cx-.
Conclusion. VRE colonization is tenacious; only 17% of our patients appeared to

become decolonized. The low positive predictive value of PCR testing is likely influ-
enced by vancomycin resistance genes in non-VRE bacteria. Mortality in patients
with VRE colonization/infection is high, and colonization may be a surrogate marker
for underlying disease severity. Understanding the dynamics of VRE colonization is
essential for reducing its prevalence.
Disclosures. All authors: No reported disclosures.

321. Screening Strategy to Detect Vancomycin-Resistant Enterococci
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Wil Ng, MHSc1; Doreen Alexander, BScN1; Zoran Pikula, MLT1; Maureen Acomb,
RN1; Diane White, BScN, MEd1; Joanne Tomassi, MLT2; Nurun Muhammed, BHA,
CLQM, MLT3; Kevin Katz, MD CM, MSc1; 1Infection Prevention and Control, North
York General Hospital, Toronto, ON, Canada; 2Specimen Procurement, North York
General Hospital, Toronto, ON, Canada; 3Laboratory Medicine, North York General
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Background. The Ontario Provincial Infectious Diseases Advisory Committee
recommends screening VRE roommate contacts on different days, with one taken at
minimum of 7 days post exposure (PE). This study aimed to better delineate the risk of
conversion, by duration of exposure, and the optimal screening strategy after inadver-
tent exposure to VRE-positive roommates at a 430 bed community teaching hospital in
Toronto, Canada.
Methods. All exposed roommates from December 2004 to March 2014 were

screened for VRE at 3 time periods PE, as per protocol: T1 (0-1 day PE), T2 (2-4
days PE), and T3 (5-10 days PE) by rectal swab culture. Screens undertaken ≥11
days PE were grouped as T4. The sensitivity at various time periods for detecting
newly colonized roommates were determined and defined as the number of patients
who were culture positive at the specific time period(s) divided by the total number

of VRE converted patients (from any follow-up period) who were swabbed at the spe-
cific time period(s).
Results. Among 377 exposure episodes (367 patients), 253 (67%) had complete

follow-up. VRE conversion was detected in 17 of the 253 episodes (7%). The sensitivity
at each time period was: T1 = 58%, T2 = 63%, T3 = 75%, and T4 = 78%. Thirteen of the
17 VRE conversions (76%) were detected by 10 days (T3). Testing more than once,
with at least one done at T3, achieved a higher sensitivity than testing at T1 alone
(T1/T3 combined = 100%, p = 0.11 or T2/T3 combined = 100%, p = 0.24). Of those
with first conversions at T4, none were screened more than once prior to T4 and
the median time to positive test was 22 days. Contacts exposed to VRE patients for
≥3 days were significantly more likely to acquire VRE (11%) than those with <72
hours exposure (2.4%, p = 0.01). Nonetheless, the conversion rate was significantly
higher for those exposed <72 hours compared with the overall prevalence found on
admission (2.4% vs 0.17%, p < 0.001). All patients were colonized; no infections devel-
oped in this cohort.
Conclusion. Roommates exposed to VRE patients are at substantial risk of becom-

ing colonized, with the degree of risk increasing in those exposed for ≥3 days. Our data
supports the provincial guidelines of screening exposed roommates at multiple times
with at least one taken at 7 days PE.
Disclosures. All authors: No reported disclosures.
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MPH2; Wendy Lee3; Prabha Krishnan, MBBS, MRC Path, DTM&H, FRC Path3;
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Background. Daptomycin-nonsusceptible Enterococcus (DNSE) is an emerging
clinical and public health problem. In the United States, DNSE infections with and
without prior daptomycin exposure have been reported. In Singapore, daptomycin uti-
lization has increased over the years, but little is known about the epidemiology of
DNSE. Our study aims to determine the prevalence of DNSE and understand the fac-
tors associated with reduced daptomycin susceptibility.
Methods. We conducted a case-control study in 1600-bed Tan Tock Seng Hospital

in Singapore. All vancomycin-resistant Enterococcus (VRE) isolates from inpatients
from January 1 thru December 31, 2012 were tested for daptomycin susceptibility
using the Etest.
Cases were defined as VREs with daptomycin minimum inhibitory concentration

(MIC) >= 3 µg/mL [daptomycin reduced susceptible VRE, DRS-VRE], and controls
were VREs with daptomycin MIC < 3 µg/mL [daptomycin susceptible VRE, DS-VRE] .
Medical records were reviewed for clinical and epidemiological data. To compare the dif-
ferences in covariates between the groups, odds ratios and 95% confidence intervals were
computed. A multiple logistic regression model was used to control for confounding.
Results. None of the 243 VRE-colonized/infected patients had DNSE (MIC >4).

About half (135, 55%) had reduced susceptibility to daptomycin (DRS-VRE). None of
the DS-VRE and only 3% of DRS-VRE had prior exposure to daptomycin. Patients
who had more than 1 movement between wards (OR 0.57, 95% CI 0.33-0.98), a longer
duration of cephalosporin exposure (OR 0.941, 95% CI 0.888-0.998), or minocycline
resistance (OR 0.49, 95% CI 0.28-0.85), were less likely to have DRS-VRE.
After adjusting for age, gender, comorbidity, hospitalization duration, surgical his-

tory, indwelling device use, and duration of aminoglycoside, carbapenem, cephalospo-
rin, daptomycin, fluoroquinolone, penicillin, polymyxin B, and vancomycin use in the
past 3 months, more than 1 movement between wards (Adj OR 0.35, 95% CI 0.16-0.74)
and minocycline resistance (Adj OR 0.45, 95% CI 0.25-0.84) were independently asso-
ciated with DRS-VRE.
Conclusion. No DNSE was observed, but 55% of VREs had reduced daptomycin

susceptibility. More than 1 movement between wards and minocycline resistance were
negatively associated with DRS-VRE. Further research is needed to understand the rea-
sons for these associations.
Disclosures. All authors: No reported disclosures.

323. Knowledge, attitudes, and infection prevention practices regarding
multidrug-resistant organisms among Emergency Medical Service (EMS)
providers
Stephen Liang, MD1; Paige Vantassell, BS1; Brian Froelke, MD2; Remle Crowe, BS,
NREMT3; Melissa Bentley, MS, NRP3; 1Division of Infectious Diseases, Washington
University School of Medicine, St. Louis, MO; 2Division of Emergency Medicine,
Washington University School of Medicine, Saint Louis, MO; 3National Registry of
Emergency Medical Technicians, Columbus, OH
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Background. Little is known about the knowledge, attitudes, and infection preven-
tion practices related to multidrug-resistant organisms (MDRO) among Emergency
Medical Service (EMS) providers.
Methods. An electronic survey was sent to a stratified random sample of nationally

certified EMS providers between November 2013 and February 2014. The survey included
22 items about hand hygiene, glove use, and environmental disinfection, as well as general
knowledge and attitudes pertaining to MDROs. Descriptive statistics were performed.
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Results. 5,293 EMS providers received the survey and 516 (9.7%) were returned.
Of those, 50.1% were Emergency Medical Technician–Basics (EMT-B) and 34.6% were
paramedics. 84.9% reported glove use during patient care. While 95.3% agreed that
hand hygiene was necessary regardless of glove use, only 16.1% regularly disinfected
their hands prior to glove use and 68.9% did so after glove use. Lack of time, interfer-
ence with patient care, and low perceived risk of exposure to blood or other body fluids
were the most common reasons for non-adherence with hand hygiene. While 85.9%
routinely disinfected their medical equipment and stretcher after each patient encoun-
ter, less than 60% disinfected the ambulance compartment during a shift, even after
visible contamination of the environment. While most had heard of methicillin-resis-
tant Staphylococcus aureus, fewer EMT-Bs compared to paramedics were familiar with
vancomycin-resistant Enterococcus, Clostridium difficile, or multidrug-resistant
Gram-negative bacteria and how these organisms are transmitted. Providers reported
they would be more likely to use gloves (94.6%), perform hand hygiene (91.2%), and
thoroughly disinfect their environment (87.3%) if they knew that a patient had a
MDRO. Perceived barriers to such awareness included lack of communication
among healthcare personnel and lack of clear documentation in the medical record.
Conclusion. Opportunities exist to improve awareness, knowledge, and practices

among EMS providers regarding infection prevention and MDROs through further ed-
ucation and standardization of policies. While non-responder bias may have influ-
enced our survey findings, knowledge and practices are likely to be even poorer in
non-responders.
Disclosures. S. Liang, Barnes JewishHospital Foundation: Investigator, Research grant

324. Improved intra-operative Hand Hygiene Compliance
Randy Loftus, MD1; Donna Houston, RN2; Cindy Robison, RN2; Matthew Koff, MD1;
1Anesthesia, Dartmouth-Hitchcock Medical Center, Lebanon, NH; 2Critical Care,
Dartmouth-Hitchcock Medical Center, Lebanon, NH
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Background. Hospital acquired infections (HAIs) are a significant issue, impact-
ing 10% of hospitalized patients and hand hygiene (HH) is widely believed to be one of
the most important ways of decreasing HAI risk. Numerous studies have found com-
pliance with HH to be low among healthcare workers, with the lowest levels of adher-
ence being associated with limited access to HH while at the bedside.
Methods. Data were collected in the OR of a large teaching hospital in the North-

east. A before and after study design was used and HH events during OR cases were
measured. In the pre group (Group 1), wireless data were collected from all the OR wall
dispensers in each room (including in/out). An event was captured electronically each
time HH was performed. In the post group (Group 2) the primary method for HH was
the use of a personal alcohol handrub dispenser that was worn by all non-scrubbed OR
personnel during the OR cases.
Results. This study examined the HH practices of non-scrubbed OR staff in a total

of 133 case days. There were 71 case days of HH using the wall dispensers (Group 1)
and 62 case days using the personal alcohol handrub dispensers (Group 2).
An independent sample t-test for equality of means was run to look for group differ-

ences on the outcome variable, the number of HH events per hour during surgical cases.
A significant difference (p < 0.001) was found in the number of hourly HH events be-
tween the two groups. Because the Levene’s test for equality of variance was significant,
the significance using “unequal variance assumed” of p < 0.001 was reported. Group 1
had a mean HH rate of 0.34 uses per hour with a standard deviation of 0.03. Group 2 had
a mean HH rate of 5.99 uses per hour with a standard deviation of 1.12. Thus, the data
support that OR staff who use a personal HH dispenser completed a significantly higher
number of HH events during surgery than those using the wall dispenser for HH.
Conclusion. The findings of this study align with much of the published research re-

garding HH in the acute care environment. In fact, the rate in Group 1(0.34) is virtually the
same as that previously reported for anesthesia providers (0.38) by Koff, et al (2009). These
findings provide additional support regarding the importance of having products or systems
readily available at the bedside in order to improve healthcare worker HH compliance.
Disclosures. R. Loftus, Sage Products: Investigator, Research grant and Research

support D. Houston, Sage Products: Investigator, Research grant and Research sup-
port C. Robison, Sage Products: Investigator, Research grant and Research support
M. Koff, Sage Products: Investigator, Research grant and Research support
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Background. Previous studies have shown high rates of colonization and infection
with multidrug-resistant gram-negative bacilli (MDR GNB) in patients injured during
deployment to Iraq and Afghanistan. Using data from a longitudinal military trauma
registry, we evaluated the risk factors associated with MDR GNB colonization.

Methods. Injury circumstances and post-injury management were collected from
the Department of Defense Trauma Registry. Antibiotic use, microbiology results, and
infection data were collected from the Trauma Infectious Diseases Outcomes Study
(TIDOS). MDR GNB colonization was defined as growth of MDR (ESBL production
or resistance to 3 or more of: carbapenems, aminoglycosides, fluoroquinolones, or
beta-lactams) GNB from active surveillance cultures (groin/axilla) performed within
48 hrs of U.S. admission. Multivariate logistic regression was used to evaluate risk fac-
tors associated with colonization. Odds ratios (OR) are presented with 95% confidence
intervals.
Results. From June 2009 to May 2012, 2079 deployment-injured patients were ad-

mitted to TIDOS-participating U.S. hospitals. Of these patients, 289 (14%) were colo-
nized with a MDR GNB including E. coli (74%), A. baumannii (15%), K. pneumoniae
(10%), E. cloacae (1%), and Citrobacter spp. (< 1%). There was no difference in duration
between injury and admission between those with and without colonization (median 5
days in both). In the multivariate model, factors significantly associated with MDR GNB
colonization include injury during fighting season (April – September, OR 1.8 [1.4-2.4]),
massive blood transfusion (OR 2.7 [1.7-4.2]), fluoroquinolone use post injury (OR 1.8
[1.4-2.5]), and infection prior to U.S. arrival (OR 1.7 [1.1-2.6]). Factors not associated
include branch of service, country of injury, mechanism of injury, ICU admission, injury
severity score, indwelling orthopedic hardware, cefazolin, or carbapenem use.
Conclusion. Although several factors are associated with higher rates of MDR

GNB colonization post deployment-related injury, fluoroquinolone use is the only
modifiable one. This finding provides further support for current guidelines which
do not recommend routine fluoroquinolone use for post-injury prophylaxis.
Disclosures. All authors: No reported disclosures.

326. Antimicrobial co-resistance patterns of gram-negative bacilli isolated
from bloodstream infections: a longitudinal epidemiological study from
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Vancouver, BC, Canada; 2Faculty of Pharmaceutical Sciences, University of British
Columbia, Vancouver, BC, Canada; 3Pathology and Laboratory Medicine, Vancouver
Coastal Health, Vancouver, BC, Canada; 4Pharmaceutical Sciences, Vancouver
General Hospital, Vancouver Coastal Health, Vancouver, BC, Canada; 5Brain Research
Centre, University of British Columbia, Vancouver, BC, Canada
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Background. Increasing multidrug resistance in gram-negative bacilli (GNB) in-
fections poses a serious threat to public health. Few studies have analyzed co-resistance
rates in detail, defined as an antimicrobial susceptibility profile in a subset resistant to
one specific antibiotic. The epidemiologic and clinical utility of determining co-resis-
tance rates are analyzed and discussed.
Methods. A 10-year retrospective study from 2001-2011 of bloodstream infections

with GNB were analyzed from three hospitals in Greater Vancouver, BC, Canada. De-
scriptive statistics were calculated for antimicrobial resistance and co-resistance. Stat-
istical analysis further described temporal trends of antimicrobial resistance,
correlations of resistance between combinations of antimicrobials, and temporal trends
in co-resistance patterns.
Results. The total number of unique blood stream isolates of GNB was 3280. In-

creasing resistance to individual antimicrobials was observed for E. coli, K. pneumo-
niae, K. oxytoca, E. cloacae, and P. aeruginosa. Ciprofloxacin resistance in E. coli
peaked in 2006 at 40% and subsequently stabilized at 29% in 2011, corresponding
to decreasing ciprofloxacin usage after 2007 as assessed by daily defined dose utiliza-
tion data. High co-resistance rates were observed for ceftriaxone-resistant E. coli with
ciprofloxacin (73%), ceftriaxone-resistant K. pneumoniae with trimethoprim-sulfame-
thoxazole (83%), ciprofloxacin-resistant E. cloacae with ticarcillin-clavulanate (91%),
and piperacillin-tazobactam-resistant P. aeruginosa with ceftazidime (83%).
Conclusion. Increasing antimicrobial resistance was demonstrated over the study

period, and may partially be associated with antimicrobial consumption. The study of
co-resistance rates in multidrug resistant GNB provides insight into the epidemiology
of resistance pattern development, and can be used as a clinical tool to aid prescribing
empiric antimicrobial therapy.
Disclosures. All authors: No reported disclosures.

327. Multidrug-Resistant Organisms in Community Hospitals: Initial
Trends from the DICON MDRO Biorepository
Shera Watson, MPH1,2; Vance Fowler3; Daniel J. Sexton, MD, FIDSA1,2; Deverick
J. Anderson, MD, MPH, FSHEA1,2; 1Division of Infectious Diseases, Duke University
Medical Center, Durham, NC; 2Duke Infection Control Outreach Network, Durham,
NC; 3Duke University Medical Center, Durham, NC
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Background. Although the majority of Americans receive their healthcare in com-
munity hospitals, almost nothing is known about Multidrug-resistant organisms
(MDRO) in that setting.
Methods. The DICON MDRO Biorepository is an ongoing resource that prospec-

tively collects clinically well-characterized samples from MDRO-infected patients hos-
pitalized in community hospitals. For this cohort analysis, we analyzed the first 100
subjects enrolled. Data collected at enrollment included demographic information,
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previous medical history, social history, culture data, as well as a 90 day follow-up from
the time of hospital discharge. Patients under the age of 18 and outpatients were ex-
cluded. Data points were collected at the bedside and through a detailed review of each
subject’s electronic medical record. Standard descriptive statistics were used.
Results. The average patient age was 61.7 (± 17.7); 49 (49%) were women. Seven

patients were concurrently infected with more than one MDRO. The three most com-
mon MDROs were C. difficile (n = 41, 38%), MRSA (n = 41, 38%), and E. coli (n = 14,
13%). Multidrug resistant aerobic bacteria caused similar numbers of soft tissue
(n = 20, 17%), bloodstream (n = 19, 17%) and urinary tract infections (n = 18, 16%).
Co-morbidities such as diabetes (n = 43, 43%), current and previous tobacco use
(n = 65, 65%), and BMI >30 (n = 35, 35%) were common. 61 (61%) patients were cat-
egorized as having community-onset, community-associated infections; 28 (28%) were
classified as hospital-acquired; and 11 (11%) were community-onset, healthcare-asso-
ciated. 30 (30%) of patients required assistance with more than one ADL upon admis-
sion. 5 (5%) patients died and 10 (10%) required admission to the ICU due to
infection. The average length of hospitalization was 18 days. For the 66 MDRO-infect-
ed patients with complete 90-day follow-up data, 22 (33%) were readmitted to the hos-
pital; 17 (77%) re-admissions were infection related.
Conclusion. Similar to tertiary care centers, C. difficile and MRSA were the most

common cause of MDRO infections in community hospitals. Over 75% of patients had
community-onset infection. Consequences of MDRO infections in community hospi-
tals such as death and readmission were both severe and frequent.
Disclosures. D. J. Sexton, UpToDate: Editor, Royalties; National Football League:

Consultant, Consulting fee and Educational grant; Cubist: Grant Investigator, Grant
recipient; Johnson and Johnson: Consultant, Consulting fee
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Healthcare-Associated Infections (HAIs) in 10 Colombian cities
Gabriel Motoa, MD; Cristhian Hernandez, Bsc; Victor M Blanco, MD; Juan S. Muñoz,
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Colombian Nosocomial Resistance Study Group; Centro Internacional De
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Background. HAIs by Multidrug-resistant Organisms (MDRO) place patients at
greater risk of potentially untreatable infections with increased mortality and longer
hospital stay. In Colombia, an increased trend of MDRO organisms have been reported
in the last five years; however, their association with HAIs remains unascertained.
Herein, we describe the clinical impact of MDRO causing HAI using a novel electron-
ic-based tool for surveillance of HAIs.
Methods. A prospective cohort study between July 2012 and June 2013 was con-

ducted in ICU patients from 20 hospitals in the 10 major Colombian cities. A novel
electronic tool (HAI Solutions software1) was implemented to gather, in real time, the
clinical and microbiological data of HAI using CDC definitions. Prevalence by type of
HAI, time to development of infection and mortality caused by the three most com-
mon bacteria was analyzed among groups during that year.
Results. From 12607 isolates, 1041 (8.3%) met CDC criteria for HAIs; Klebsiella

pneumoniae (Kpn) was the main isolated bacteria overall (19%), followed by Pseudo-
monas aeruginosa (Pae) with 12% and Escherichia coli (Eco) with 11%. Central line-
associated bloodstream infection was the most common HAI with Kpn causing 63% of
the cases (p < 0.001), of which 19% were carbapenem-resistant Kpn. Eco was the first
bacteria causing catheter-associated urinary tract infection (41%), of which 14% were
carbapenem-resistant. MDR-Pae was the main cause of Ventilator-associated pneumo-
nia after a median of 19 days, in comparison to non MDR-Pae (p < 0.001). There was
no significant difference in other HAIs for the other MDRO. Of note, 40% of MDR-
Pae were re-isolated in a second culture after 15 days of the initial case. Mortality rates
were higher for any carbapenem-resistant bacteria vs susceptible isolates: 30% vs 15%
for Pae, 28% vs 17 for Kpn and 27% vs 10% for Eco.
Conclusion. This nationwide study reports for the first time, higher mortality rates

in HAIs caused by MDRO. These findings highlight the need of implementing strat-
egies to decrease MDRO associated with HAIs in Colombia.
Disclosures. A. Correa, MSD: Speaker’s Bureau, Speaker honorarium

M. V. Villegas, MSD: Consultant and Speaker’s Bureau, Consulting fee, Research sup-
port and Speaker honorarium; Astrazeneca: Consultant, Research support; Pfizer:
Grant Investigator, Research grant; Merck SA Colombia: Speaker’s Bureau, Research
support and Speaker honorarium; Novartis: Consultant, Research support

329. Parsing Multi-Source Microbiology Culture Data in a Regional Health
Information Exchange to Describe Patterns of Infection
Marc Rosenman, MD1; Kinga Szucs, MD1; S. Maria E. Finnell, MD, MS1;
Shahid Khokhar2; Abel Kho, MD3; 1Pediatrics, Indiana University School of Medicine,
Indianapolis, IN; 2Regenstrief Institute, Indianapolis, IN; 3Feinberg School of
Medicine, Northwestern University, Chicago, IL

Session: 43. Multidrug-resistant Organisms: Epidemiology and Prevention
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Background. In consultation with infection preventionists (IPs), we built an elec-
tronic system to parse Health Level 7 version 2 (HL7v2) messages for microbiology cul-
ture data sent to a regional health information exchange. The primary purpose of that
system was to enable a regional network to deliver alerts when a patient with a history of
gram negative rod multi-drug resistant organism (GNRMDRO) is admitted to an emer-
gency department (ED) or hospital. A separate abstract describes the first 12 weeks of

GNRMDRO alerts. In building that system, we sought to parse all inbound microbiology
culture data (for susceptible as well as resistant organisms), in order to be able to describe
bacterial infections and antibiograms across a wide region (27 hospitals). Here we report
the results of an initial test of this aspect of the system, for infants 0 to 91 days old.
Methods. We built 1) an HL7v2 correction engine that deals with incorrect micro-

biology message structure and content. The HL7v2 correction engine parses key data
elements needed for epidemiologic analyses: organism, antibiotics tested, minimum
inhibitory concentrations, susceptibility interpretation, body source of the culture,
and health care facility where drawn. We describe blood and/or urine cultures, for in-
fants 0 to 91 days old, from the first 20 weeks of the new system to parse electronic
microbiology culture data.
Results. Seventy-eight infants (42 girls, 36 boys) had at least one positive culture for

one or more GNRs (64 urine, 9 blood, 5 infants with both). The majority of the results
were Escherichia coli (54%), followed by Klebsiella pneumoniae (15%), Enterobacter clo-
acae (10%), Klebsiella oxytoca (6%), and various others. The age range of the 78 infants
was 0 to 91 days. Three of the 78 infants had urine cultures identified as Enterobacter-
iaceae with extended-spectrum beta lactamase (ESBL-E), two with Escherichia coli and
one with Klebsiella pneumoniae. One of these three had a first urine culture that was a
GNR but not ESBL-E, followed by a urine culture of ESBL-E three weeks later.
Conclusion. This electronic microbiology parsing system shows promise, in a

health information exchange, for describing infection and antibiotic resistance pat-
terns across a region. Most patients with GNRMDRO are adults, but the system is
also useful for pediatric data.
Disclosures. All authors: No reported disclosures.
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Background. In consultation with infection preventionists (IPs), our objective was
to build a regional network to deliver alerts when a patient with a history of gram neg-
ative rod multi-drug resistant organism (GNRMDRO) is admitted to an emergency
department (ED) or hospital. Because most microbiology HL7 messages are not struc-
tured in standard Health Level 7 version 2 (HL7v2) format when sent into a health
information exchange, a new approach is needed if multi-source electronic culture
data are to be used for decision support.
Methods. We built 1) an HL7v2 correction engine that deals with incorrect micro-

biology message structure and content, 2) decision support to identify superbugs of in-
terest, 3) an admission/discharge/transfer message processor with cross-institutional
identity matching to generate alerts upon subsequent ED or inpatient admission, and
4) secure email alerts to the IP(s) at the admitting institution. The HL7v2 correction en-
gine parses key data elements needed for alerts: organism, antibiotics tested, minimum
inhibitory concentrations, susceptibility interpretation, body source of the culture, and
health care facility where drawn. The five GNRMDRO categories are 1) Enterobacteria-
ceae with extended-spectrum beta lactamase (ESBL-E), 2) carbapenem resistant Enter-
obacteriaceae (CRE), 3) Pseudomonas aeruginosa resistant to 3 of 4 antibiotic classes, 4)
Acinetobacter baumannii resistant to 3 of 4 antibiotic classes, and 5) other.
Results. In the first 12 weeks, email alerts to the IPs were generated for 105 distinct

patients (69 with ED visit only, 36 with hospital admission). Five hospital systems were
alerted, for 21 distinct hospitals. The GNRMDROs were ESBL-E (84%), CRE (N = 7
[7%]: 6 Klebsiella pneumoniae, 1 Serratia marcescens), Pseudomonas (5%), Acineto-
bacter (4%), and other (1%). Body sources were urine (76%), blood (8%), and other
(16%) including wound, bronchoalveolar lavage, sputum, or bile. For 26 (25%) of
105 patients, the admitting hospital system was different from the one where the
GNRMDRO culture had been drawn.
Conclusion. The amount of cross-over between hospitals – by patients colonized or

infected with gram-negative superbugs – is striking. Timely alerts may hasten placement
into contact isolation and thereby may help reduce the spread of life-threatening bacteria.
Disclosures. All authors: No reported disclosures.

331. Risk Factors for Vancomycin-resistant Enterococci and
Carbapenemase-producing Carbapenem-resistant Enterobacteriaceae
Colonization at admission to a Tertiary-care Center
Angela Chow, MBBS, MPH, MS1; Kalisvar Marimuthu, MBBS, MRCP1; Bee Fong Poh,
RN2; Nwe-Ni Win, MBBS3; Jia Qi Kum, BSc2; Brenda Ang, MBBS, M Med, MPH,
FAMS1; 1Institute of Infectious Disease and Epidemiology, Tan Tock Seng Hospital,
Singapore, Singapore; 2Infection Control, Tan Tock Seng Hospital, Singapore,
Singapore; 3Clinical Epidemiology, Tan Tock Seng Hospital, Singapore, Singapore
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Background. Vancomycin-resistant Enteroccocus (VRE) and Carbapenemase-
producing carbapenem-resistant Enterobacteriaceae (CP-CRE) infections are rapidly
emerging in Singapore. Colonization often precedes infection. But, prevalence and
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factors associated with VRE and CP-CRE colonization remain unknown.
Our study aims to determine the prevalence of VRE and CP-CRE colonization at

admission and factors associated with colonization in an adult tertiary-care center
in Singapore.
Methods. All new admissions (<48 hours) to 1600 bed Tan Tock Seng Hospital,

November 3-7, 2013, were screened for VRE and CP-CRE via rectal swabs using selec-
tive culture media. A multiplex PCR with primers targeting blaNDM, blaKPC, blaOXA-48-
like, blaIMP and blaIMI was done on meropenem non-susceptible Enterobacteriaceae iso-
lates. Clinical data was obtained from medical records. VRE and CP-CRE colonizers
were compared with non-colonizers in case-control studies. To compare differences in
covariates between groups, odds ratios and 95% confidence intervals were computed.
Multiple logistic regression models were constructed to control for confounding and
determine independent factors.
Results. Of 684 patients screened, 13 (1.9%) were colonized with VRE (8 Van A

and 5 Van B) and 5 (0.7%) with CP-CRE (2 NDM, 1 KPC, 1 IMP, 1 IMI). Compared to
non-colonizers, VRE-colonizers were more likely to have been hospitalized locally in
the past 1 year (OR 17.71, 95%CI 2.14-146.68) and exposed to indwelling devices (OR
10.21, 95%CI 2.03-51.31). There was no difference in age, gender, comorbidity, and
prior hospitalization overseas. After adjusting for age, gender, and comorbidity, expo-
sure to indwelling devices (Adj OR 9.60, 95%CI 1.45-63.53) was independently asso-
ciated with VRE colonization. In contrast, CP-CRE colonizers were more likely than
non-colonizers to have had a past infection with a multidrug-resistant organism
(MDRO) (OR 18.00, 95%CI 2.30-141.17). After adjusting for age, gender, and comor-
bidity, past MDRO infection (Adj OR 14.20, 95%CI 1.68-119.76) was significantly as-
sociated with CP-CRE colonization.
Conclusion. The prevalence of VRE and CP-CRE colonization at admission was

low. Prior exposure to indwelling devices was associated with VRE colonization whilst
past MDRO infection with CP-CRE colonization. Patients with such exposures should
be actively screened at admission.
Disclosures. All authors: No reported disclosures.
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Healthcare System, Reno, NV; 3Department of Medicine/Boston University School of
Medicine, Boston, MA; 4Internal Medicine, University of Kentucky, Lexington, KY
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Background. Surveillance at hospital admission forgram-positive andgram-negative
multidrug-resistant (MDR) organisms (MDROs) is not routinely performed, potentially
leaving patients carrying these organisms unrecognized. Veterans Affairs (VA) facilities
routinely screen all admissions for methicillin-resistant Staphylococcus aureus(MRSA)
and place positive patients in Contact Precautions. We assessed how often patients with
other MDRO-positive clinical cultures within 30 days following hospital admission
might already be in Contact Precautions because of a positive MRSA admission screen.
Methods. MRSA nasal PCR screening and clinical culture results for MDROs were

extracted from a nationwide microbiology laboratory database of patients admitted to
VA acute care medical facilities from October 2007 through September 2013.
Results. For patients admitted with a positive MRSA screen, the odds ratio of having

an MDRO recovered in a clinical culture within 30 days following admission was 4.5
(95% confidence interval [CI] 4.5-4.6) compared to patients without a positive MRSA
nasal screen. The odds ratios were 2.3 (95% CI: 2.1-2.4) for vancomycin-resistant Entero-
cocci, 2.4 (95% CI: 2.3-2.5) for MDR-Enterobacteriaceae (including extended-spectrum
β-lactamase producing and carbapenem-resistant bacteria), 2.7 (95% CI: 2.5-2.9) for
MDR-Pseudomonas aeruginosa (including carbapenem-resistant organisms), and 4.2
(95% CI: 3.7-4.7) for MDR-Acinetobacter spp. (including carbapenem-resistant organ-
isms). Twenty-nine to 45% of admissions withMDROs (by species) recovered from clin-
ical cultures within 30 days following admission had positive MRSA nasal screens and
could have been in Contact Precautions since admission. This increased to 37% to 55%
(by species) if patients with an MDRO in the past year were also included.
Conclusion. Screening for MRSA nasal carriage and isolation of positive patients

at hospital admission may provide a collateral benefit for the control of other MDROs.
Disclosures. All authors: No reported disclosures.
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Background. Aeromonas species are Gram-negative organisms found in aquatic
environments. Antibiotic resistance genes have been detected in clinical and environ-
mental isolates, including strains that confer carbapenem resistance. Although rarely
reported, Aeromonas can acquire blaKPC genes. We describe a patient who had intes-
tinal colonization with blaKPC-carrying Aeromonas hydrophila and our use of whole-
genome sequencing (WGS) to clarify relatedness to other Aeromonas isolates and
other blaKPC-carrying organisms in our hospital.
Methods. Surveillance perirectal swabs were inoculated on carbapenem-selective,

chromogenic agar. Isolates underwent MALDI-TOF identification; suspected carbape-
nem-resistant Enterobacteriaceae (CRE) underwent blaKPC-PCR testing. WGS was per-
formed on Aeromonas isolates. Water and environmental samples were inoculated on
MacConkey agar.
Results. Perirectal swabs from two adult patients grew carbapenem-resistant Aero-

monas spp. within a 3-week period. Both patients occupied the same room at different
times, but had no other epidemiological links. MALDI-TOF could not reliably differ-
entiate the isolates to the species level. To investigate possible nosocomial transmission,
WGS was performed. WGS identified them as most closely matching A. hydrophila
and A. veroni. Unexpectedly, WGS also identified the presence of a KPC-2 gene on
an uncharacterized plasmid within the A. hydrophila isolate (retrospectively confirmed
by blaKPC PCR); the A. veroni isolate contained no blaKPC. The plasmid was not similar
to other KPC-carrying isolates identified in our hospital. Environmental cultures were
negative for Aeromonas spp. or other carbapenem-resistant organisms.
Conclusion. To our knowledge, there are few reports of KPC-carrying Aeromonas

spp. in clinical settings. The source(s) of our patients’ Aeromonas isolates is unknown,
but WGS confirmed that they were unrelated. As a result of these cases, the standard
workup of organisms growing on CRE perirectal surveillance cultures at our institution
now includes real-time colony blaKPC PCR on Aeromonas and Enterobacteriaceae.
Hospital surveillance for CRE must consider that non-Enterobacteriaceae isolates
may serve as hosts of these epidemiologically important carbapenemases.
Disclosures. A. F. Lau, Bruker Corp: Collaborator, Research support J. Dekker,

Bruker Corp: Collaborator, Research support K. Frank, Bruker Corp: Collaborator, Re-
search support
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Background. Acinetobacter baumannii is an established nosocomial pathogen in
many medical centers worldwide. The spread of multidrug resistant strains of A. bau-
mannii has been especially problematic.
Methods. During a three month surveillance study conducted November 2013 –

January 2014, all unique patient isolates of A. baumannii were gathered from 11 hos-
pitals in New York City. Susceptibility testing was performed by CLSI methods; isolates
with a meropenem MIC of ≤ 2 µg/ml were considered susceptible. All isolates were
screened by PCR for the presence of carbapenemases. Select isolates underwent genetic
fingerprinting using ERIC-2 primers. Findings were compared to a similar surveillance
study conducted in 2009.
Results. A total of 158 isolates of A. baumannii were gathered from the 11 hospi-

tals. Overall susceptibility rates include: 72% to amikacin, 30% to ciprofloxacin, 94% to
polymyxin B, 34 % to ceftazidime, and 31% to meropenem. 58 isolates possessed
blaOXA23, two blaOXA24, and one blaKPC.
Nine hospitals participated in a similar surveillance study conducted in 2009. For

these 9 hospitals, there was a marked decline in the total number of isolates reported
(from 252 in 2009 to 122 in 2013-2014; Table). However, there was a marked increase
in the number of isolates carrying blaOXA-23 (from 8 to 48). For these 8 hospitals, the
percentage of meropenem-resistant isolates that possessed blaOXA23 increased from 5%
in 2009 to 58% in 2013-2014.
Genetic fingerprinting of 15 OXA-23-carrying isolates from 8 hospitals revealed that

9 belonged to a single strain.

Total number of isolates
(number with blaOXA23)

2009 2013-2014
Hospital A 72 (4) 32 (19)
Hospital B 18 (2) 7 (2)
Hospital C 5 (2) 4 (0)
Hospital D 21 (0) 4 (0)
Hospital E 15 (0) 7 (2)
Hospital F 24 (1) 16 (1)
Hospital G 51 (0) 32 (18)
Hospital H 37 (1) 14 (6)
Hospital I 9 (0) 6 (0)
Total 252 (8) 122 (48)
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Conclusion. Since 2009, there has been a reduction in the prevalence of carbape-
nem-resistant A. baumannii at hospitals in New York City. However, dissemination of
strains carrying blaOXA23 has clearly increased in several medical centers.
Disclosures. C. Urban, Pfizer: Speaker’s Bureau, Speaker honorarium; Cubist:

Speaker’s Bureau, Speaker honorariumD. Landman, Tetraphase: Research Contractor,
Research grant; Achaogen: Research Contractor, Research grant J. Quale, Tetraphase:
Research Contractor, Research grant; Achaogen: Research Contractor, Research grant.

335. Infrequent Air Contamination with Acinetobacter baumannii
Surrounding Known Colonized/Infected patients
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Background. Air sampling during outbreaks has demonstrated a potential for air-
borne transmission of Acinetobacter baumannii. The aim of this study was to assess air
contamination with A. baumanniiin an endemic situation and to examine associated
patient factors.
Methods. This study was conducted in seven intensive care units at the University

of Maryland Medical Center in Baltimore, Maryland, between May and December
2013. Patients with a culture positive for A. baumannii within the previous 5 days
were identified. Air surrounding the patient was sampled for one hour, 3 feet from
the head of the bed, using the Six-Stage Viable Andersen Cascade Impactor (ACI)
(ThermoScientific). RambaCHROM™ Acinetobacter Agar plates were incubated at
37°C in ambient air for 24 hours. Patient factors such as presence of wounds, diarrhea
and medical devices and antibiotic therapy were collected.
Results. We sampled the rooms of 12 patients known to be colonized or infected

with A. baumannii. Two colony forming units of A.baumannii were isolated in the air
surrounding one patient. (Patient 1 in table). The particles carrying A. baumannii were
equal to or larger than 7.0 µm in size. A. baumanniiwas not found in the air surround-
ing the remaining patients. The table shows the characteristics of all patients sampled.

Patient

number Culture Site MDR

Mechanical

Ventilation

Urinary

catheter

Central

venous

catheter Wound Diarrhea Antibiotics

1 * Sputum

Catheter

tip

Yes Yes Yes Yes Yes Yes Yes

2 Sputum

Peri-anal

Yes No Yes No No No No

3 Sputum Yes No No No No Yes No

4 Sputum Yes Yes No No No yes No

5 Sputum No Yes Yes Yes No Yes Yes

6 Sputum No Yes Yes Yes Yes Yes Yes

7 Sputum

Peri-anal

Yes Yes Yes Yes No No Yes

8 Wound Yes No Yes Yes No No Yes

9 Sputum

peri-anal

Yes Yes Yes Yes No No Yes

10 Sputum No Yes No Yes Yes Yes Yes

11 Blood No Yes Yes Yes No No Yes

12 Sputum No Yes Yes No No No Yes

*= Patient 1 had A. baumannii isolated from the surrounding air.

Conclusion. We found that A. baumannii infrequently contaminated the air sur-
rounding patients known to be colonized or infected with A. baumannii; many of
whom were on a closed ventilation circuit. More studies need to be done to determine
which patients are more likely to contaminate the surrounding air.
Disclosures. All authors: No reported disclosures.
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Background. Previously we showed air contamination with Acinetobacter bau-
mannii (AB) in a single ICU in 3 separate days. Now we aimed to determine the per-
sistence of air contamination in the rooms occupied by AB(+) patients (pts) while
comparing them to the air contamination of their immediate neighboring rooms.

We also evaluated the impact of the anatomic source of colonization (e.g., rectum, re-
spiratory) on the degree of air contamination.
Methods. This project was done between March-July 2013 in a large teaching hos-

pital in Miami, FL across 7 adult ICUs. As standard practice, these ICUs perform active
surveillance cultures on admission and weekly thereafter (rectum and -if intubated-
respiratory tract). Once a new AB(+) patient was identified, daily ambient air surveil-
lances were performed for 10 consecutive days. Open blood agar plates (2-feet from
roof) were exchanged daily for the duration of surveillances. Control plates were ob-
tained from adjacent rooms belonging to AB(-) pts. Plates were streaked using a sterile
Q-tip, incubated overnight in TSB and plated on MacConkey. AB was determined
based on colony color, morphology, and final identification by Vitek II. Air and pts
isolates were typed using rep-PCR when available.
Results. During 5-months, 30 AB (+) pts were identified: 17 respiratory (57%), 5

rectal (17%), and 8 (27%) from other sources. A total of 153 air-day samples were ob-
tained. Pts colonized in the rectum had a mean proportion of days with AB in the air of
0.26 compared to 0.11 and 0.14 among respiratory and other sources, respectively (Fig-
ure). Thirty adjacent rooms occupied by AB(-) pts were cultured concomitantly (153
air-day samples). The proportion of days that these neighboring rooms were observed
as having AB in the air was 0.11 (p = 0.036)
There were six cases where both patient and air isolates were available, four of the

matching isolates shared >95% similarity between each other, whereas none of the air
isolates from the adjacent rooms were closely related with the patient isolates.

Conclusion. Aerosolization of AB seems to be present throughout consecutive
days among AB(+) pts and this aerosolization appears to be higher among rectally col-
onized patients.
Disclosures. All authors: No reported disclosures.
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baumannii (CRAb) among ICU Patients Detected by CRAb-LAMP
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National Institute of Health, Department of Medical Sciences, Ministry of Public
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Background. Nosocomial infections of drug-resistant bacteria are a leading cause
of morbidity and mortality worldwide. Carbapenem-resistant Acinetobacter bauman-
nii (CRAb) is one of the most important microorganisms in Thailand. The rapid and
sensitive detection of this pathogen is required not only for proper therapy but also for
infection control measures. However, conventional culture method takes time and has
poor sensitivity. We established CRAb-LAMP method for detecting blaOXA-23-positive
CRAb, which accounts for approximately 95% of CRAb in Thailand. This method en-
ables direct analysis of clinical specimens, with results available within 40 minutes of
sample collection. In this study, we used CRAb-LAMP for active surveillance among
ICU patients in Thai hospital and surveyed nosocomial infection.
Methods. The study took place in medical ICU and surgical ICU of Faculty of

Medicine Ramathibodi Hospital from December 2013 to February 2014. All the pa-
tients who stayed more than 2 days were included and screened for CRAb with
LAMP by rectal swab and/or sputum (intubated patient only) on admission, day 7
and discharge. If the either sample showed positive, we defined patient as positive.
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Results. Throughout the research period, 794 samples were collected and the sen-
sitivity of LAMP was 100% and its specificity was 88.9%, using the culture method as
the gold standard. 334 patients were admitted to the either ICU and 155 (medical ICU:
108, surgical ICU: 47) were eligible in this study. The average length of stay in ICU was
8.9 days. The rate of CRAb-positive on admission was 12.3% (medical ICU: 13.9, sur-
gical ICU: 8.5). The rate of CRAb acquisition was 26.8 per 1,000 patient days (medical
ICU: 31.0, surgical ICU: 17.2) and 24.3% (medical ICU: 29.0, surgical ICU: 14.0) of the
patients was transmitted during ICU stay.
Conclusion. Active surveillance is important for identifying hidden reservoirs.

Our research confirmed that CRAb-LAMP with its high sensitivity and rapidity en-
abled us to find positive patients early and to investigate the incidence of nosocomial
transmission easily. We have started to make appropriate interventions for the CRAb-
positive patients from the LAMP result and investigate the efficacy.
Disclosures. All authors: No reported disclosures.
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Background. This analysis investigates the prevalence, mortality impact, health
service utilization and cost of current treatments of multi-drug resistant (MDR) Aci-
netobacter baumannii (ACB) in the US, identified by the CDC as an urgent and serious
threat to public health.
Methods. Hospital costs and utilization were evaluated using the Premier Hospi-

tal Database, a large US hospital administrative database containing data elements
available in hospital discharge files including diagnoses and procedures categorized
according to ICD-9 codes, culture results, antimicrobial susceptibility tests, and an-
tibiotics used to treat infections. Data were extracted for the years 2009-3Q2013. Mi-
crobiologic confirmation of Acinetobacter was obtained from 152 hospitals of vrying
size. Analyses compared healthcare outcomes in patients with MDR isolates vs non-
MDR isolates.
Results. Over the 57-month period, 367 subjects with a primary pneumonia

diagnosis and 1,869 with a primary sepsis diagnosis were identified. Unadjusted,
al-cause in-hospital mortality among pneumonia patients was 15.46% vs 5.88%
for non-MDR patients. Mean (median) length of hospital stay in days (LOS) was
13.4 (9) days vs 10.5 (7) days; hospital costs [mean (median)] were $32,086
($20,763) vs $24,367 ($13,005); percentage of patients requiring ICU was 47.59%
vs 22.55%. Mortality among sepsis/septicemia patients was 21.67% vs 16.91% for
non-MDR patients. Mean (and median) LOS was 16.2 (11) days vs 14.8 (9) days;
hospital costs [mean (median)] were $43,997 ($26,663) vs $38,494 ($19,974); per-
centage of patients requiring ICU was 62.81% vs 46.84%. The most frequently used
drugs to treat MDR infections were carbapenems (56.02%, tigecycline (26.32%) and
colistin (15.03%).
Conclusion. MDR ACB infections incur substantially higher mortality, healthcare

resource utilization and costs compared to non-MDR infections. Carbapenems are the
most frequently used treatment for MDR ACB, while tigecycline is the most frequently
added drug to carbapenem treatment. The value of safe and effective treatments of in-
fections due to Acinetobacter sp. is considerable in view of the additional cost and
mortality associated with MDR ACB.
Disclosures. K. T. Lapensee, The Medicines Company: Employee, Salary W. Fan,

The Medicines Company: Employee, SalaryM. Redell, The Medicines Company: Em-
ployee, Salary M. Dudley, The Medicines Company: Employee, Salary J. Loutit, The
Medicines Company: Employee, Salary
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Background. Nosocomial pneumonia is a prevalent hospital-acquired infection
associated with increased morbidity and mortality. The purpose of this study is to de-
scribe the clinical characteristics, antibiotic resistance patterns, and outcomes of pa-
tients with Pseudomonas aeruginosa nosocomial pneumonia.
Methods. Retrospective, hospital-based medical record abstraction. Records were

obtained from 10 hospitals throughout the United States and Europe.
Results. Among the 396 patients included in the study, ventilator-associated

(50%) was the most common classification followed by hospital-acquired (26%),
and healthcare-associated pneumonia (24%). Concomitant bacteremia occurred in

23% of cases and septic shock complicating pneumonia occurred in 63% of patients.
Antibiotic resistance was common across all drug classes: aminoglycosides (27%),
antipseudomonal (AP) penicillins + β-lactamase inhibitors (29%), AP carbapenems
(36%), AP cephalosporins (26%), and ciprofloxacin (34%). Multidrug resistance
(MDR) was present in 31% of pneumonia cases. Appropriate initial antibiotic ther-
apy was prescribed in 60% of patients. In-hospital mortality occurred in 42% of pa-
tients. In-hospital mortality was significantly greater in patients with an MDR isolate
compared to non-MDR isolates (51% vs 33%, p = 0.001). The median (IQR) time-to-
death was 12 (4, 25) days. Median (IQR) hospital length of stay was 30 (17, 56) days
and was significantly longer in survivors compared to nonsurvivors (median 36 vs 27
days, p = 0.02).
Conclusion. Pseudomonas aeruginosa nosocomial pneumonia is frequently com-

plicated by septic shock and has high in-hospital mortality rate. Antibiotics resistance
is common and likely contributes to an unacceptably low rate of initial appropriate
antibiotic therapy.
Disclosures. S. Micek, Cubist Pharmaceuticals: Grant Investigator, Research grant

R. Wunderink, Genentech: Consultant, Consulting fee Crucell/Janssen/J&J: Consul-
tant, Consulting fee J. Rello, Cubist: Grant Investigator, Research grant
J. E. Chastre, Cubist: Grant Investigator, Research grant M. Kollef, Tetraphase:
Grant Investigator, Research support
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Background. Reasons for the successful global dissemination of multi-drug resis-
tant E. coli ST131 are undefined, but may include enhanced transmissibility or ability
to colonize the intestine compared to other strains. Accordingly, we assessed the prev-
alence of ST131 intestinal colonization among HH members of an infant with recur-
rent urinary tract infections (UTIs) caused by an ESBL-producing, fluoroquinolone
(FQ)-resistant ST131 E. coli strain.
Methods. E. coli was isolated from urine (index patient only) and fecal specimens

from all 7 HH members, including the index patient, 3 older siblings, 2 parents, and 1
dog. Isolates were characterized by SNP PCR to detect ST131 and its (ESBL-associated)
H30-Rx subtype, pulse-field gel electrophoresis to resolve unique strains, and FQ re-
sistance testing.
Results. The index patient, a formerly preterm infant with history of admission to

the neonatal intensive care unit presented at 40 days of life with an ESBL-producing E.
coli UTI. Despite appropriate therapy and no evidence of vesicoureteral reflux or gen-
itourinary abnormalities, she developed three recurrences of ESBL E. coli UTI over the
next 3 months. During this period, a 2-year-old sister was also diagnosed with ESBL E.
coliUTI. The index patient’s urine isolate represented pulsotype 903 of the FQ-resistant,
ESBL-producing H30-Rx subclone of E. coli ST131. The same ST131 strain was identi-
fied in fecal samples from the index patient and 4 of other asymptomatic human HH
members at the initial sampling, and from the index patient and 3 other HH members
at a second sampling 10 weeks later. In addition, 2 pulsotypes of FQ-susceptible non-
ST131 E. coli were each shared by two HH members.
Conclusion. In this HH outbreak investigation of ESBL-producing ST131 UTI,

clinical and colonizing isolates of ST131 represented the same strain, and nearly all
HH members had ST131 intestinal colonization for several months. These findings
suggest that ST131 E. coli is an efficient and persistent colonizer that can be easily
transmitted within HHs, including among children. Strategies to prevent ST131 spread
within the community are urgently needed.
Disclosures. All authors: No reported disclosures.
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Background. Surveillance systems for hospital infections are reporting increasing
rates of extended-spectrum beta-lactamase (ESBL)-positive Enterobacteriaceae in Eu-
rope. We aimed to perform a national survey on the trend and regional distribution of
nosocomial infections due to ESBL-positive Enterobacteriaceae in German hospitals.
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Methods. Data from two components of the German national nosocomial infec-
tion surveillance system (KISS) from 2007 to 2012 were used for this analysis. The data
derive from intensive care units (ITS-KISS) and surgical departments (OP-KISS). In-
dependent factors determining the proportion of ESBL-positive Enterobacteriaceae
among nosocomial infections due to Enterobactiaceae and changes in its regional dis-
tribution (broken down into German federal states) were calculated by regression
analysis.
Results. From 2007 to 2012, the data showed a significantly growing proportion of

ESBL-producing Enterobacteriaceae in surgical site infections (p = 0.003), urinary
tract infections (p < 0.001) and lower respiratory tract infections (p < 0.001) due to En-
terobacteriaceae. Factors independently associated with a growing proportion were:
Thuringia (p = 0.009; OR 1.53), North Rhine-Westphalia (p < 0.001; OR 1.41) and ge-
neral surgery ward (p = 0.002; OR 1.47).
Conclusion. The proportion of ESBL-positive Enterobacteriaceae from nosocomial

infections has significantly increased in Germany over the last six years. Especially hos-
pitals in Central Germany and surgical departments are affected by this development.
Disclosures. All authors: No reported disclosures.
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Background. Escherichia coli sequence type 131 (ST131), characterized by fluoro-
quinolone (FQ) resistance and extended-spectrum β-lactamase production, has
emerged as a major health threat. We assessed ST131’s prevalence in a Veterans Affairs
Medical Center (VAMC), and examined epidemiological and clinical associations.
Methods. From October 12, 2010-April 25, 2011, consecutive E. coli isolates from

the Minneapolis VAMC clinical microbiology laboratory were characterized for anti-
microbial susceptibility and ST131 status. Epidemiological, clinical, and outcomes data
from medical record review were assessed for associations with ST131.
Results. Of 311 unique isolates, 61 (19.6%) were ST131. Overall, most isolates were

from urine (84%), followed by wounds (13%), respiratory samples (3%), and others
(1%). The sole ST131-associated epidemiological factor was long-term care facility
(LTCF) exposure (33% for ST131, vs 14% for others; P = .001). Clinically, ST131 was
not significantly associated with indicators of severe infection, including SIRS, fever,
sepsis, or intensive care unit admission, and was significantly negatively associated
with dysuria (10% vs 26%; P = .01). Compared with non-ST131 isolates, ST131 isolates
were more likely to be resistant to FQs (85% vs 8%; P < .001), ampicillin (77% vs 34%;
P < .001), ampicillin/sulbactam (69% vs 26%; P < .001), gentamicin (36% vs 3%;
P < .001), and trimethoprim/sulfamethoxazole (31% vs 17%; P = .02). ST131 also
was significantly associated with discordant initial treatment, both overall (63% vs
5%; P < .001) and among patients with evidence of infection (52% vs 5%; P < .001).
Despite this, recurrence (clinical and microbiological) and mortality (in hospital
and all-cause) were similar between groups.
Conclusion. E. coli ST131, which accounted for nearly 20% of unique (by patient)

E. coli isolates at our VA, was significantly associated with LTCF exposure, extensive
antimicrobial resistance, and discordant therapy, but not with more severe infections
or worse outcomes. Our findings support that ST131 is a LTCF-associated pathogen,
but they challenge the notion that ST131 causes more severe or complicated disease, at
least among veterans.
Disclosures. All authors: No reported disclosures.
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Background. Increasing reports of extended-spectrum β-lactamase (ESBL) pro-
duction among Enterobacteriaceae have resulted in increased usage of carbapenems
(CRBs). However, increased utilization of any antibiotic is associated with accelerated
bacterial resistance to that antibiotic class. The aim of the present study was to deter-
mine: (1) risk factors for infection with ESBL-producing Enterobacteriaceae and (2)
patterns and appropriateness of CRB use.
Methods. Patients hospitalized at UCLA-Olive View Medical Center from

years 2010-2013 during the months of October to December were evaluated if they
received at least 1 dose of CRB therapy during their hospital stay. ESBL infections
were characterized as community-acquired, healthcare-associated, or nosocomial.

CRB usage was judged as appropriate if it met any of the following: 1) positive ESBL
culture, 2) history of prior ESBL culture, 3) Active pseudomonal infection sensitive to
CRB, 4) Failure of empiric antibiotics, 5) other appropriate criteria, e.g., necrotizing
pancreatitis.
Results. Of 255 total patients, 69 (27%) had an ESBL-positive culture. The majority

were isolated from the urinary tract (74%), followed by blood (13%) and wound sites
(5%). The majority of ESBL infections were health-care associated (76%), vs community
acquired (14%). ESBL-positive patients were more likely to be female (72% vs 46%,
p = 0.01), on hemodialysis (HD) (11% vs 7%, p = 0.001), to have a history of previous
UTI (57% vs 35%, p = 0.002), or previous ESBL infection (43% vs 22%, p = 0.001) and to
have antibiotic exposure in the previous 90 days (68% vs 49%, p = 0.006). Only 1 of 69
(1%) patients with ESBL infection had no documented past medical history.
Only 51% of patients were judged to have received CRBs appropriately. There was no

difference between ESBL patients and non-ESBL patients in terms of duration of hospi-
tal stay (13 vs 11 days, p = 0.636), ICU admission rate (26% vs 36%, p = 0.135) or in-
hospital mortality (9% vs 12%, p = 0.412).
Conclusion. ESBL infection was rare in the absence of specific risk factors (previ-

ous UTI, antibiotic exposure, history of ESBL). Data from this study may be used in an
evidence-based approach for empiric CRB use to decrease inappropriate usage and
bolster antibiotic stewardship efforts.
Disclosures. All authors: No reported disclosures.
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Background. Infections due to fluoroquinolone-resistant Escherichia coli
(FQREC) are preceded by gastrointestinal colonization, and are associated with signifi-
cant morbidity and mortality. Although colonization with FQREC is common among
residents of long-term care facilities (LTCFs), risk factors associated with subsequent
development of clinical infections in this population remain unclear. The objective of
this study was to determine risk factors for developing a clinical infection with E. coli in
LTCF residents with FQREC gastrointestinal colonization.
Methods. A case-control study was conducted from 2006 to 2008 at three LTCFs

within an academic long-term care network. Residents initially colonized with FQREC
were followed for 12 months after enrollment, or until discharge or death. Case pa-
tients were defined by the presence of a clinical infection with E. coli, while control
patients were defined as those that did not develop a clinical infection with E. coli.
A multivariable logistic regression model was developed to identify risk factors for clin-
ical infection with E. coli in residents with baseline FQREC colonization.
Results. Over the 3-year study period, 234 participants had baseline colonization

with E. coli, of which 94 (40%) were colonized with FQREC. Among patients with
baseline FQREC colonization, 11 (12%) developed clinical infections with E. coli
during the study period. Of these, 10 (90%) were due to FQREC. The median time
to infection was 131 days (interquartile range, 57-299), with the majority of cases
being urinary tract infections (n = 10; 90%). On multivariable analysis, significant
risk factors for developing a clinical infection with E. coli included the presence of a
urinary catheter (OR 11.6; 95% CI 1.87-71.6, P = 0.008), diabetes mellitus (OR 6.63;
95% CI, 1.14-38.5, P = 0.035), and receipt of trimethoprim-sulfamethoxazole in the
30 days prior to initial sampling up to development of infection (OR 14.6; 95% CI
2.28-93.0, P = 0.005).
Conclusion. Development of clinical infections with E. coli was relatively common

among LTCF residents with baseline colonization with FQREC. Future studies should
focus on interventions for timely removal of urinary catheters and judicious use of an-
tibiotics in this vulnerable, medically complex population.
Disclosures. All authors: No reported disclosures.
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Background. Maryland’s population is served by a combination of health care fa-
cilities, such as acute care hospitals, long-term care facilities, and home health services.
There are rigorous infection surveillance and control programs at acute care facilities
but research in long-term care facilities’(LTCFs) are lacking. The purpose of our study
is to investigate further the specifics of infection control and antibiotic stewardship
programs in long-term care facilities in Maryland.
Methods. All Maryland long-term care facilities are obtained from the administra-

tor for the Maryland Medical Director Association. We contacted each facility’s infec-
tion control personnel over the phone and administer the survey questions.
Results. There are 231 LTCFs in Maryland. Our telephone survey reached 97

LTCFs but only 88 facilities are included in the analysis as three facilities did not
have a designated infection control personnel and six facilities declined participation.
Out of 88 facilities, there are 11,793 beds and 207 infection control personnel.
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Results
About 95% of facilities have a central line protocol. All facilities surveyed have uri-

nary catheter protocols. 9.5% of facilities use silver impregnated urinary catheters.
Most facilities track UTIs and report to the health department in the case of an out-
break. Close to 80% of facilities surveyed stated that they isolate patients with C. diff,
MRSA, and VRE but isolation can be only cohort in some facilities.
71% and 84% of facilities already have antibiotic guides and restricted formulary, re-

spectively. About 16% of facilities have antibiotics approval process. 32% of facilities state
that they have training for antibiotics prescribing; however, a large percentage, 18.2%, of
facilities’ infection control personnel did not know whether such training existed.
Conclusion. Antibiotic stewardship programs in LTCFs are still in early develop-

ment stages despite increasingly resistant organisms. To decrease the transmission and
acquisition of nosocomial infections and drug-resistant organisms, not only do we
need to have more support and resources for the infection control personnel, but we
also need to involve the front line staff’s observations and expertise into a comprehen-
sive infection control plan.
Disclosures. All authors: No reported disclosures.
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Background. With the pervasive use of quinolones, quinolone-resistant gram neg-
ative bacteria are increasingly common in NHs. However, there are few estimates of the
duration of carriage of resistant strains, the extent colonized individuals carry the same
strain at multiple sites, and the proportion of strains shared among residents. We begin
to fill these gaps using samples from the Targeted Infection Prevention (TIP) Study.
Methods. We used REP-PCR to type 86 ciprofloxacin-resistant E. coli isolates col-

lected during monthly surveillance of 21 individuals with medical devices over a 1 year
period in a single NH. Isolates were collected from multiple body sites at each time
point and screened for antibiotic susceptibility against ciprofloxacin. REP-PCR ampli-
fication was performed on all isolates using (GTG)5-primers; isolates from the same
individual were run on the same gel. To check if isolates were shared among individ-
uals, a representative strain from each type was sampled from each individual and run
on a single gel. Strains with the identical banding pattern were considered the same.
Results. Most isolates were from the rectum (49%) and the groin (24%). Nine

unique REP-PCR-types were observed; 4 individuals (19%) carried at least two genet-
ically unique strains. The median duration of carriage for a single strain was 28 days
(range, 1-338 days). One REP -PCR type was found in 7 residents and two among 4
residents; 3 REP-PCR types were found on only one resident suggesting substantial
transmission among residents.
Conclusion. Colonized NH residents tended to carry the same ciprofloxacin-resis-

tant E. coli strain at multiple body sites and for long periods. 90% of REP -PCR types
were found in multiple/at least two individuals suggesting that the risk of transmission
of resistant strains of E. coli is high in NH.
Disclosures. S. Mcnamara, University of Michigan - Geriatrics: Employee, Salary

AHRQ: Collaborator, Salary and staff member on AHRQ grants and contracts NIH :
Collaborator, Salary and staff member on NIH grants and contracts of Dr. Mody
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Background. Emergence of infections due to multidrug-resistant Enterobacteria-
ceae presents a significant public health problem worldwide. Treatment alternatives for
infections due to carbapenemase-producing Enterobacteriaceae are few and the resis-
tant organisms have the potential for causing serious healthcare epidemics if not
promptly detected and contained. The study was conducted to investigate types of car-
bapenemases-encoded genes and drug resistance among carbapenem-resistant Enter-
obacteriaceae isolates in 6 government hospitals in Kuwait.
Methods. Enterobacteriaceae isolates resistant to carbapenems were collected over

a period of 3 years (2010-2013). Susceptibility testing to 13 commonly used antibiotics
was carried out by E test according to the CLSI guidelines. PCR assay was performed
for detection of genes encoding ESBLs (blaCTX-M, blaSHV and blaTEM) and carbapene-
mases (blaOXA-48, blaVIM, blaNDM, blaIMP, blaGIM and blaKPC).
Results. A total of 66 non-duplicated carbapenem-resistant isolates were collected

over a period of 3 years. However, only 32/66 (48.5%) carried the carbapenemase

resistance genes. Resistance genes analysis showed that 11 isolates carried blaOXA-48
gene, 11 carried blaVIM-4 gene and 10 carried blaNDM-1 gene. 9.1%, 72 and 80 % of
blaOXA-48, blaVIM-4 and blaNDM-1-carrying Enterobacteriaceae, respectively were resistant
to amikacin. 27.3, 18.2 and 40 % of blaOXA-48, blaVIM-4 and blaNDM-1 carrying isolates,
respectively, were resistant to tigecycline and 9.1, 9.1, and 20%, respectively to colistin.
Overall, almost 70% of the isolates were resistant to ciprofloxacin and cefepime.
Conclusion. Treatment of carbapenemase-producing Enterobacteriaeae in Kuwait

is problematic as some of our isolates are resistant to tigecycline at an unacceptable
level and resistance to colistin is emerging.
Acknowledgement. Kuwait University Research Grant No. MI 06/10 is fully

acknowledged.
Disclosures. All authors: No reported disclosures.
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Background. A prospective cohort surveillance study was conducted in adult pa-
tients admitted to the intensive care unit (ICU) in a tertiary-care hospital in Mumbai,
India to determine the incidence rates, microbial etiology and antimicrobial suscepti-
bility of health care associated central line associated blood stream infection (CLABSI).
Methods. All patients admitted to the adult ICU (mixed medical-surgical) during

the study period were included. Blood cultures were sent when sepsis was suspected,
processed in the BacT Alert 3D system and the VITEK 2 system used for identification
and susceptibility testing. CLABSI were defined as per the Centers for Disease Control
and Prevention (CDC) definitions.
Results. From January 2010 to December 2013, 20814 adult patients, representing

93751 bed days were enrolled in the study. A total of 8328 central lines were inserted
with 50436 central line days. The overall CLABSI ratewas 5.67 per 1,000 central line device
days (286 cases) and ranged from 5.77 in 2010 to 6.62 per 1,000 central line device days in
2013.
Overall 80 % of all CLABSIs were caused by Gram Negative Bacilli (GNB’s); 12 % were

caused by Gram positive cocci (GPCs) and 7% were caused by Candida species. K. pneu-
moniae, A. baumannii and P. aeruginosa were the commonest GNB’s. Enterococcus was
the commonest GPC (42 % of all GPC), methicillin resistant S. aureus (MRSA) contrib-
uted to only 12 %. Fourteen percent of enterococcus were vancomycin resistant (VRE).
The incidence of ESBL production in GNB increased from 56% in 2010 to 80% in
2013 while the incidence of carbapenem resistance increased from 0% in 2010 to 43%
in 2013. Resistance to Beta-lactam plus beta lactamase inhibitor combinations such as pi-
peracillin-tazobactam increased from 14% in 2010 to 70% in 2013. Also ominious was the
rise in fluconazole resistance among Candida isolates from 0% in 2010 to 33% in 2013.
Conclusion. This is the largest single centre study of CLABSI from India. Though

the incidence rates are superior than those reported from other centers in India, they
are inferior to those reported by the national health and safety network of the USA.
The increasing incidence of resistance especially carbapenem resistance in gram neg-
ative pathogens is of serious concern. Urgent implementation of effective infection
control and antimicrobial stewardship strategies is needed.
Disclosures. All authors: No reported disclosures.
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Background. KPC, NDM, and OXA-48 have spread to virtually every continent,
although not every country has been affected. The SMART worldwide surveillance
program from 2008-2009 characterized the molecular epidemiology of carbapenem re-
sistant Klebsiella pneumoniae, and identified three K. pneumoniae ST903 with IMP-26
in the Philippines; no other carbapenemases have been reported in the Philippines.
We sought to characterize recent changes in antibiotic resistance and molecular ep-

idemiology in the Philippines.
Methods. Clinical isolates were collected from the microbiology laboratories of

two hospitals in metropolitan Manila, Philippines over 14-months. Bacteria identifica-
tion and antibiotic susceptibility testing were performed with the VITEK 2. DNA-typ-
ing was performed with multilocus sequence typing. Multiplex polymerase chain
reaction was used to test for up to seven carbapenemase genes, as previously described.
Results. A total of 364 Enterobacteriaceae were collected, including 19 Entero-

bacter spp., 181 Escherichia coli, 135 Klebsiella spp., 9 Proteus mirabilis, 19 Salmonella
spp., and 10 other Enterobacteriaceae.
Carbapenem resistance was detected in 2 (1.2%) E. coli, and 4 (3.0%) Klebsiella spp.,

but was not found in Enterobacter spp. or P. mirabilis. A cluster of four patients with

S138 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



carbapenem-resistant K. pneumoniae was identified in a single month, and investigat-
ed. Two contained the bla NDM-7 beta-lactamase gene, and were typed as K. pneumo-
niae ST273. The third had the bla VIM gene. None of the seven tested carbapenemase
genes were identified in the fourth case.
We also report that carbapenem resistance in the Philippines is rare, but the emer-

gence of NDM-7 should prompt further antibiotic resistance surveillance and imple-
mentation of policies to control the spread of antibiotic resistance in this bacterium
with outbreak potential.
Conclusion. We report the first two patients with pathogens carrying the bla NDM-7

gene, and the first patient with a pathogen carrying the bla VIM gene in the Philippines.
While K. pneumoniae ST273 carrying the bla NDM-1 gene has been described in Italy and
the United Kingdom, this is the first report of this sequence type spreading outside Europe.
Disclosures. All authors: No reported disclosures.
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Background. Carbapenem-resistant Enterobacteriaceae (CRE) producing the New
Delhi metallo-beta-lactamase-1 (NDM-1) enzyme is rarely seen in the United States.
The first case of NDM-1 CRE at Johns Hopkins Hospital (JHH) was identified in
February 2014.
Methods. When a patient’s blood cultures grew NDM-1 Klebsiella pneumoniae on

February 18, 2014, contact precautions and 1:1 nursing were initiated. Education was
provided to staff to reinforce compliance with hand hygiene, isolation precautions,
and environmental cleaning practices. All patient rooms on the involved units were
disinfected using hydrogen-peroxide vapor.
Medical records were reviewed and an exposure investigation was conducted. Expo-

sure criteria included any patient on the same unit as the source patient prior to the
initiation of isolation precautions, or any patient occupying a room previously occu-
pied by the source patient.
Using a concentric circle approach, all inpatients meeting the exposure criteria were

placed on contact precautions and rectal, urine, sputum, or wound surveillance cul-
tures for CRE were collected per CDC recommendations.
Results. The patient had prior travel history to India, but no healthcare exposure

while there and no known history of multidrug-resistant organisms. At JHH, the pa-
tient was on two surgical ICUs and one inpatient unit for a total of 27 days prior to the
initiation of isolation precautions. 130 patients met criteria for potential exposure. 38
patients who were still inpatients had surveillance cultures obtained. One wound and
two rectal cultures grew non-NDM-1 CRE (Figure)..

Table: Hand Hygiene and Environmental Cleaning Results during Potential NDM-1 CRE
Exposure

Hand Hygiene Compliance
Environmental Cleaning

Compliance
January 2014 February 2014 January 2014 February 2014

ICU A 100% 100% 96% 100%
ICU B 100% 100% 88% 88%
Unit 100% 87% 90% 98%

Figure Potentially Exposed Patients and Surveillance Culture Results

Conclusion. NDM-1 producing Klebsiella pneumoniae was detected in a patient
with prior history of travel to, but no healthcare exposure in, India. Despite 27 days
of potential exposure prior to initiation of isolation precautions, no transmissions of
NDM-1 CRE occurred, possibly due to excellent hand hygiene and environmental
cleaning on the units to which the patient was admitted (Table)
Disclosures. All authors: No reported disclosures.
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Background. The Oregon Health Authority identified its first New Delhi metal-
lo-β-lactamase-1 (NDM-1)-producing Escherichia coli since mandated laboratory
reporting for carbapenem-resistant Enterobacteriaceae (CRE) began during 2012.
We investigated to determine risk factors, identify the source, and prevent
transmission.
Methods. ACRE case is defined as Enterobacteriaceae non-susceptible to all third-

generation cephalosporins and ≥1 carbapenem tested. CRE isolates are routinely char-
acterized via Carba NP test and PCR for carbapenemase genes. In addition, this isolate
underwent pulsed-field gel electrophoresis (PFGE), strain and plasmid identification,
and whole genome sequencing. We conducted laboratory and chart reviews, case and
health care provider interviews, contact screenings, site visits, and environmental
testing.
Results. In November 2013, testing confirmed a NDM-1 positive, CTX-M-27-

producing E. coli O25b-ST131 isolated from an outpatient shin wound culture
taken from a rural Oregon county resident. Review of regional laboratory reports
did not identify other NDM-positive CRE during the preceding year. The case and
spouse denied international travel or visitors, and we confirmed only outpatient
clinic visits during the previous year. CRE rectal swabs from the resident (N =3)
and spouse (N = 1) were negative. Other possible sources such as laboratory
error, food contamination, animal shedding, outpatient clinic contamination, or
household water contamination were extensively reviewed. Spice (N = 14), nutri-
tional supplement (N = 15), indoor environmental (N = 13), outdoor environmen-
tal (N = 18), and vacuum dust (N = 4) samples were collected two months after case
confirmation. An NDM-1-producing E. coli isolate indistinguishable from the res-
ident’s isolate by PFGE was extracted and cultured from a household vacuum dust
sample.
Conclusion. Though CRE are associated with exposure to health care in CRE en-

demic regions, we could not identify any previously described sources in this low-prev-
alence region. Recovery of a matching strain from a vacuum environmental sample
raises concern about the persistence of pathogenic strains in a household environment
and an as yet unidentified origin.
Disclosures. K. K. Kutumbaka, Molecular Epidemiology Inc.: Employee, Salary

S. Han, Molecular Epidemiology Inc.: Employee, Salary C. Nadala, Molecular Epide-
miology Inc.: Employee, SalaryM. Samadpour, Molecular Epidemiology Inc.: Consul-
tant, None
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Background. Carbapenem (C) resistant gram negative bacteria (GNB) have
emerged as an important concern as infections by these organisms spread rapidly
in hospital settings, are difficult to treat and carry high mortality rates. Among sev-
eral different types of carbepenemase producing genes, New Delhi Metallo β-lacta-
mase-1 (NDM-1) is a new gene that causes resistance to C antibiotics; GNB also
commonly co-harbor Aminoglycoside (A) resistance genes. Both resistance genes
can be found commonly on the same plasmid. Infections by NDM-1 harboring
GNB are increasingly being reported in US. We are observing an increasing number
of multi-drug resistant (MDR) GNB at Carilion Medical Center (CMC) which are
resistant to C and A.
Methods. A retrospective study was conducted on a small number of banked

specimens (n = 15) of MDR-GNB collected at CMC in 2011-2012. We isolated
plasmids of these organisms using Qiagen kits as per the manufacturer’s
protocol, characterized plasmid profile and performed screening with NDM-1
gene specific primers by using polymerase chain reaction (PCR). Retrospective
chart analysis was performed and demographic, clinical and outcome data were
collected.
Results. Among 15 MDR-GNB specimens, 10 were Pseudomonas aeruginosa, 1

Enterobacter cloacae, 1 Burkholderia cepacia, 1 Proteus mirablis, 1 Achromobacter
xylosoxidans, 1 Kleibsiella pneumonia. Nine of 15 organisms were resistant or
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intermediate to Amikacin and 13/15 were resistant to C. These plasmids were larger in
size (>23kbp in size) and multiple (2-3) in 5/15 bacteria. NDM-1 gene specific primer
PCR with 813 kbp band was positive in 8 of 15 MDR-GNB. Chart analysis was avail-
able for 14 patients (pts) only (7 NDM-1 +ve and 7 NDM-1 -ve). Mean age of NDM-1
+ve pts was 65.4 years and NDM-1 -ve pts was 60.8 years. Six of 7 NDM-1 +ve and 3/7
NDM-1 -ve pts were admitted from a healthcare facility. Information regarding foreign
travel or contact with foreign pts was unavailable. Five of 7 NDM-1 +ve pts were ad-
mitted with acute respiratory failure and 4/7 patients died; 2/7 NDM-1 -ve pts died.
Conclusion. C resistant GNB remain a threat to pts in healthcare settings. NDM-1

gene-present pts have 2.33 times higher relative risk of death than non NDM-1 carry-
ing pts in our study. Resistance to A and C should arouse suspicion to the presence of
NDM-1 gene with need for early detection and intervention.
Disclosures. All authors: No reported disclosures.
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Background. The spread of CRE from eastern to western United States has en-
abled the study of its emergence in California (CA). We evaluated CRE emergence
in Orange County (OC), CA hospitals serving 3.1 million residents and evaluated re-
gional support of infection prevention (IP) programs for containment strategies.
Methods. We conducted a survey (14 questions, 3 data tables) of the 31 hospital

IP programs in OC. Questions assessed willingness to adopt strategies to address
CRE with responses of “definitely” or “possibly” deemed supportive. Data tables were
used to determine the frequency of culture positive CRE patients from 2008-2013.
Results. To date, 14 (52%) IP programs representing 16 hospitals completed

the survey (still ongoing). CRE was first detected in 2010 in 12.5% of respondent hos-
pitals. By 2013, 56.3% of hospitals reported CRE cases (Figure). 100% of respondents
supported some form of regional collaboration to implement a CRE prevention
“bundle”. Regarding specific strategies, 100% supported single room and contact pre-
cautions for CRE+ patients and 12.5% had already enacted this. 100% supported ac-
tive communication regarding CRE+ status with facilities accepting their patients.
92.8% supported periodic active surveillance of hand hygiene and contact precau-
tions for CRE+ patient rooms. 85.7% supported daily chlorhexidine bathing of
CRE+ patients (14.3% uncertain), and 12.5% were currently bathing. 64.3% support-
ed (14.3% uncertain, 21.4% against) annual point prevalence screening for CRE in
high risk units or patients (e.g., patients admitted from long term care facilities).
While 78.6% supported screening roommates of CRE+ patients, only 42.9% support-
ed screening neighboring rooms.

Conclusion. The swift rise in CRE cases in OC parallels epidemiology seen in
other areas where CRE is now endemic. However in OC, CRE is still concentrated
in only a few facilities and concerted regional intervention may prevent CRE
from becoming endemic. Responding IP programs fully supported regional
strategies involving isolating CRE+ patients and relaying positivity to transferring fa-
cilities. However compliance assessment, screening, and decolonization were less well
supported and likely influenced by resource and financial requirements.
Disclosures. All authors: No reported disclosures.
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Background. Carbapenem-Resistant Enterobacteriaceae (CRE) were recently
named one of the top three urgent threats to public health in CDC’s 2013 Antimicro-
bial Resistance Threat Report. The Maryland Department of Health and Mental Hy-
giene (DHMH) made CRE reportable statewide on November 7, 2013 using a broad
surveillance definition
Methods. To make data comparable across states, this analysis was limited to non-

duplicate patients and to CRE meeting the CDC’s surveillance definition (nonsuscep-
tible to doripenem, imipenem or meropenem by most recent CLSI carbapenem break-
points and resistant to all third-generation cephalosporins tested).
Results. Maryland laboratories reported 134 CRE between November 7, 2013 and

April 30, 2014, representing disease and/or colonization occurring in acute care hos-
pitals, long term acute care hospitals and long term care facilities. The majority of cases
(60%) occurred in patients residing in the Baltimore Metro Area (BMA) but rates per
100,000 residents were similar for the BMA (2.94), Southern Maryland (2.83) and the
Eastern Shore (2.87) (Figure 1). Residents of the National Capital Region (NCR) and
Western Maryland experienced lower rates (1.35 and 0.79 respectively). More than half
of cases were isolated from urine but cases were reported from a variety of body sites
including sterile sources (Figure 2). Klebsiella pneumoniae was the most frequently re-
ported organism (Figure 3) but cases occurred in 15 separate species of Enterobacter-
iaceae. Most cases (58%) occurred in adults over 65 years of age; another 36% occurred
in adults aged 35-64 and the remaining 6% were from adults aged 18-34. No pediatric
cases were reported.
Conclusion. Statewide surveillance has shown that CRE is well-established inMary-

land. Surveillance data does not differentiate between symptomatic infection and colo-
nization, but it is reasonable to assume that some CRE in urine is colonization only.
Given this limitation and recognizing that urine may be a frequent source of transmis-
sion, physicians and infection preventionists must carefully consider how to manage
CRE in urine. Maryland’s antibiotic stewardship efforts must also emphasize reducing
unnecessary antibiotic use across healthcare settings to reduce the threat of CRE.
Disclosures. All authors: No reported disclosures.
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Background. The Centers for Disease Control and Prevention (CDC) has reported
national trends for hospital-acquired infections with CRE. Utilizing the Department of
Veteran’s Affairs (VA) Healthcare-Associated Infections and Influenza Surveillance
System (HAIISS), we sought to describe isolation of CRE among Veterans cared for
nationally at inpatient and outpatient VA healthcare settings from January - December
2013.
Methods. We queried the HAIISS Data Warehouse for all isolates of Enterobacter-

iaceae meeting CDC criteria:
• Nonsusceptible to one of the following carbapenems: doripenem, meropenem, or

imipenem AND
• Resistant to all of the following third-generation cephalosporins that were tested:

ceftriaxone, cefotaxime, and ceftazidime.
CRE were isolated in VA using standard microbiologic methods. Duplicate isolates

were eliminated unless they were isolated in more than one specimen type category.
Results. A total of 528 unique isolates meeting CDC criteria for the one

year time period were isolated (table). Klebsiella (64%) and Enterobacter (16%)
species were most common. The primary specimen types associated with CRE were
urine, respiratory, and blood, with 359 (58%), 102 (16%), and 53 (9%) isolates respective-
ly. The remaining 106 (17%) CRE isolates were from a variety of other specimen types.
[1] MMWRMarch 8, 2013/62(09);165-170 Vital Signs: Carbapenem-Resistant Enter-

obacteriaceae

Breakdown of CRE isolates by Genus and U.S. Census region plus Puerto Rico

Bacterial
Genus Northeast Midwest South West Puerto Rico Total

Citrobacter 9 2 3 4 3 21
Enterobacter/
Pantoea

12 6 31 20 18 87

Escherichia 2 4 14 4 6 30
Klebsiella/
Raotella

104 36 75 20 101 336
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continued.

Bacterial
Genus Northeast Midwest South West Puerto Rico Total

Morganella 6 2 1 2 2 13
Proteus 5 9 9 6 0 29
Providencia 0 0 0 1 0 1
Serratia 1 0 3 0 7 11
Total 139 59 136 57 137 528

Conclusion. CRE distribution in VA healthcare settings nationally is similar to
that reported by CDC[1], with the largest number of isolates occurring in the North-
east and South. VA did have a higher number of CRE isolates in Puerto Rico compared
to that reported by CDC. Consistent with other reports, CRE was isolated most fre-
quently from urine. CRE is emerging as a significant concern in VA.
Disclosures. All authors: No reported disclosures.
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Background. Carbapenem-resistant Enterobacteriaceae (CRE) is an emerging
public health problem in the United States with acquisition mostly in the inpatient
healthcare setting. Other drug-resistant Enterobacteriaceae cause community-associat-
ed (CA) infections; the spread of CRE in non-healthcare settings could have important
public health implications. We analyzed CRE surveillance data to identify CA cases.
Methods. From January 2012-December 2013, 5 Emerging Infections Program

(EIP) sites (CO, GA, MN, NY, OR) participated in active laboratory- and popula-
tion-based CRE surveillance. ACRE case was isolation of Escherichia coli, Enterobacter
or Klebsiella spp. from normally sterile sites or urine that was carbapenem-nonsuscep-
tible (excluding ertapenem) and resistant to all 3rd generation cephalosporins tested.
Cases underwent medical record review; a subset of CRE isolates underwent PCR
for carbapenemase genes. Cases were classified as CA if they had no hospital admis-
sions, long term care residence or chronic dialysis in the prior year and no indwelling
devices in the 2 days before culture; cases with these exposures were considered health-
care-associated (HA).
Results. Of 430 total CRE cases, 414 (representing 329 patients) with known CA/

HA status were evaluated. Thirty-nine of 329 (12%) patients had CA CRE. Most CA
patients were female (72%); all had CRE isolated from urine only; 44% had a sympto-
matic UTI; none traveled internationally in the 2 months prior to onset. Both patient
groups were similar in age (58 vs 62 years, p = 0.18). CA patients had a lower mean
Charlson Comorbidity Index (0.90 vs 3.14, p < 0.0001) compared to HA patients.
CA CRE cases were more likely to be caused by Enterobacter aerogenes (40% vs
11%, p < 0.0001) and less likely to be caused by Klebsiella pneumoniae (30% vs 62%,
p < 0.0001) than HA cases. Fewer CACRE isolates were K. pneumoniae carbapenemase
positive by PCR than HA isolates (2/15, 13%, vs 50/94, 53%, p = 0.004).
Conclusion. In-depth review of CRE cases from geographically diverse EIP sur-

veillance sites revealed a few patients did not have major healthcare exposures in the
year prior to their CRE culture. It will be important to determine whether these pa-
tients have less intensive outpatient or remote inpatient healthcare exposures.
Disclosures. All authors: No reported disclosures.
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Background. Carbapenem-resistant Enterobacteriaceae (CRE) and carbapenem-
resistant Acinetobacter (CRAB) are increasingly reported in the United States and
cause infections with high mortality. We initiated a laboratory and population-based
surveillance program to describe the epidemiology of CRE and CRAB.
Methods. We defined CRE as Escherichia coli, Enterobacter spp, or Klebsiella spp

nonsusceptible to ≥1 carbapenem (excluding ertapenem) and resistant to all 3rd gen-
eration cephalosporins tested, and CRAB as A. baumannii nonsusceptible to ≥1 car-
bapenem (excluding ertapenem). CRE and CRAB isolates from sterile sites or urine
collected in residents of 3 metropolitan areas in GA, MN, and OR in 2012 were includ-
ed. Rates were based on 2012 census data. We reviewed patient charts and classified
isolates as hospital-onset (HO) (collected >3 days after admission); healthcare-associ-
ated, community-onset (HACO) (collected ≤3 days after admission with hospitaliza-
tion, dialysis, long-term care residence, or surgery in the prior year or with an
indwelling device at time of culture); or community-associated (CA) (collected ≤3
days after admission and lacking the above healthcare exposures). Polymerase chain
reaction was used to test available CRE for selected carbapenemases.
Results. Of 327 isolates, 213 were CRE (169 patients), 114 were CRAB (100

patients). Most CRE (88%) and CRAB (73%) were from urine; 9% and 25%
were from blood respectively. CRE and CRAB incidence (per 100,000 population)
was significantly lower in OR (CRE: 0.35, CRAB: 0) and MN (CRE: 1.88, CRAB:
0.12), compared to GA (CRE: 4.58, CRAB: 2.93). Most CRE (72%) and CRAB
(62%) isolates were classified as HACO; of these, 49% of CRE and 66% of CRAB
were from patients recently in long-term care settings. K. pneumoniae carbapenemase
was detected in 51% of CRE (K. pneumoniae [19/23; 83%], E. coli [1/8; 13%], E. cloacae
[6/9; 67%], E. aerogenes [1/13; 8%]); no other carbapenemases were detected.
Conclusion. Most CRE and all CRAB were detected in patients with healthcare

exposures. CRE and CRAB incidence varied substantially across surveillance sites.
Many CRE meeting our definition do not harbor carbapenemases; whether these
organisms pose the same threat as carbapenemase-producing CRE is not known.
Disclosures. All authors: No reported disclosures.
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Background. Carbapenem-resistant Enterobacteriaceae (CRE) have emerged as an
immediate threat to hospitalized patients. With limited guidance from the Centers for
Disease Control and Prevention (CDC), clinicians often employ interventions recom-
mended for methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-re-
sistant enterococcus (VRE): hand hygiene, contact precautions (CP), environmental
disinfection. Some hospitals use targeted active surveillance testing (AST). This
study was conducted to assess the present state of interventions to reduce transmission
of CRE in U.S. hospitals.
Methods. 751 physician members of the Emerging Infections Network (EIN)

who had identified themselves as having interest or involvement in infection
prevention were invited to complete an electronic survey. The survey contained 8
questions designed to ascertain current practices related to reducing transmission of
CRE.
Results. 429 members responded to the survey (57.7%). 97% reported using CP for

CRE. The most widely used trigger for CP was positive clinical culture (97%), followed
by pre-existing alert in the electronic record (75%). Practices for discontinuation of CP
varied: 38% reported using CP indefinitely once a patient becomes positive; 43% use
CP until a patient is cleared, 13% use CP for the specific encounter only and 10% use
CP for one year post- positive culture. 18% reported performing CRE AST for a subset
of inpatients. Adjunct measures to reduce the risk of transmission such as CHG bath-
ing for any inpatient population and room disinfection using hydrogen peroxide vapor
or UVC light were reported to be used by 85% and 23%, respectively.
Conclusion. 97% of respondents use routine CP for CRE; however, practices for

the duration of CP are heterogeneous. Though not based upon guidance from CDC,
a clearance process for CRE, which results in discontinuation of CP, was used by 43%
of respondents. Horizontal interventions such as CHG bathing and UVC light disin-
fection, while commonly used, are of questionable utility for reducing the risk of CRE
transmission. Evidence-based guidelines from professional organizations regarding
measures to reducing transmission of CRE are needed.
Disclosures. All authors: No reported disclosures.
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Background. CRE infections have few treatment options and are associated with
poor outcomes. Limited data regarding these infections are available from the South-
eastern US. This study describes CRE epidemiology at our hospital.
Methods. A retrospective cohort study was conducted of all patients (pts) with a

positive clinical culture for CRE from January 2006-December 2013. Data was ob-
tained from chart review. Cultures were categorized as infection or colonization (treat-
ed vs not treated by the clinician).
Results. 46 pts had a positive culture for CRE and the rate per 1,000 patient days

significantly increased over the study (0.0063 in 2006 vs 0.036 in 2013, p < 0.001). Me-
dian (med) age was 59, 50% were male, 52% were Caucasian. Med Charlson Comorbid-
ity Index was 5, med number of comorbidities was 3 (hypertension 63%, A 46%,
malignancy 20%) and 18 (42%) were receiving immunosuppression. 21 (54%) had an-
tibiotic use within the past 6 months, most commonly a carbapenem (43%), followed by
piperacillin/tazobactam (33%) and a cephalosporin (29%). Most (85%) had a history of
another multi-drug resistant organism (MDRO), usually VRE or MRSA. 30 (75%) pts
had CRE infection. Among these, the urinary tract accounted for 14 (47%), bloodstream
for 6 (20%), respiratory tract for 6 (20%), and deep tissue for 4 (13%). Among pts with
colonization, urine was the source in 7 (70%) and respiratory in 2 (20%). Overall, Kleb-
siella (54%) was the most common species followed by Enterobacter (26%), Escherichia
coli (11%), Serratia (7%), and Citrobacter (2%). Med hospital stay was 39 days and med
time to positive CRE culture was 16 days. 52% stayed in the ICU a med of 24 days. Over-
all hospital mortality was 17% (10% in colonized vs 25% in infected pts) but 95% of in-
fected pts experienced morbidity (www.cdc.gov/nchs/data/ice/ice95v1/c28.pdf). Among
infected pts who died (6), 3 had urine, 2 had respiratory and 1 had blood as the source of
infection. All were treated with appropriate antibiotics.
Conclusion. CRE rates increased at our Southeastern academic hospital. Advanced

comorbidity index, history of previous MDRO, lengthy hospital stay and receipt of im-
munosuppression or broad spectrum antibiotics were common characteristics among
pts with CRE. Pts with CRE infection suffered increased morbidity and mortality.
Disclosures. C. Salgado, Wolters Kluwer Health: Editorial Assistance, Licensing

agreement or royalty
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Background. From June 2011 through December 2011, a cluster of KPC-produc-
ing Klebsiella pneumoniae colonization and infection occurred in the NIH Clinical
Center. The Clinical Center has continued monitoring its immunocompromised pa-
tient population for carbapenem-resistant Enterobacteriaceae (CRE) using active sur-
veillance and periodic environmental sampling.
Methods. From January 2012 through March 2014, perirectal swabs were collect-

ed: on admission and weekly in the ICU and other high-risk wards, from patients re-
cently hospitalized at other institutions or transferred out of the ICU, and monthly on
all medical-surgical inpatients. Starting September 2013, swabs were collected from all
patients admitted to non-behavioral health wards. Swabs were plated onto chromogen-
ic CRE-selective media and incubated at 35°C for 18-24 h; or tested by blaKPC PCR.
Environmental surfaces were sampled using moistened gauze pads. Pigmented colo-
nies were identified by MALDI-TOF MS and tested by blaKPC PCR. CRE-colonized
patients were isolated with dedicated nursing and 24-hour infection control adherence
monitoring. Equipment and rooms were disinfected with bleach, hydrogen peroxide
vapor, and/or UV light.
Results. Of 13,762 orders for surveillance swabs, 11,754 swabs from 3,843 patients

were collected, an 85% compliance rate, with the gap largely due to patient refusal. Most
swabs were cultured (95.8%), with 4.2% tested directly by PCR. Among 15 patients who
had newly identified CRE isolates, 11 were KPC + , of whom 1 had acquired the outbreak
strain, and 4 isolates had other mechanisms of carbapenem resistance. Since July 2012,
no instances of hospital transmission have been detected. Of 343 environmental samples,
12 (4.4%) grew CRE (9 sink drains, 1 faucet aerator, 1 handrail, and 1 medication room
surface); all but two were epidemiologically linked to colonized patients.
Conclusion. Stringent infection control measures, including direct observation of

hand hygiene compliance and aggressive microbiological surveillance were associated
with control of CRE transmission. The relative contributions of healthcare personnel and
environmental contamination to the nosocomial spread of CRE remain to be delineated.
Disclosures. A. F. Lau, Bruker Corp: Collaborator, Research support J. Dekker,

Bruker Corp: Collaborator, Research support K. Frank, Bruker Corp: Collaborator, Re-
search support
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Background. Klebsiella pneumoniae carbapenemase-producing Enterobacteria-
ceae (KPC) are endemic in the USA and prevalence is especially high in long-term
acute care hospitals (LTACHs). There, vulnerable patients are in close proximity to
each other, allowing infections to spread easily. Another important aspect of LTACHs
is the high readmission rate which can create a feedback loop, in which readmitted
patients re-introduce the pathogen into the facility. Knowledge about the duration
of colonization with KPC is essential to identify patients at risk of KPC carriage and
to control the spread of KPC in LTACHs.
Methods. Data were collected from November 2011 until June 2013 in four

LTACHs in the Chicago region, Illinois. All LTACH patients were screened on admis-
sion for KPC and every-other-week point prevalence cultures were taken. All patients
with at least one episode of KPC colonization were included in the analyses. The du-
ration of colonization was assessed using a maximum likelihood analysis, which can
take into account (false) negative cultures in between positive cultures and can simul-
taneously assess the sensitivity of the screening test for KPC. Furthermore, we looked at
the time between discharge and readmission of patients and assessed the clearance rate
in this period, taking interval-censoring into account.
Results. Using data from 625 patients (1065 cultures), the median duration of col-

onization with KPC was estimated to be 16months when assuming that negative cultures
in between positive cultures were false negative. The corresponding sensitivity was 82%.
242 (re-) admissions were available of 166 patients to assess the duration of colonization
after discharge from the LTACH, assuming that patients are ‘at risk’ of clearance of KPC
in this period. In that analysis, the median duration of colonization was 11 months.
Conclusion. About half of the LTACH patients colonized with KPC are still car-

riers after a year. Colonized patients seem to require isolation or other infection control
precautions for a prolonged time.
Disclosures. All authors: No reported disclosures.
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Background. Nosocomial outbreaks of Klebsiella pneumoniae carbapenemase-

producing Enterobacteriaceae (KPC) are being reported increasingly. The first recog-
nition of KPC in metropolitan Chicago was in 2007. Prevalence rose rapidly thereafter,
especially in long-term acute care hospitals (LTACHs). Using mathematical models we
studied the spread of KPCs in LTACHs, determined the transmission capacity of KPC,
and investigated the effect of cohorting.
Methods. Data on room occupancy, admission cultures, and every-other-week

point prevalence cultures were available from four LTACHs in the Chicago region
from June 2012 until June 2013. Three different cohort strategies were adopted at
the LTACHs: a pure cohort (all KPC-positive patients on one floor), single rooms
for KPC-positive patients, and a mixed cohort (all KPC-positive patients on one
floor, supplemented with KPC-negative patients). A data-augmented Markov chain
Monte Carlo method with Metropolis-Hastings algorithm was developed to model
the transmission process in the LTACHs and to study the effect of different cohort
strategies. The transmission process was described by the background transmission
rate α (including transmissions independent of the colonization pressure, such as en-
dogenous selection) and the patient-dependent transmission rate β (including trans-
missions dependent on the colonization pressure: β * ward prevalence).
Results. The average point prevalence of KPC among patients as calculated by the

model was 35%. The overall estimates were 0.0022 for α and 0.011 for β. 18% of pa-
tients were colonized on admission to the LTACHs and sensitivity of the screening pro-
cess to detect KPC was 81%. The number of acquisitions per 1,000 patient days was
lowest in the LTACHs with a pure cohort ward or private rooms for colonized patients
compared to mixed cohort wards.
Conclusion. The prevalence of KPC-producing bacteria in LTACHs is high, pri-

marily due to a high admission prevalence and the resultant impact of high coloniza-
tion pressure on risk of cross-transmission. Use of a pure cohort or single rooms for
KPC-positive patients in LTACHs seemed to limit transmission compared to use of a
mixed cohort.
Disclosures. All authors: No reported disclosures.
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363. Persistence of the Klebsiella pneumoniae Sequence Type 258 as the
Predominant Clone of Carbapenemase-Producing Enterobacteriaceae in
Post-Acute Care Facilities in Israel, 2008-2013
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J. Schwaber, MD; Yehuda Carmeli, MD, MPH; National Center for Infection Control,
Tel Aviv, Israel
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Background. We aimed to study the molecular characteristics and clonal structure
of carbapenemase-producing Enterobacteriaceae(CPE) in post-acute care facilities
(PACF’s) in Israel and to analyze the temporal changes that have occurred between
2008 and 2013.
Methods. The prevalence of CPE carriage in PACF’s in Israel was determined

in two point prevalence national surveys done in 2008 and 2013. The source of CPE
acquisition in the 2013 survey was determined based on the National Center of Infec-
tion Control database. Surveillance cultures were collected by rectal swabs and were
inoculated onto selective media. Isolates were identified by the VITEK-2 system and
were tested for the production of carbapenemase by the blaKPC, blaNDM and blaOXA-
48 –PCR’s and by the Carba NP test. Molecular typing was done by PCR for the pilV-l
gene, designed for a specific allele of the sequence-type (ST)-258 KPC-producing Kleb-
siella pneumoniae(KPC-KP) clone, by BOX-PCR and by MLST.
Results. The prevalence of CPE in the first survey was 184/1,144 (16.1%), all of

which were KPC-KP. The prevalence of CPE in the second survey was 127/1,287
(9.9%), of which 113 (89%) were KPC-KP, 9 (7%) were other KPC-producing spe-
cies and 5 (4%) were NDM- or OXA-48 producing CPE’s (n = 1 and 4, respectively).
The proportion of the ST-258 clone within the KPC-KP population increased from
120/184 (65%) to 91/113 (80%) in the 2008 and 2013 surveys, respectively. Mean-
while, the proportion of the ST-340 clone within the KPC-KP population decreased
from 41/184 (22.5%) to 9/113 (7.9%) in the 2008 and 2013 surveys, respectively. In
83 of the 122 KPC-CPE carriers (68%) identified in the 2013 survey, the source of
acquisition was determined to be the PACF itself. All 4 OXA-48 CPE’s were acquired
either directly or indirectly from patients arriving from the Palestinian Authority or
Syria.
Conclusion. Despite the decreased prevalence and the emergence of new types of

CPE’s in Israel, the ST-258 KPC-KP clone remains the leading culprit of the CPE ep-
idemic in PACF’s.
Disclosures. All authors: No reported disclosures.
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Background. The Centers for Disease Control and Prevention recommends that
institutions in which carbapenem-resistant Enterobacteriaceae(CRE) is endemic per-
form active surveillance testing and maintain contact precautions for CRE-colonized
or infected patients, however, does not provide guidance regarding discontinuation of
contact precautions for these patients. Here we review our institution’s CRE surveil-
lance program to determine the utility of serial screening in predicting clearance of
CRE colonization.
Methods. In April 2009, our institution began surveillance perirectal cultures for

detection of CRE colonization for high-risk patients and those epidemiologically
linked to CRE-infected or colonized patients. All patients with a positive perirectal cul-
ture obtained between April 2009 and August 2013 were included in this study. Results
of follow-up perirectal cultures to assess for ongoing colonization, as well as subse-
quent clinical isolates, were evaluated. Recurrence of CRE-positivity was defined as a
positive perirectal culture or clinical culture, following at least one negative perirectal
culture.
Results: During the study period, 142 patients were found to be perirectally colo-

nized with CRE. Fifty-one of 95 (53.7%) patients with at least one follow-up perirectal
culture were negative for CRE colonization at the first follow-up culture. After one neg-
ative CRE perirectal culture, 24 of 31 patients (77.4%) with a subsequent culture re-
mained negative. After two consecutive negative CRE perirectal cultures, 17 of 20
patients (85.0%) with a subsequent culture remained negative. After three consecutive
negative CRE perirectal cultures, six of eight patients (75.0%) remained CRE-negative
on all subsequent cultures for the duration of the study. Two patients had recurrence of
CRE after at least three consecutive negative cultures.
Conclusion. Our institution’s experience with CRE surveillance demonstrates that

CRE colonization is prolonged and can be detected intermittently; thus any routine
practice of using surveillance cultures to discontinue contact precautions may be asso-
ciated with an unacceptably high risk of relapse and exposure of other patients to these
highly resistant pathogens.
Disclosures. All authors: No reported disclosures.
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Background. Multi-Drug Resistant Organisms (MDROs) present substantial clin-
ical and financial burden to patients and hospitals. Links between MDRO colonization
and risk of subsequent infection in high risk patient (pt) populations are not fully char-
acterized. Rapid molecular identification of MDRO could optimize detection, outbreak
investigation, and implementation of measures to interrupt transmission.
Methods. Prospective surveillance for nasal and perianal MDRO colonization was

instituted over a 3 month period in pts admitted to the Children’s National Medical Cen-
ter oncology (onc) and stem-cell transplant (SCT) wards. MDRO was defined as Meth-
icillin Resistant Staphylococcus aureus(MRSA), Vancomycin-Resistant Enterococcus
(VRE), Extended-spectrum Beta-lactamase producing gram negatives (ESBL), and Car-
bapenem-resistant Enterobacteriaceae (CRE). Enrolled subjects were subsequently mon-
itored for 3-6 months for presence of invasive infection and any correlation with
colonization. Nasal and perianal E-swabs were simultaneously analyzed using standard
culture-based screening methods, as well as Acuitas MDRO GeneTest molecular screen.
Results. Forty-eight pts were enrolled, from whom 42 perianal and 32 nasal swabs

were obtained. Using standard culture-based screening methodology, 14/42 (33%)
perianal and 0/32 (0%) nasal swabs screened positive for possible MDRO. Acuitas mo-
lecular screen and subsquent standard culture and susceptibility test confirmed 4 of
these 14 as actual MDRO (4/42;10%); 3 VRE (VanA) and 1 ESBL (CTX-M). Three
to six month follow-up revealed no MDRO invasive infections in the study cohort.
Non-MDRO invasive infections were identified in 10/48 (21%) subjects due to Bacillus,
Klebsiella (IBL), Micrococcus, Pseudomonas, rapid growingMycobacteria, Staphylococ-
cus aureus, and Streptococcus viridans. Eight of 10 infected subjects were not previously
colonized with any pathogen; 1 was colonized with different pathogens, and 1 was both
colonized and infected with Pseudomonas, but with differing susceptibilities.
Conclusion. Acuitas molecular screen and standard culture accurately identified

and excluded MDRO colonization in onc and SCT pts. Colonization with non-
MDRO or MDRO pathogens did not predict likelihood or etiology of subsequent in-
vasive infection.
Disclosures. X. Song, OpGen Inc.: Grant Investigator, Grant recipient D. Toal,

OpGen, Inc.: Consultant, Consulting fee T. Walker, OpGen Inc.: Employee and Share-
holder, Salary J. Campos, OpGen Inc.: Grant Investigator, Grant recipient R. Debiasi,
opgen: Grant Investigator, Grant recipient
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Background. Bath basins are a known reservoir for hospital pathogens. Our objec-
tive was to evaluate the impact of use of bath in a bag in place of basins on hospital-
acquired infections (HAIs), multi-drug resistant organisms (MDROs) and skin
deterioration.
Methods. A prospective, open-label, crossover study in two medical-surgical units

was conducted. During each of two 8-month periods on the intervention unit, bath
basins were replaced with pre-packaged washcloths; and standard bathing using a
bath basin was conducted on the control unit. HAI, MDRO and skin deterioration
data were prospectively collected. Bath basins were swabbed of patients who had a cul-
ture positive for one of seven MDROs
Results. 2,637 patients were evaluated. There were 7,981 patient days in the inter-

vention group and 8,053 in the control group. 85% of subjects were African-American
(mean age 57 years (SD: 17)). 19% of subjects in each group lacked independence with
functional status. Over 30% of the study population was diabetic. Patients receiving the
washcloth intervention were significantly less likely to experience skin deterioration
during stay on the study unit (2.5% intervention group vs 5.5% control group;
OR = 0.45; 95% CI: 0.22, 0.88). HAI rates were similar between bathing methods
(2.4 per 1,000 patient days in intervention group vs 2.3 per 1,000 patient days in control
group; IRR = 1.04; 95% CI 0.55-1.95). The rate of hospital-acquired MDROs was lower
in the intervention group (17.4 per 1,000 patient days vs 30.3 in the control group;
IRR= 0.66; 95% CI 0.41-1.08). Four patients had similar isolates from both clinical
and basin cultures; 2 with MRSA, 1 with carbapenem-resistant K. pneumoniae
(KPC), and 1 with A. baumannii (ACB). Spa typing indicated a match between
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both pairs of MRSA (t002 and t681, respectively) and MLST identified both KPC iso-
lates as ST258. MLST for ACB isolates determined the two isolates to be unrelated.
Conclusion. Although no impact on HAI acquisition was noted, use of pre-packaged

washcloths and elimination of bath basins was associated with notable reductions in skin
deterioration and MDRO acquisition (although the latter was not statistically significant).
Direct links were demonstrated between MDROs isolated from patients and their basins.
Disclosures. K. Kaye, Sage: Grant Investigator and Speaker’s Bureau, Grant recip-

ient and Speaker honorarium

367. Effect of Daily Chlorhexidine (CHG) Bathing on Multidrug-resistant
Organisms (MDROs) Transmission and Infection at an Intensive Care Unit
(ICU)
Rodolfo Quiros, MD1; Maria Casanova, MD1; Maria Pereyra Acuña, MD1;
Guillermina Kremer, MD1; Andrea Novau, RN1; Leonardo Fabbro, RN1;
Marcelino Enriquez, RN2; Maximiliana La Rosa Salaberry, RN2; 1Prevention and
Control Infection Department, HOSPITAL UNIVERSITARIO AUSTRAL, PILAR,
Argentina; 2Adult Medical-Surgical Intensive Care Unit, HOSPITAL
UNIVERSITARIO AUSTRAL, PILAR, Argentina

Session: 43. Multidrug-resistant Organisms: Epidemiology and Prevention
Thursday, October 9, 2014: 12:30 PM

Background. Although daily bathing with CHG may prevent the acquisition of
Gram positive MDROs (methicillin-resistant S. aureus and vancomycin-resistant en-
terococcus), scant data exists on the impact of this strategy for Gram negative MDROs
(carbapenemase-producing K. pneumoniae, P. aeruginosa, and Acinetobacter spp).
The aim of this study was to determine whether daily bathing with CHG decreased
MDROs acquisition among adult medical-surgical ICU patients
Methods. Since July 2010 an active surveillance protocol to identify asymptomatic

colonization by MDROs at ICU admission or weekly during the patient stay, was im-
plemented. In addition a daily bathing with no-rinse 2% CHG-impregnated wash-
cloths was implemented at the end of 2011, reached 100% compliance from January
2012. The MDROs incoming colonization pressure and MDROs acquisition rate
were estimated as the number of isolation of MDROs from surveillance or clinical cul-
ture performed less than 48 hours after admittance to the ICU per 1,000 admissions
and more than 48 hours after admittance to the ICU per 1,000 patient-days, respec-
tively. Through a prospective before and after study both indicators were compared
between Period A: July 2010/December 2011 and Period B: January 2012/December
2013. In all instances non duplicated cases were considered
Results. While there was an 135% increase in the incoming colonization pressure

during Period B vs Period A for Gram positive MDROs (92.42 cases per 1,000 admis-
sions vs 39.30 cases per 1,000 admissions; difference 53.12 [95% confidence interval
(CI) 1.89 to 8.73]; p < 0.01) and a 90% for Gram negative MDROs (33.18 cases per
1,000 admissions vs 17.47 cases per 1,000 admissions; difference 15.71 [95% CI –
5.47 to 36.88]; p < 0,15), a significant reduction was observed for the acquisition of
Gram positive and Gram negative MDROs (2.40 cases per 1,000 patient-days vs
4.86 cases per 1,000 patient-days; difference –2.46 [95% CI –0.57 to –4.34]; p < 0.01;
3.86 cases per 1,000 patient-days vs 7.21 cases per 1,000 patient-days; difference –3.36
[95%CI –1.03 to –5.68]; p < 0.01, respectively)
Conclusion. Daily bathing with CHG-impregnated washcloths significantly re-

duced the risks of acquisition of both Gram positive and negative MDROs, in spite
the increase of the incoming colonization pressure rate
Disclosures. All authors: No reported disclosures.

368. Community Origin and Mortality in Pneumonia Caused by
Carbapenem-Resistant Klebsiella pneumoniae
David Van Duin, MD, PhD1; Eric Cober, MD2; Sandra S. Richter, MD3; Keith Kaye,
MD, MPH, FIDSA, FSHEA4; Robert Salata, MD5; Scott Evans, PhD6; Robert
A. Bonomo, MD7; 1Medicine, University of North Carolina, Chapel Hill, NC;
2Infectious Disease, Cleveland Clinic, Cleveland, OH; 3Pathology and Laboratory
Medicine, Cleveland Clinic, Cleveland, OH; 4Wayne State University, Detroit, MI;
5University Hospitals Case Medical Center, Cleveland, OH; 6Center for Biostatistics in
AIDS Research, Harvard University, Boston, MA; 7Louis Stokes Cleveland Veterans
Affairs Medical Center, Cleveland, OH

Session: 43. Multidrug-resistant Organisms: Epidemiology and Prevention
Thursday, October 9, 2014: 12:30 PM

Background. Carbapenem-resistant Klebsiella pneumoniae (CRKP) is an increas-
ingly important cause of pneumonia. In order to understand the factors that impact
outcomes of CRKP pneumonia, we examined a nested cohort of patients that are en-
rolled in the prospective Consortium on Resistance against Carbapenems in K. pneu-
moniae (CRaCKle).
Methods. CRaCKle is a prospective multicenter consortium which includes 21

hospitals serving more than 2 million people in the Great Lakes region. All hospitalized
patients with CRKP pneumonia were included if their hospitalization began and ended
within the study period from December 24, 2011 until October 1, 2013. Each patient
was only included once at the time of their first respiratory culture from which CRKP
was isolated. Criteria outlined by the American Thoracic Society and the Infectious
Diseases Society of America were used to define pneumonia. Severe acute illness was
defined as a Pitt bacteremia score ≥4.
Results. 29 unique patients with CRKP pneumonia were included; median age was

71 years (IQR 57.5-80 years), median Charlson score was 3 (IQR 2-5), 18 (62%) were
female, 16 (55%) were Caucasian, 13 (45%) had chronic obstructive pulmonary disease
(COPD), 2 (7%) had bacteremia. 25 (86%) patients were on mechanical ventilation at

the time of culture. Eight (28%) patients were admitted from home. Most patients were
admitted from long term chronic care (12/29, 41%) or long term acute care (4/29, 14%),
5 (17%) patients were transferred from other hospitals; Median time from admission to
first positive culture was 9 days (IQR 6-38 days) in patients admitted from home, vs 7
days (IQR 1-15 days) in all other patients (p = NS). None of the 8 patients admitted from
home died within 14 days of first positive culture, as compared to 9/21 (43%) of all other
patients (p = 0.03 by Fisher’s Exact). In a multivariable model which adjusted for chronic
comorbidities (Charlson comorbidity index) and severe acute illness, community origin
remained significantly associated with decreased mortality (p < 0.01).

Conclusion. In this nested cohort of hospitalized patients with CRKP pneumonia,
community origin prior to admission was associated with improved 14-day survival.
Disclosures. All authors: No reported disclosures.

369. Outcomes of Patients with Carbapenem-Resistant Enterobacteriaceae
Jillian Raybould, MD1; Kelly Carpenter, MD2; Nandita Mani, MD2; Richard Teran,
MPH3; Mashashi Waga4; Princy N. Kumar, MD5; Joseph G. Timpone, MD6; 1Internal
Medicine, Georgetown University Hospital, Washington, DC; 2Georgetown University
School of Medicine, Washington, DC; 3Division of Infectious Diseases and Travel
Medicine, Georgetown University Hospital, Washington, DC; 4Pathology and
Laboratory Medicine, Medstar Washington Hospital Center, Washington, DC;
5Georgetown University Medical Center, Washington, DC; 6Infectious Diseases,
Georgetown University Hospital, Washington, DC

Session: 43. Multidrug-resistant Organisms: Epidemiology and Prevention
Thursday, October 9, 2014: 12:30 PM

Background. In an era of increasing antibiotic resistance, the emergence of Car-
bapenem-Resistant Enterobacteriaceae (CRE) poses a serious threat to public health
given the limited treatment options and high mortality rate.
Methods. This is a single center, retrospective, cohort study that evaluated char-

acteristics and outcomes of adult patients hospitalized from July 1, 2010 through June
30, 2013 with their first diagnosis of CRE as confirmed via the Modified Hodge Test.
Results. 27 cases of CRE were identified during the study period. 18 were deemed

to have a true infection while 9 were asymptomatic colonizers. Klebsiella pneumoniae
was the causative organism in all but one case of Klebsiella oxytoca. The mean time to
CRE diagnosis was 18 days and the mean length of hospital stay was 37 days. 41% of
patients were admitted from home, 37% from an outside hospital (OSH), and 22%
from a long term care facility. Patients transferred from an OSH had an increased mor-
tality (p 0.0269). Of those admitted from home, 45% were diagnosed with early infec-
tion (positive culture in the first 48 hours). Of those with early infection admitted from
home, 80% had been hospitalized during the 90 days before CRE diagnosis. Infection
was most common in the urine and respiratory tract. Overall mortality rate for patients
with an active infection was 44.4%. A higher mortality rate was seen in patients with
pulmonary infections (p 0.0003) and patients who had isolation of MDR Pseudomonas
6 months prior to CRE (p 0.0172). 81.4% of patients received antibiotics within 90
days prior to CRE diagnosis. The most common antibiotics with activity against
gram negatives that patients were exposed to were: piperacillin/tazobactam (37%), flur-
oquinolones (33.3%), and carbapenems (29.6%). For patients with true infection,
33.3% were given combination therapy with at least 2 of the following: amikacin, co-
listin, tigecycline, and a carbapenem. 83% of patients who received combination ther-
apy died (p 0.0037). 76.2% of tested isolates were susceptible to colistin, 62.5% to
tigecycline, 59.3% to amikacin, and 11.1% to gentamicin.
Conclusion. Infections due to CRE are associated with a prolonged length of stay

and result in significant mortality in spite of combination therapy. We observed a par-
ticularly high mortality in patients with CRE pneumonia.
Disclosures. P. N. Kumar, Janssen: Grant Investigator and Speaker’s Bureau, Con-

sulting fee, Grant recipient, Research grant, Research support and Speaker honorari-
um; GSK: Grant Investigator and Shareholder, Grant recipient, Research grant and
Research support; Merck: Grant Investigator and Shareholder, Grant recipient, Re-
search grant and Research support; ViiV Healthcare: Consultant and Speaker’s Bureau,
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Speaker honorarium; Pfizer: Shareholder, stock shareholder; Johnson and Johnson:
Shareholder, stock shareholder; Gilead: Shareholder, stock shareholder

370. The Impact of Early Life Antibiotic Exposure on Childhood Weight
Gain
Jeffrey S. Gerber, MD, PhD1; Elizabeth Prout, MD, MSCE2; Rachael Ross, MPH3;
Matthew Bryan, PhD4; Robert Grundmeier, MD5; Evanette Burrows6; Carrie Daymont,
MD, MSCE7; Virginia Stallings, MD6; Theoklis Zaoutis, MD, MSCE8; 1Department of
Pediatrics, Division of Infectious Diseases, The Children’s Hospital of Philadelphia,
Philadelphia, PA; 2Division of Gastroenterology, Hepatology, and Nutrition,
Children’s Hospital of Philadelphia, Philadelphia, PA; 3The Children’s Hospital of
Philadelphia, Philadelphia, PA; 4Department of Pediatrics, Children’s Hospital of
Philadelphia, Philadelphia, PA; 5General Pediatrics, The Children’s Hospital of
Philadelphia, Philadelphia, PA; 6Children’s Hospital of Philadelphia, Philadelphia, PA;
7University of Manitoba, Winnipeg, MB, Canada; 8Division of Infectious Diseases,
Center for Pediatric Clinical Effectiveness, the Children’s Hospital of Philadelphia,
Philadelphia, PA, The Children’s Hospital of Philadelphia, Philadelphia, PA

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antibiotic exposure has been shown to promote weight gain in livestock
and has been associated with increased adiposity and altered metabolism in experimental
animal models, mediated by alterations in the gut microbiome. Infancy and early child-
hood represent both an influential period of growth trajectory and a time during which
antibiotic exposure is common and often inappropriate. Therefore, we sought to determine
the impact of real world, early life antibiotic exposures on childhood weight gain.
Methods. A longitudinal, retrospective study was conducted using a socioeconomi-

cally and racially diverse pediatric healthcare network serving > 200,000 children at 31
practices.We included children born between 2001 and 2011 who presented for a preven-
tive health visit in the first 14 days of life and had at least 2 additional visits in the first
year. We excluded children born < 35 weeks gestational age; birthweight <2,000 grams or
below 5% for gestational age; with chronic medical conditions, prophylactic antibiotic use,
or frequent steroid use. Exposures included all systemic antibiotic exposures in the first 6
months of life. The primary outcome was weight through age 8, standardized to WHO/
CDC reference populations. A longitudinal mixed effects model was used to assess the
association between standardized weight and age by antibiotic exposure interaction, ad-
justing for sex, race, insurance type, birthweight, preventive health care compliance,
household size, birth year, baseline height and primary care practice site. A second anal-
ysis, including sets of twins where only one twin had early antibiotic exposure, used a
longitudinal mixed effects model to assess the association between paired weight diffe-
rence and age, adjusting for differences in sex, birthweight, and baseline height.
Results. Of 38,756 children included in the analysis, 5,312 (13.7%) received anti-

biotics in the first 6 months of life. After adjustment for clinical and demographic var-
iables, antibiotic exposure was associated with a decrease of 0.03 in weight z-score per
year (p < 0.001). Of 47 sets of twins discordant in early antibiotic use, antibiotic expo-
sure was not associated with a change in weight (p = 0.59).
Conclusion. Using data from a large birth cohort, infant antibiotic exposure did

not increase early childhood weight gain.
Disclosures. T. Zaoutis, Merck: Investigator, Research grant Merck: Consultant,

Consulting fee Pfizer: Consultant, Consulting fee Astellas: Consultant, Consulting fee

371. Outcomes of Enterobacter bloodstream infection in hospitalized
children
Beatriz Larru, MD, PhD1; Neika Vendetti, MPH1; Pranita D. Tamma, MD, MHS2;
Ritu Bannerjee, MD, PhD3; Theresa Madigan, MD3; Russell Localio, PhD4;
Theoklis Zaoutis, MD, MSCE1,5; Jeffrey S. Gerber, MD, PhD6,7; 1Division of Infectious
Diseases, Center for Pediatric Clinical Effectiveness, the Children’s Hospital of
Philadelphia, Philadelphia, PA, The Children’s Hospital of Philadelphia, Philadelphia,
PA; 2Department of Pediatrics, Division of Infectious Diseases, Johns Hopkins
University School of Medicine, Baltimore, MD; 3Division of Pediatric Infectious
Diseases, Mayo Clinic, Rochester, MN; 4Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA; 5Center for Clinical Epidemiology and Biostatistics,
University of Pennsylvania, Perelman School of Medicine, Philadelphia, PA; 6Division
of Pediatric Infectious Diseases, Center for Pediatric Clinical Effectiveness, The
Children’s Hsopital of Philaldephia, Philaldephia, PA; 7University of Pennsylvania
School of Medicine, Philadelphia, PA

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Outcomes of Enterobacter bloodstream infection in hospitalized children

Background. Enterobacter spp. has emerged as a major cause of nosocomial infec-
tions in children and adults, and may carry chromosomal AmpC β-lactamases that lim-
its the choice of appropriate antibiotics. The antimicrobial treatment strategies for and
outcomes of Enterobacter bacteremia in children have not been well described.
Methods. Multicenter, retrospective cohort study of patients 218 years admitted

with monomicrobial Enterobacter spp. bloodstream infection at The Children’s Hospital
of Philadelphia, Johns Hopkins Children’s Medical Center and Mayo Clinic Children’s
Hospital. Comprehensive chart review was performed to collect clinical and demograph-
ic data on all patients. Antibacterial exposure was recorded daily for 30 days and classi-
fied by antimicrobial class and whether combination therapy was used. Descriptive
analysis included medians for continuous variables and percentages for categorical data.

Results. From January 2002-December 2012, 471 episodes of bacteremia occurred
in 411 children [Median age: 1.3 years (IQR: 0.3 – 6.6), male 64%]. Most children had
multiple comorbid conditions and outcomes varied by treatment regimen (Table).
¤New requirement of ventilatory support, vasopressors, intensive care admission or

relapse of fever during the first 15 days
¦Isolation of Enterobacter spp. 7 days after onset of bacteremia having documented

prior clearance
* Combination therapy including an aminoglycoside or quinolone plus the main

grouping agent

Baseline characteristics

≥3 comorbid medical conditions 88%
Presence of immunosuppression 38%
Surgery 1 week prior 20%
Presence of central catheter 82%
Other concomitant infection 26%
ID consultation during first 15 days 41%
Catheter removal 60%
Clinical outcomes by definitive therapy grouping (includes 92% of total
episodes)

Total 3rd cephalosp Cefepime Carbapenem β-lactam inh Quinilone

Mono

7%

Com*

18%

Mono

18%

Com*

9%

Mon

10%

Com*

13%

Mon

3%

Com*

7%

Mono

7%

Com*

2%

Clinical

worsening¤
14% 9% 17% 12% 12% 15% 19% 17% 12% 16% 12%

Relapse¦ 5% 9% 4% 1% 2% 7% 8% 17% 3% 3% 12%

30-day

mortality

7% 12% 7% 7% 10% 11% 3% - 3% 3% -

Conclusion. Enterobacter bacteremia is a severe infection in children. Future stud-
ies will compare outcomes by antimicrobial treatment regimen.
Disclosures. T. Zaoutis, Merck: Investigator, Research grant Merck: Consultant,

Consulting fee Pfizer: Consultant, Consulting fee Astellas: Consultant, Consulting fee

372. Infectious Disease Involvement Decreases Meropenem usage after
Hematopoietic Stem Cell Transplantation
Lara Danziger-Isakov, MD1; Stella M. Davies2; David Haslam1; Joshua Courter,
PharmD3; Michael Cloughessy4; Beverly Connelly, MD, FIDSA, FSHEA5; 1Infectious
Disease, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 2Cbdi,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 3Division of
Pharmacy, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 4Infection
Control, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 5Cincinnati
Child Hospital Medical Center, Cincinnati, OH

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Hematopoietic Stem Cell Transplant recipients (HSCT) are at in-
creased risk for severe infections, and empiric antibiotic choice may be driven anecdot-
ally by single patient experiences in addition to local antibiograms. Knowledge of
recent infection patterns may be insufficient to adjust prescribing practices. We report
the results of a synchronized collaborative effort between Infectious Diseases and
HSCT attendings to decrease meropenem (MERO) use on an HSCT unit.
Methods. Antibiotics prescription practice on HSCT unit before, during and after

interventions.

Results. MERO use peaked at 392 days of therapy (DOT) per 1,000 patient-days in
October 2011 and remained greater than 300 DOT per 1,000 patient days through
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2012. Twice yearly reporting of microbiology data directly to the HSCT team identified
an increasing incidence of candidemia in 2012. Interventions included data sharing of
recently recovered pathogens, recommendations use MERO then de-escalate to piper-
acillin-tazobactam (PTZ) with negative cultures, daily huddles between ID and HSCT
to de-escalate antibiotics when indicated, and visual display of MERO prescribing pat-
terns in the HSCT unit. Over the following 8 months, MERO use declined to 72 DOT
per 1,000 patient-days after which ID/HSCT huddles were decreased in frequency to
twice weekly (FIG1). MERO use has remained stable over the ensuing 6 months, av-
eraging 100 DOT per 1,000 patient-days. PTZ use increased modestly from 203 DOT
per 1,000 patient-days in October 2011 to a mean of 227 DOT per 1,000 patient-days
during the last 6 months. Overall usage of the two antibiotics in the HSCT unit remains
lower (peak of 619 in October 2011 to 307 DOT per 1,000 patient-days currently,
FIG2).

Conclusion. Multi-prong intervention including education, data sharing, concen-
trated antibiotic prescribing practices and improved communication resulted in de-
creased MERO use in the high-risk HSCT population.
Disclosures. All authors: No reported disclosures.

373. Development and Application of an Antibiotic Spectrum Index (AbSI)
for Benchmarking Antibiotic Selection Patterns Across Hospitals
Talene A. Metjian, PharmD1; Adam L. Hersh, MD, PhD2; Matthew Kronman, MD3;
Jason Newland, MD4; Rachael Ross, MPH5; Jeffrey S. Gerber, MD, PhD6; 1Department
of Antimicrobial Stewardship, Children’s Hospital of Philadelphia, Philadelphia, PA;
2University of Utah School of Medicine, Salt Lake City, UT; 3Seattle Children’s, Seattle,
WA; 4Children’s Mercy Hospitals and Clinics and University of Missouri-Kansas City,
Kansas City, MO; 5The Children’s Hospital of Philadelphia, Philadelphia, PA;
6Department of Pediatrics, Division of Infectious Diseases, The Children’s Hospital of
Philadelphia, Philadelphia, PA

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. There are few established metrics for comparing antimicrobial use
across hospitals. One commonly used metric is days of therapy (DOT) per 1,000 pa-
tient days, but this does not measure differences in antibiotic selection patterns, an
important influence on antibiotic resistance. We developed a scoring system, the an-
tibiotic spectrum index (AbSI) that ranks antibiotic use based on spectrum of activity
to facilitate inter-hospital comparisons in prescribing patterns.
Methods. We classified systemic antibiotics using a score ranking each agent based

on spectrum of activity; for each agent the overall score could range from 0-14 points.
One point was added to the score for activity against each of the following pathogens:
MSSA, MRSA, E. faecalis, VRE, E. coli and Klebsiella, ampC producers, ESBL, Pseu-
domonas, penicillin-resistant pneumococcus (PRP),Moraxella and H. influenzae, My-
coplasma and Chlamydophila, and anaerobes. Drugs considered “last line” agents
received an additional point. For example, the vancomycin AbSI = 5 (MSSA, MRSA,
E. faecalis, PRP, last line). Data was obtained for 36 children’s hospitals in 2012 from
the Pediatric Health Information System and an aggregate spectrum score (sum of
scores of all systemic antibiotics) was calculated for each day of antibiotic therapy
for each patient. The standardized spectrum score per day of antibiotic therapy was
compared across hospitals, adjusting for patient demographics and severity of illness
and stratifying by condition using APR-DRG codes.
Results. Of the 5 conditions accounting for the most overall antibiotic days, AbSI

identified low (5.7 and 6.7 for skin/soft tissue infection and pneumonia, respectively),
medium (8.0 for appendectomy), and high (10.8 and 14.6 for bone marrow transplant
and cystic fibrosis, respectively) index conditions. There was substantial variation in
the total aggregate AbSI across hospitals within high use conditions (Figure).

Conclusion. Development and application of an antibiotic spectrum index can ob-
jectively classify commonly used agents based on activity against important pathogens.
This score facilitates inter-hospital benchmarking and comparisons; follows expected
patterns based on illness severity; and can be used to identify important clinical targets
for antimicrobial stewardship.
Disclosures. J. Newland, Pfizer: Grant Investigator, Grant recipient

374. Indication-based Antimicrobial Derestriction: Ceftazidime
Derestriction for Febrile Neutropenia
Colleen B. Nash, MD, MPH1; Palak H. Bhagat, PharmD, BCPS2; Allison H. Bartlett,
MD, MS3; 1Pediatric Infectious Diseases, University of Chicago, Chicago, IL;
2Pharmacy, University of Chicago Medicine, Chicago, IL; 3Pediatrics (Infectious
Diseases), University of Chicago Medicine, Chicago, IL

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Febrile neutropenia (FN) is a common condition in children receiving
chemotherapy. The University of Chicago Comer Children’s Hospital has a rigorous an-
timicrobial restriction and prior authorization policy overseen by the Antimicrobial
Stewardship Program (ASP). Ceftazidime (CTZ), our agent of choice for FN, is restrict-
ed. Use requires calling Infectious Diseases (ID) on call for approval, followed by ID call-
ing pharmacy with authorization, leading to a potential delay in order processing.
Recognizing FN as a time-sensitive disease state with a clear indication for CTZ use,

we revised the FN clinical pathway, removing the need for prior approval (“derestric-
tion”). Along with derestriction, we implemented prospective CTZ auditing to assess
the appropriateness of therapy and adjust therapy as needed.
Methods. To evaluate the change in CTZ use, we collected and aggregated month-

ly data, before and after derestriction. Information collected includes: indication for
CTZ use, time to administration of first dose, number of CTZ days, time to appropriate
discontinuation, rate of positive blood cultures, and patient outcomes. Total number of
patient-days and ID consults were also collected.
Results. Comparison of the first month after derestriction (January 2014) to the

same month the year prior (January 2013) without derestriction, shows no statistical
difference in CTZ use (mean of 6 CTZ days/FN patient vs 5 CTZ days/FN patient,
[P = 0.76]) or the rate of positive blood cultures (P = 1.0). There was no statistical
difference in the times to administration of the first CTZ dose (mean of 53 minutes
vs 54 minutes, [P = 0.92]), both less than the goal of <60 minutes. The total number
of patient-days (2067 vs 2070, [P = 0.48]) and ID consults (71 vs 78, [P = 0.28]) re-
mained stable. The number of CTZ approvals for FN appropriately declined to zero
after derestriction. No patient deaths occurred during the study period.
Conclusion. Indication-based antibiotic ordering and derestriction can be suc-

cessfully implemented in an ASP with a historically restriction-based system, without
significant change in the appropriate use of the derestricted agent, change in the rate of
bloodstream infections or patient outcomes. Future efforts will be directed towards
evaluating additional factors affecting time to antibiotic administration.
Disclosures. All authors: No reported disclosures.

375. Cost of Antimicrobial Therapy Across US Children’s Hospitals
Rachael Ross, MPH1; Adam L. Hersh, MD, PhD2; Matthew Kronman, MD3;
Jason Newland, MD4; Jeffrey S. Gerber, MD, PhD5; 1The Children’s Hospital of
Philadelphia, Philadelphia, PA; 2University of Utah School of Medicine, Salt Lake City,
UT; 3Seattle Children’s, Seattle, WA; 4Children’s Mercy Hospitals and Clinics and
University of Missouri-Kansas City, Kansas City, MO; 5Department of Pediatrics,
Division of Infectious Diseases, The Children’s Hospital of Philadelphia, Philadelphia, PA

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobials are among the most commonly used medications for
hospitalized children. Antimicrobial stewardship programs (ASPs) have been shown to
reduce pharmacy costs through optimization of antimicrobial use. A better under-
standing of the cost implications of and prescribing patterns for antibiotics may
help to target interventions.
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Methods. We examined antimicrobial cost for hospitalized children using a data-
base of freestanding children’s hospitals. We calculated cost and days of therapy (DOT)
for all antimicrobials billed to patients discharged from 36 hospitals during 2012. Stan-
dardized cost per patient was compared across hospitals, adjusting for patient demo-
graphics and severity of illness and stratifying by condition using APR-DRG codes.
Results. In 2012, $192 million was spent on antimicrobials at 36 hospitals for

599,518 patients. Antimicrobials were 17% of the total pharmacy budget, ranging
from 12% to 34% across hospitals. Antibacterials accounted for 73% of total antimicro-
bial cost (Table). Cost per DOT was two times higher for antifungals and antivirals than
for antibacterials. Four of the 5 most expensive drugs (cost/DOT) were antifungals. Col-
lectively, vancomycin, meropenem, piperacillin-tazobactam, and amphotericin B-lipid
accounted for > 30% of antimicrobial cost. Bone marrow transplant (11%) and cystic
fibrosis (7%) had the highest contribution to total antimicrobial cost. We found wide
variation in standardized cost across hospitals when isolating children with specific con-
ditions previously identified as important stewardship targets (Figure).

Table: Antimicrobial cost and DOT by class

Cost
(millions) DOT

Class $ % n % Cost/DOT

Antibacterials 140 73 2,518,344 82 45
Antifungals 38 20 377,352 12 101
Antivirals 14 7 147,470 5 92
Other 1 1 37,233 1 31

193 100 3,080,399 100 63

Conclusion. Antimicrobials represent a substantial proportion of medication costs
in US children’s hospitals, and a few specific drugs account for a large proportion of
these costs. Costs vary widely across centers even after standardizing by patient demo-
graphic and clinical characteristics and isolating specific conditions. Exploring the
drivers and outcomes of these differences might reveal important targets for antimi-
crobial stewardship.
Disclosures. J. Newland, Pfizer: Grant Investigator, Grant recipient

376. Clinical Impact of an Antimicrobial Stewardship Program on Pediatric
Hospitalist Practice, a 5-year Retrospective Analysis
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Background. Antimicrobial stewardship programs (ASPs) and the field of hospital
medicine are both intended to improve resource use and health outcomes for hospi-
talized patients. Understanding how these clinical services interact in the hospital set-
ting can inform practice improvement strategies. The objectives of this study were to
identify clinical factors associated with ASP intervention among children treated by
hospitalists and to determine the impact of ASP interventions on clinical outcomes
of children managed by hospitalists.

Methods. This retrospective analysis included ASP reviews of hospitalist patients
from a children’s hospital system fromMarch 2008 to June 2013. Patient demographics,
clinical history, and primary diagnosis were analyzed for association with probability of
ASP intervention. Length of hospital stay (LOS) and 30-day readmission were compared
between cases of agreement with ASP recommendations and cases of disagreement.
Results. ASP reviewed 2251 hospitalist patients; 356 interventions were made (16%

of reviews), and hospitalists agreed with ASP recommendations in 296 cases (87%). The
probability of ASP intervention among hospitalist patients decreased during the study
period (19% Year 1 vs 10% Year 5, p < 0.0001). Ceftriaxone was the most common
antibiotic (270/356, 70%) and community-acquired pneumonia was the most common
diagnosis (114/356, 32%) associated with ASP intervention. Presence of a co-morbid
complex medical condition and infection type were not associated with ASP interven-
tion. The most commonly-recommended intervention was to stop antibiotic therapy; ID
consultation had the highest rate of disagreement (Figure 1). There were no differences
in LOS or 30-day readmission between cases where hospitalists disagreed with ASP rec-
ommendations vs cases when recommendations were followed.

Conclusion. The likelihood of ASP interventions in hospitalist patients decreased
over time, suggesting a change in prescribing behavior. Hospitalists usually complied
with ASP recommendations, but disagreement was not associated with longer LOS or
readmission. These data suggest ASPs and hospitalists are regularly engaged in facili-
tating a variety of antimicrobial prescribing decisions.
Disclosures. J. Newland, Pfizer: Grant Investigator, Grant recipient

377. Impact of an Educational Intervention to Improve Antibiotic
Prescribing for Nurse Practitioners (NPs) in a Pediatric Urgent Care
Centers (UCC)
Gina Weddle, DNP, RN, CPNP1; Angela Myers, MD, MPH2; Jason Newland, MD2;
Jennifer Goldman, MD2; J. Christopher Day, MD3; Leslie Stach, PharmD, BCPS4;
Diana Yu, PharmD, BCPS2; 1Infectious Disease, The Children’s Mercy Hospital, Kc,
MO; 2Children’s Mercy Hospitals and Clinics and University of Missouri-Kansas City,
Kansas City, MO; 3Children’s Mercy Hospital and Clinics, Kansas City, MO; 4Ann and
Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Up to 21% of ambulatory pediatric visits result in an antibiotic
(abx) prescription and a large portion of these are unnecessary. NP’s play a
critical role in patient care and are frequent prescribers of abx. It is estimated
that 6.8 million yearly ambulatory visits are seen by NP’s. No data are available
on NPs prescribing for common infections or on antimicrobial stewardship
interventions to improve prescribing among NPs. The objective was to determine if
educational sessions would reduce inappropriate abx use among NPs in pediatric
UCCs.

Diagnosis
Inappropriate Antibiotic Use Most Common Reason

Abx Deemed InappropriatePre Post P value

Viral Pharyngitis 7/245 (2%) 15/301 (5%) 0.2 Not Indicated (100%)
GAS Pharyngitis 12/55 (22%) 10/107 (9%) <0.001 Wrong Dose (50%)
UTI 36/38 (95%) 9/46 (19%) <0.001 Too Narrow (40%)
SSTI 3/34 (9%) 16/94 (17%) 0.25 Too Broad (53%)
AOM 90/397 (23%) 88/428 (21%) 0.46 Too Broad (61%)
Sinusitis 3/9 (33%) 2/11 (18%) 0.44 Too Broad (40%)
Viral URI 21/913 (2%) 3/818 (0.3%) 0.001 Not Indicated (100%)

Methods. Intervention study evaluating NPs abx prescribing patterns at 4 pediat-
ric UCCs following live educational sessions for urinary tract infection (UTI), skin and
soft tissue infection (SSTI), pharyngitis, upper respiratory tract infection (URI), otitis
media (OM) and sinusitis. ICD9-CM codes were used to identify cases for 2 pre and 3
post intervention months in 2013. Abx appropriateness was based on published
guidelines.
Results. A total of 26/43 (60%) NPs in 4 UCCs were enrolled in the study. Median

years as an NP was 5 (IQR 3-12 years) with 2 years (IQR 1-5 years) in the UCC setting.
The overall rate of inappropriate initial abx use was 10% pre intervention and 8% post
intervention (p = 0.02). There was a decrease in inappropriate abx use in those who
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attended the educational session over those who did not (p <0.01). There was no dif-
ference in abx prescribing practice when looking at years as an NP (p 0.4) or years
worked in an UCC (p 0.7)
Conclusion. Educational sessions led to improvement in overall inappropriate abx

use specifically with UTI, viral URI and GABHS groups. Improvement did not occur in
OM, SSTI, sinusitis and viral pharyngitis. Additional stewardship interventions are
needed to further reduce unnecessary abx use.
Disclosures. J. Newland, Pfizer: Grant Investigator, Grant recipient

378. Comparing Antibiotic Prescribing Across Pediatric Ambulatory
Settings
Carter Cowden, MPH1; Elizabeth Alpern, MD2; Priya Prasad, MPH3;
Evanette Burrows4; Robert Grundmeier, MD5; A. Russell Localio, PhD6; Jeffrey
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2Emergency Medicine, Northwestern University Feinberg School of Medicine,
Chicago, IL; 3Department of Epidemiology and Biostatistics, University of California
San Francisco, San Francisco, CA; 4Children’s Hospital of Philadelphia, Philadelphia,
PA; 5General Pediatrics, The Children’s Hospital of Philadelphia, Philadelphia, PA;
6University of Pennsylvania School of Medicine, Philadelphia, PA; 7Department of
Pediatrics, Division of Infectious Diseases, The Children’s Hospital of Philadelphia,
Philadelphia, PA
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Thursday, October 9, 2014: 12:30 PM

Comparing Antibiotic Prescribing Across Pediatric Ambulatory Settings

Background. While variability in antibiotic prescribing across primary care prac-
tices has been previously described, antibiotic prescribing has not been compared
across alternate ambulatory sites, including urgent care and Emergency Department
settings. Identifying site-specific practice patterns will help to tailor interventions to
improve antibiotic prescribing.

Variability of Antibiotic Prescribing Across Practice Sites

Methods. Retrospective cohort study of all non-preventive encounters to a major
pediatric Emergency Department (excluding encounters resulting in hospital admis-
sion) as well as 35 urban, suburban, and rural primary care and urgent care practices in
2013. Diagnosis codes, antibiotic orders, co-morbid medical conditions, antibiotic al-
lergies, and demographic data were obtained from a comprehensive electronic health
record. Center-specific antibiotic prescribing rates were calculated to assess variability
and were adjusted for clustering by individual provider.
Results. An antibiotic prescription was given to 22% of 488,388 sick visits in 2013.

After adjusting for patient age, sex, race, and insurance type and excluding encounters
by patients with chronic conditions, rates of antibiotic prescribing by practice site
ranged from 11% to 31% (Figure 1). The Emergency Department had the lowest
rate of all ambulatory practices at 11%. (P < 0.001 for all comparisons)
Conclusion. Significant variability in antibiotic prescribing occurs across all types

of ambulatory pediatric care practices, and is unexplained by patient clinical or demo-
graphic factors. Identifying the predictors of and outcomes associated with these pre-
scribing practices should help target interventions to improve patient care.
Disclosures. All authors: No reported disclosures.

379. Antimicrobial Stewardship in Pediatrics: Role of Prospective-Audit
with Real-Time Feedback
Zachary Willis, MD1; Jessica Gillon, PharmD2; M. Cecilia Di Pentima, MD, MPH1,3;
1Pediatrics, Vanderbilt University, Nashville, TN; 2Pharmacy, Monroe Carell Jr
Children’s Hospital at Vanderbilt, Nashville, TN; 3Department of Pediatrics,
Vanderbilt University, Nashville, TN

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Antimicrobial stewardship programs (ASPs) are an effective strategy
to ensure that antimicrobial (AM) agents are used in accordance with scientific

evidence to improve patient outcome, reduce the unnecessary use of AM and costs.
We report the impact of the implementation of an ASP on AM use and pharmacy
costs among hospitalized children
Methods. In March 2012, active surveillance of AM therapy was implemented Van-

derbilt Children’s Hospital using Sentri7 (Pharmacy One Source1). Automated rules
were developed to identify patients on broad-spectrum antibiotics and antifungals, acy-
clovir, therapeutic duplication, and with bug-drug mismatches. Dashboards were re-
viewed by an infectious disease pharmacist and physician, and the primary physician
was contacted. Trends of aggregate AM use among hospitalized patients, measured as
days of therapy (DoT), 26 months before (January 1, 2010-February 29, 2012) and 19
months after (March 1, 2012-September 30, 2013) the implementation of the program
are reported. Antimicrobial use is normalized as DoT/1,000 patient-days (PD). Student’s
t-test was used to compare continuous variables. Trends of monthly antimicrobial use
were analyzed using regression analysis. All tests were 2-tailed at the level of significance
of 0.05. Analyses were performed using IBM SPSS software (Version 22; IBM Corp) and
R (Version 3.0; R Core Team)
Results. From 2010 monthly average AM (antibiotics, antifungal and antiviral

agents) use declined from 697DoT/1,000PD to 592DoT/1,000PD (-15%; p < 0.01). An-
tibiotic monthly use declined by 15% (630DoT/1,000PD to 537DoT/1,000PD,
p < 0.01). Of these, vancomycin showed the sharpest declined from 113 DoT/
1,000PD to 90DoT/1,000PD (-20%; p < 0.01). Monthly antifungal and antiviral use
declined from 37DoT/1,000PD to 32DoT/1,000 PD (-13%; p = 0.08) and 26DoT/
1,000PD to 19DoT/1,000 (27%; p = 0.01). Antimicrobial and antibiotic costs decreased
from $26,006/1,000 PD/year and $16,080/1,000 PD/year (18% and 11% of all pharma-
cy drug costs) in 2011 to $14,411/1,000 PD/year and 11,154 in 2013, respectively (9%;
p < 0.01, and 7%; p < 0.01 of all pharmacy drug costs)
Conclusion. Implementation of an integrated ASP with prospective audit with real

time feedback to prescribers, led to a significant reduction of AM use and cost among
hospitalized children
Disclosures. All authors: No reported disclosures.

380. Outpatient Parenteral Antibiotic Treatment (OPAT) in Pediatric
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Jennifer Goldman, MD1; Troy Richardson, PhD2; Jason Newland, MD1; Brian Lee,
MPH, PhD1; Jeffrey S. Gerber, MD, PhD3; Matt Hall, PhD2; Matthew Kronman, MD4;
Adam L. Hersh, MD, PhD5; 1Children’s Mercy Hospitals and Clinics and University of
Missouri-Kansas City, Kansas City, MO; 2Children’s Hospital Association, Overland
Park, KS; 3Department of Pediatrics, Division of Infectious Diseases, The Children’s
Hospital of Philadelphia, Philadelphia, PA; 4Seattle Children’s, Seattle, WA;
5University of Utah School of Medicine, Salt Lake City, UT
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Background. OPAT has been used for nearly 40 years to treat a variety of infections
in children. However, evidence demonstrates that OPAT is overused for certain diagnoses
(e.g., osteoarticular infections) or antibiotics (e.g., clindamycin) when oral therapy would
be appropriate. This may lead to unnecessary costs and complications including emergen-
cy department (ED) visits and hospital readmissions. The objective was to describe the
diagnoses treated and antimicrobials used for OPAT and the frequency of medical encoun-
ters associated with OPAT in a large population of pediatric Medicaid enrollees.
Methods. We analyzed 2009-2011 data from the Truven MarketScan1 Medicaid

claims database. MarketScan1 contains claims data for inpatient and outpatient services,
retail prescription drug services, and enrollment information for 6 million Medicaid en-
rollees from 12 de-identified states. OPAT inclusion criteria required an enrollee to be
≤18 years of age, have an outpatient claim with a healthcare common procedure coding
system (HCPCS) code indicating home infusion therapy (S9494, S9497, S9500-504), and
either i) a concomitant HCPCS code indicating antibiotic use or ii) a concomitant retail
pharmacy fill for an intravenous antibiotic. We defined a medical encounter as a hospital
readmission or ED visit occurring during an OPAT episode. We used descriptive statistics
to characterize patient demographics, diagnoses, antimicrobials and medical encounters.

Results. We identified 1,373 OPAT episodes for 1,165 patients; 11% of patients had
≥2 episodes. Fifty-four percent of patients were male, and 12% were < 1 year of age. The
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most common diagnoses were gastrointestinal conditions (19%) and osteoarticular infec-
tions (18%). The most common antimicrobials were ceftriaxone (26%), vancomycin
(21%) and clindamycin (9%). Twenty-seven percent of patients had a medical encounter
during the OPAT course (13% ED, 14% readmission). Among patients with osteoartic-
ular infections, the most common agent used for OPAT was clindamycin.

Conclusion. For many conditions where OPAT is used, oral therapy could be con-
sidered as an alternative. The high rate of medical encounters in this cohort under-
scores the need for greater scrutiny of pediatric OPAT use through stewardship.
Disclosures. All authors: No reported disclosures.

381. Pediatric Antimicrobial Stewardship Program Guideline
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Control, NYU Langone Medical Center, New York, NY; 2Division of
Pharmacotherapy, NYU Langone Medical Center, New York, NY; 3Department of
Medicine, Division of Infectious Diseases, NYU School of Medicine, New York, NY

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. In January 2013 New York University Langone Medical Center
(NYULMC) initiated a Pediatric Antimicrobial Stewardship (ASP) program utilizing
the prospective Audit and Feedback process. In an effort to standardize therapy and im-
prove quality of care, members of ASP developed evidence-based guidelines for manage-
ment of common Pediatric infections. Cycles of education and re-education were
employed. Antibiograms were developed for each Pediatric Unit and specialty populations.
Methods. Compliance, calculated by the percent of time interventions were ac-

cepted, was used as a measure of process change. Outcome data was measured by Clos-
tridium difficile (C. diff ) rates, Days of Therapy (DOT)/1,000 patient days and
resistance patterns of bacteria, specifically Staphylococcus aureus, Enterobacter cloacae,
and Klebsiella pneumoniae.
Results. Within the first 12 months of PAS initiation, interventions were suggested

in 19% of audited antimicrobials. Among ASP suggested interventions to primary teams,
91% were accepted by the medical team and management was adjusted. The combined
Pediatric C. diff rate/1,000 hosptial admissions in the 12months prior and after initiation
of stewardship is 1.02 and 0.36, respectively. Between 2012 and 2013 we observed de-
crease in DOT for broad spectrum antibiotics meropenem, cefepime and piperacillin-
tazobactam and significant decrease in ceftazidime (p = 0.03), vancomycin (p = 0.01)
and gentamicin (p = 0.025) use. There was a significant (p = 0.001) increase in S. aureus
susceptibility to amoxicillin-clavulanate, no change in E.coli sensitivities, and decrease in
K.pneumoniasensitivity to ceftriaxone (p = 0.04), ceftazidime (p = 0.03), cefoxitin
(p = 0.001) and pipercillin-tazobactam (p = 0.005).
Conclusion. Following PAS implementation we observed high rates of compliance

and a subsequent reduction in broad spectrum antibiotic use and C.diff rates. The de-
velopment of guidelines for vancomycin and aminoglycoside use, including high dose
extended interval aminoglycosides, may have contributed to the significant decrease
in DOT for those antibiotics. We observed a favorable change in S.aureus antibiotic pro-
file. The decrease in K.pneumoniae sensitivity was not surprising, given similar trends
observed at NYULMC and NYC, an ‘epicenter’ of Klebsiella resistance.
Disclosures. All authors: No reported disclosures.
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Division of Pediatric Infectious Diseases, University of Utah School of Medicine, Salt
Lake City, UT; 2Primary Children’s Hospital, Salt Lake City, UT
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Background. Rapid multiplex PCR testing was recently FDA-approved for identifica-
tion of pathogens directly from positive blood cultures (BCx). A potential benefit is more
rapid optimization of antimicrobial therapy for bloodstream infection. We recently imple-
mented this testing and examined the effect on antibiotic therapy in hospitalized children.
Methods. In February 2014, we implemented the BioFire Diagnostics FilmArray

Blood Culture ID (BCID) panel for the identification of organisms from positive aer-
obic BCx. We provided formal education to clinicians and a handout with recom-
mended empiric treatment for identified organisms based upon local antibiogram
data. Automatic pages with BCID results were sent to the antimicrobial stewardship
team on weekdays. We compared antimicrobial usage before and after the implemen-
tation in patients with positive BCx from January 1, 2013 to April 30, 2014. BCx pos-
itive within 7 days of a previous positive culture with the same organism in the same
patient were considered part of the same episode. The primary endpoint was change in
antimicrobial therapy (new initiation or discontinuation) within 24 hours of first pos-
itive BCx result called to the clinician. Secondary endpoints included antimicrobial dis-
continuations and initiations.
Results. We identified a total of 744 positive BCx from 384 patients, accounting for

515 infection episodes during the pre-BCID period and 99 BCx in 70 patients, with 77
distinct infections during the BCID time period. BCID was run on 58 cultures in 57
unique patients. An antibiotic change was made within 24 hours of the first blood cul-
ture result in 242 of the 515 episodes (47%) in the pre BCID period and in 37 of the 77
episodes (48%) in the BCID period. At least one antibiotic was discontinued in 162 of
515 episodes (31%) in the pre BCID period and in 26 of 77 episodes (34%) in the BCID
period. At least one antibiotic was initiated in 185 of 515 episodes (36%) in the pre
BCID group compared to 32 of 77 (42%) in the BCID period.
Conclusion. In this early analysis, antimicrobial prescribing was similar for chil-

dren with bloodstream infection before and after implementation of BCID testing.
With improved education and ASP intervention, appropriate antimicrobial therapy
may be achieved earlier.
Disclosures. A. J. Blaschke, BioFire Diagnostics, LLC: Collaborator and Scientific

Advisor, Co-Investigator on NIH grant; BioFire Principal Investigator, Consulting fee
and Licensing agreement or royalty

383. Evaluation of Vancomycin Loading Dose in Pediatric Patients
Palak H. Bhagat, PharmD, BCPS1; Allison H. Bartlett, MD, MS2; 1Pharmacy,
University of Chicago Medicine, Chicago, IL; 2Pediatrics (Infectious Diseases),
University of Chicago Medicine, Chicago, IL
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Thursday, October 9, 2014: 12:30 PM

Background. In adult patients, a loading dose of vancomycin (VAN) has been
shown to be safe and effective in improving the likelihood of attaining a desirable initial
trough level (10-20 mg/L). Despite many years of experience, the appropriate PK/PD
parameter to predict efficacy of VAN dosing in children is uncertain.
Methods. A retrospective analysis of VAN dosing, subsequent trough attainment, and

demographic data was completed for pediatric inpatients > 3 months of age who received a
VAN loading dose between December 15, 2012-April 1, 2013 and had ≥ 1 recorded
steady-state trough level. Only the first course of VAN for each patient was included in
the analysis. Patients on VAN prior to admission or with renal dysfunction were excluded.

Results. 19 patients were identified for inclusion in the study. Figure 1 shows the
dosing strategy and initial trough level for each patient. Initial VAN troughs were ob-
tained after at least 3 maintenances doses in 58% (11/19) patients, and as late as before
the 8th dose in 1 patient. All patients received only 1 loading dose. The median loading
dose administered was 25 mg/kg (range: 18 – 27.8) with a median maintenance dose of
15 mg/kg every 6 hours. For the entire study population, the initial median trough con-
centration was 10.9 mg/L (range: <5 – 23.8). 52.5% (10/19) had trough concentrations
between 10-20 mg/L and 36.8% (7/19) between 5-10 mg/L. Only 1 patient (5.3%) had
an undetectable (<5 mg/L) trough concentration; however, the level was drawn ∼45
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minutes late. Additionally, 1 patient (5.3%) reported a supratherapeutic trough con-
centration of 23.8; however, no elevations in serum creatinine were noted. Of those
who were initiated on a maintenance dose of 15 mg/kg/dose every 6 hours after the
initial loading dose, the initial median trough concentration was 10.4 mg/L (range:
<5 – 23.8). No cases of nephrotoxicity were reported.
Conclusion. Use of a loading dose was safe and resulted in achievement of goal

initial median trough concentrations of 10 – 20 mg/L in this study population. This
may suggest that more aggressive and standardized dosing strategies may benefit pedi-
atric patients in achieving early target trough concentration on VAN therapy.
Disclosures. All authors: No reported disclosures.

384. Impact of a New Restriction Policy: Limiting Duration of Therapy of
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DE; 2Infectious Diseases, Nemours/Alfred I. duPont Hospital for Children,
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Thursday, October 9, 2014: 12:30 PM

Background. Pediatric Antimicrobial Stewardship Programs (ASPs) are known to
reduce antimicrobial (AM) use and hospital costs, and to improve patient (pt) out-
comes. Our institution implemented an ASP in 2004 and found significant decreases
in AM use. To further optimize AM use, the ASP adopted a defaulted 7 day duration
limit to restricted AM orders in November 2011. Treatment beyond 7 days with re-
stricted AMs required re-approval from an ID Attending. Our objective was to deter-
mine whether this policy modification decreased overall and prolonged AM use.
Methods. We conducted a retrospective review of restricted antibiotic (ABX) use

from one year pre- and two years post-implementation of the 7-day restriction policy.
The study was conducted at Alfred I. duPont Hospital for Children. We included car-
bapenems and MRSA-active ABX (linezolid, daptomycin, and ceftaroline). We exclud-
ed vancomycin as it was used as a pilot for this policy. We included all hospitalized pts
who received a restricted ABX between November 2010 and November 2013. ABX use
was measured using days of therapy (DoT) per 1,000 pt days. The length of therapy
(LoT) of each treatment course was compared between the two study periods. Pts
who received ABXs for approved indications with prolonged duration (e.g., febrile neu-
tropenia, osteomyelitis) were excluded from the LoT analysis. Data were analyzed using
Pearson Χ2, Χ2 test for trend in proportion and analysis of variance as appropriate.
Results. DoT/1,000 pt days of restricted ABX decreased from 48.5 in the baseline

period to 32.7 in year 2 (p < 0.001). Carbapenem use decreased significantly from 30.8
to 22.9 by year 2 (p = 0.03). Anti-MRSA ABX decreased from 17.7 to 9.8 by year 2
(p = 0.2). 477 ABX courses in 304 unique pts were evaluated for LoT. Treatment cours-
es lasting >14 days significantly decreased over the study period (p < 0.001). Mean LoT
decreased from 5.1 to 3.4 days in year 2 (p < 0.001). Unintentional discontinuation of
ABX was rare (2 cases) and was not found to result in harm to patients. Pharmacy costs
for studied ABX in year 2 were reduced by 57% ($125,156) compared to baseline.
Conclusion. Enhanced restrictions on the duration of ABX therapy with an auto-

matic 7-day order duration contributed to additional reductions in restricted ABX use
and costs in an established ASP.
Disclosures. All authors: No reported disclosures.
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Background. Judicious use of antimicrobials is critical to prevent development of
resistance and may be enhanced by the activities of antimicrobial stewardship pro-
grams (ASPs). While there are many studies of adult ASPs, the clinical and economic
outcomes associated with pediatric ASPs have not been well described or reviewed.
Methods. We performed a systematic review using a PubMed search to identify

studies with any of the following terms in the title or abstract: “antimicrobial steward-
ship,” “antimicrobial control,” “antibiotic control” or “antibiotic stewardship.” Studies
were further limited to inpatient studies in the United States that contained the terms:
“child,” “children,” “pediatric*,” “paediatric*,” “newborn,” “infant,” “neonat*” in the title
or abstract. Clinical and economic outcomes from each relevant study were summarized.
Results. Of 71 studies identified, 39 were eliminated based on title. 32 remaining

abstracts were reviewed, 23 of which were selected for in-depth review (14 original
studies and 9 review articles). Of these, 8 original studies from 4 institutions reported
outcomes related to pediatric ASPs. For studies reporting clinical outcomes, 4 studies
reported decreased antimicrobial utilization, though the specific metric varied across
studies; and 2 studies documented decreases in prescribing errors. Only 2 studies as-
sessed the potential negative impact of ASPs on clinical outcomes; 1 found no diffe-
rence in mortality or readmission rates after ASP implementation and another found
no adverse outcomes among children for whom the ASP recommended no therapy. In
terms of economic outcomes, 2 studies reported decreases in antimicrobial drug costs.
Conclusion. Although ASPs have been recommended by IDSA since 2007, only 8

pediatric studies evaluating ASPs from 4 centers have been published. These studies
demonstrate reduced antimicrobial utilization, cost and prescribing errors with no ap-
parent negative impact on patient safety. While these findings are promising, the

limited evidence-base warrants further investigation. Additionally, there is need for
studies focusing on the appropriateness and quality of antimicrobial prescribing prac-
tices as well as more formalized economic evaluations.
Disclosures. All authors: No reported disclosures.

386. ASP Evaluation of Required Indication for Antimicrobial Orders in a
Pediatric Hospital
Sanjeev Swami, MD1; Shannon Chan, PharmD1; Karen Ravin, MD1;
Abigail Freedman, MD1; Stephen Eppes, MD2; 1Infectious Diseases, Nemours/Alfred
I. duPont Hospital for Children, Wilmington, DE; 2Pediatrics, Christiana Care Health
System, Wilmington, DE
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Thursday, October 9, 2014: 12:30 PM

Background. Starting in April 2005, as part of our Antimicrobial Stewardship Pro-
gram (ASP), prescribers were required to select an indication as part of an antimicrobial
(AM) order; “other” was an option. In 2011, Centers for Medicare and Medicaid Service
(CMS) added “antibiotic orders include an indication for use” as part of its surveyor work-
sheet. We initiated a daily review of active AM orders with “other” as the indication in
April 2012. The goal of this project is to describe our two year experience with this process.
Methods. Our hospital utilizes EPIC (Madison, WI) as our electronic health re-

cord (EHR). The on-call ID physician ran a daily report of active AM orders with in-
dication other, reviewed the clinical record, and documented agreement or
recommended interventions in the EHR. We performed a retrospective chart review
to assess the acceptance of those recommendations.
Results. During the study period, there were 43,384 AM orders, 18% had “other”

as the indication. We reviewed 3851 orders with “other” as the listed indication of
which 196 (5%) required interventions. There was variability in the acceptance rate
by type of intervention:

Accepted
Interventions

Percent
Accepted

Intervention (% of total) Yes No Yes No

Add Antibiotic (10%) 19 3 86 14
Stop Antibiotic (42%) 67 29 70 30
Modify Therapy (43%) 72 26 73 27
Recommend ID consult (3%) 5 1 83 17
Recommend isolation (3%) 6 0 100 0

Multiple interventions were suggested in 12% of reviews. The recommended inter-
vention was accepted 74% of the time. The acceptance rate was similar in ICU and
non-ICU patient care settings.
We noted differences in ordering patterns by AM class. Fluoroquinolones com-

prised 2% of all AM orders which represented 9% of all indication “other” orders.
This class made up 9% of our interventions. Nebulized tobramycin was 0.6% of
total AM orders but 2.5% of orders with an “other” indication.
Conclusion. 5% of all AM orders with indication “other” required an intervention,

the majority of which were accepted. Some AM classes were overrepresented in the
indication “other” orders but had a similar rate of intervention. This offers an oppor-
tunity to refine the approved indication list and provide additional prescriber educa-
tion. In anticipation of a CMS requirement for AM indication, ASPs should carefully
select preapproved indications for AMs.
Disclosures. All authors: No reported disclosures.

387. The Use of Aerosolized Tobramycin in Children Residing in Pediatric
Long Term Care Facilities
MeghanMurray, MPH1; Marianne Pavia2; Olivia Jackson, RN3; Mary Keenan, RN, MS,
CNS4; Bevin Cohen, MPH, MPhil5; Natalie Neu, MD6; Lisa Saiman, MD MPH7;
1School of Nursing, Columbia University Medical Center, New York, NY; 2St. Mary’s
Healthcare System for Children, Bayside, NY; 3Elizabeth Seton Pediatric Center,
Yonkers, NY; 4Sunshine Children’s Home and Rehab Center, Ossining, NY;
5Columbia University School of Nursing, New York, NY; 6Department of Pediatrics,
Columbia University Medical Center, New York City, NY; 7Department of Pediatrics,
Columbia University Medical Center, New York, NY
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Thursday, October 9, 2014: 12:30 PM

Background. Tobramycin Inhalation Solution (TIS) for chronic suppressive ther-
apy or eradication of Pseudomonas aeruginosais standard for patients with cystic fibro-
sis. Increasingly, TIS is used off-label to treat other infectious complications of the
respiratory tract. Children in pediatric long term care facilities (pLTCFs) have complex
comorbid conditions often including respiratory disorders, e.g., bronchopulmonary
dysplasia and chronic lung disease. We sought to describe the use of TIS in pLTCFs.
Methods. From October 2013 to March 2014 we reviewed the medical records of

all children residing at 3 pLTCFs in the New York metropolitan area to determine if
they had received TIS and if so, the indication for treatment. Statistical analyses were
completed with Student’s t-test or Pearson’s chi-square.
Results. During the study period, 8% of residents (25/314) were treated with TIS

(10, 8, and 7 were at Site 1, 2, and 3, respectively). The most common indication was
tracheitis (n = 10, 40%) followed by “secretion management” (n = 5, 20%). Other indi-
cations included atelectasis (n = 2), prophylaxis (n = 2), reactive airway disease (n = 1),
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and tracheal colonization (n = 1). No indication was documented for 4 (16%) residents.
Most residents (n = 15) were on TIS courses of monthly on-off cycles and 10 received 1
course (range: 4-21 days). Bacterial cultures of the respiratory tract were obtained for 5
(20%) of 25 residents on TIS and were positive for Serratia marcescens (n = 2), P. aer-
uginosa (n = 2), and both S. marescens and P. aeruginosa(n = 1). Susceptibility testing
was available for 4 isolates and all were susceptible to tobramycin. Residents who re-
ceived TIS were older and more likely to have a tracheostomy and a chronic respiratory
disorder (Table).

Table: Characteristics of pLTCF residents who did and did not receive TIS

Characteristics TIS N=25 (%) No TIS N=289 (%) P

Mean age, years 10.6 8.2 0.05
Male 16 (64) 134 (46) 0.09
Tracheostomy 22 (88) 106 (37) <0.01
Chronic respiratory disorder 19 (76) 156 (54) 0.03

Conclusion. Off-label TIS use was observed in all 3 PLTCFs. Further research
should determine the efficacy of TIS use in this population and monitor the emergence
of multidrug-resistant bacteria in this unique population.
Disclosures. All authors: No reported disclosures.

388. Antibiotic Stewardship in the Neonatal Intensive Care Unit (NICU):
Metrics Matter!
Joseph Cantey, MD1; Sean Nguyen, PharmD, BCPS2; Phillip Wozniak1; Pablo
J. Sanchez, MD, FIDSA3; 1Pediatrics, University of Texas Southwestern Medical
Center, Dallas, TX; 2Pharmacy, Children’s Medical Center Dallas, Dallas, TX;
3Pediatrics, Nationwide Children’s Hospital - Ohio State University, Columbus, OH

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Prolonged antibiotic therapy among preterm infants in the NICU is
associated with adverse outcomes including death and necrotizing enterocolitis. The
optimal metric to measure antibiotic use in the NICU and thus guide stewardship ef-
forts is unknown. The purpose of this study was to apply two different metrics of an-
tibiotic use to a large cohort of NICU infants and compare the results.
Methods. Prospective collection and analysis of all antibiotics provided to every in-

fant admitted to the NICU at Parkland Memorial Hospital, Dallas during a 14 month
period (SCOUT study). Pertinent clinical and outcome data were collected. Two differ-
ent metrics for determining antibiotic use were calculated for all antibiotics: 1) days of
therapy (DOT) and 2) number of calendar days (CD) that the antibiotics were admin-
istered. DOT was calculated by dividing the dosing interval by 24 hours, then multiply-
ing by the number of doses, summed for each antibiotic. CD was determined by the
number of days in which a dose of an antibiotic was administered. For example, a 6-
dose course of q8 hour ampicillin begun Monday evening and completed Wednesday
morning would equal 2 DOT (8 ÷ 24 x 6 = 2) and 3 CD (Monday, Tuesday,
Wednesday = 3).
Results. 1521 infants were admitted during the study period; 364 (24%) received

no systemic antibiotics and were excluded. 1157 infants (76%) accounted for 19,788
hospital days and received 1439 separate antibiotic courses. The total volume of anti-
biotic administered was 9394 by DOT and 5915 by CD. Agent-specific antibiotic use
by DOT and CD is shown (table).

Antibiotic No. of courses DOT CD % difference

All 1439 9394 5915 -37%
Gentamicin 1399 4468 4551 2%
Ampicillin 1233 3579 4417 31%
Oxacillin 181 676 874 23%
Vancomycin 41 249 276 11%
Piperacillin/tazobactam 36 171 195 14%
1st generation cephalosporins 18 10 23 130%
Penicillin 12 69 77 12%
3rd generation cephalosporins 6 10 13 30%
Meropenem 5 26 30 14%
Metronidazole 4 38 42 11%
Other 14 98 115 17%

Conclusion. Antibiotic use in the NICU varies substantially by the metric used.
When used to describe a course of antibiotics, CD does not account for the number
of agents. When used for specific agents, CD overestimates therapy volume by 13% on
average. Our ongoing evaluation of which metric best predicts adverse outcomes is im-
portant to guide antibiotic stewardship efforts.
Disclosures. All authors: No reported disclosures.

389. Evaluation of Extended-Interval Aminoglycoside Dosing (EIAD) at a
Pediatric Institution
Palak H. Bhagat, PharmD, BCPS1; Allison H. Bartlett, MD, MS2; 1Pharmacy,
University of Chicago Medicine, Chicago, IL; 2University of Chicago Medicine,
Chicago, IL

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Aminoglycosides (AG) are common antimicrobial agents used for ad-
ditional gram-negative bacterial coverage in pediatric patients (pts). Conventional dos-
ing of gentamicin (G) and tobramycin (T) is 2.5mg/kg/dose IV q8h based on IBW.
Based on pharmacokinetics (PK) and pharmacodynamics, EIAD optimizes antimicro-
bial activity (maximizing peak to minimum-inhibitory concentration ratio) while min-
imizing toxicity. We adopted stratified, age-based EIAD dosing recommendations for
pediatric patients >3 months (mo)- < 2 years (yr) (Group 1), 2-8 yr (Group 2), and
≥8 yr (Group 3). We describe the safety and efficacy of this dosing strategy.
Methods. Retrospective review of all EIAD orders of G and T from February 1,

2013-July 31, 2013 in pediatric pts >3 mo was performed. Inclusion criteria: pts
who received EIAD with 2 serum drug concentrations obtained. Exclusion criteria: ne-
onates <44 weeks corrected gestational age, pregnant women, acute burn injury, esti-
mated creatinine clearance <40mL/minute, cystic fibrosis, dialysis, use for gram-
positive synergy or mycobacterial infection. Data collected included age, gender,
height, weight (wt), concomitant antimicrobials, baseline renal function, initial dosing
regimen and serum concentrations.
Results. 90 EIAD courses in 34 pts were reviewed; 27 courses in 20 pts were in-

cluded in the analysis. All pts received G. The mean age, wt and AG dose are listed in
figure 1. All pts (100%) were receiving a concomitant beta-lactam antibiotic during G
therapy. PK parameters were calculated for each course of therapy with associated lev-
els. For the entire study population, mean Ke was 0.3 hr−1 ± 0.1, t1/2 2.5 hr ± 0.8, Vd
0.48 L/kg ± 0.1, Cmax 16.9 mcg/mL ± 4.3 and C24hr 0.06 mcg/mL ± 0.12. PK param-
eters by age group are listed in figure 2. Ke was lower for our study population than
reported in the literature except for group 1. For all groups, calculated Vd was much
larger than reported in the literature. No cases of nephrotoxicity were identified.

Conclusion. EIAD appears of be safe in pediatric pts. An age based approach to
dosing per wt seems appropriate. Doses of 9.5 mg/kg/dose for those >3 month < 2 year,
8.5 mg/kg/dose for those 2 year- <8 year and 7 mg/kg/dose for those ≥8 year is likely to
achieve a Cmax of 15 – 20 mcg/mL with a C24 hour of <1 mcg/mL.
Disclosures. All authors: No reported disclosures.

390. Evaluating Guideline-Recommended Antibiotic Prescribing Practices:
Azithromycin for what?
Heather Wright, MD1; Ravi Jhaveri, MD, FIDSA2; 1Pediatrics, University of North
Carolina, Chapel Hill, NC; 2Pediatrics, University of North Carolina School of
Medicine, Chapel Hill, NC

Session: 44. Pediatric Antimicrobial Stewardship
Thursday, October 9, 2014: 12:30 PM

Background. Azithromycin is often prescribed for unclear indications. Our objec-
tives were: 1) to evaluate adherence to published guidelines for respiratory infections,
and 2) to determine patterns for azithromycin use among community providers.
Methods. A case-based survey was developed and emailed to members of a state-

wide registry. Providers chose their preferred management for infections with published
treatment guidelines: otitis media, sinusitis, and community acquired pneumonia. After
survey completion, participants could request an “answer key” detailing appropriate
management of each scenario. A follow-up questionnaire was distributed inquiring
whether the exercise had prompted reevaluation of current practices.
Results. We received a 10% response rate and analyzed 163 completed surveys.

There was general agreement on half the questions, with ≥ 75% of respondents choos-
ing the recommended antibiotic. The remaining scenarios showed more divided choic-
es. For example, nearly all (97%) agreed to hospitalize a patient with focal pneumonia
and low oxygen saturations, but differed in preferred antibiotic regimen, with equal
numbers choosing ampicillin alone, ampicillin + azithromycin, or vancomycin -
+ ceftriaxone. For a 5 year old with 3 days of otalgia, the group was divided between
watchful waiting vs treatment with amoxicillin.
In cases where azithromycin was indicated, there was clear agreement from the group

on its use. We also observed azithromycin preference in cases of recurrent otitis media
and sinusitis. Those who varied from the guidelines to choose azithromycin in one sce-
nario were significantly (28%) more likely to do so in other scenarios (p < 0.001).
On the post-survey questionnaire, 26% reported adjusting their practice, 69% reviewed

the guidelines, 9% used cases for teaching, and 21% discussed the guidelines with
colleagues.
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Conclusion. The majority of respondents followed published guidelines, though
we did observe variance with more ambiguous cases. When the group did vary from
the guidelines, their choices would not likely have adversely affected care. Our results
suggest room still exists for improved antibiotic stewardship. Our results and feedback
suggest that future guidelines including case-based recommendations or discussions
may enhance adherence.
Disclosures. All authors: No reported disclosures.

391. Investigating the Dosage of Vancomycin Necessary for Optimal
Exposure In Children
Fiona Lee1; Sok Hwei Goh2; 1Bachelor of Science (Pharmacy); 2Bachelor of Science
(Pharmacy), KK Women’s and Children’s Hospital, Singapore, Singapore

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. Methicillin-resistant Staphylococcus aureus (MRSA) is of serious
concern in the management of infectious disease in the hospital and vancomycin
has been considered the mainstay in the treatment of MRSA. Clinical trials have
shown that optimal clinical outcomes in the management of MRSA using vancomycin
were best predicted by a ratio of the area-under-the-concentration-time-curve for 24
hours (AUC24) to the minimum inhibitory concentration (MIC) of ≥400. Concerns
were raised over an apparent “MIC creep” for MRSA isolates to vancomycin and
there were recommendations to increase the initial dosing regimen for vancomycin
in pediatric patients to 60mg/kg/day.
Methods. A retrospective study was conducted in KK Women’s and Children’s

Hospital between January 2012 and December 2013 to investigate the proportion of
pediatric patients able to achieve the AUC24/MIC target of ≥400 with the recommend-
ed dose of 60mg/kg/day, and the correlation between actual AUC24 and true vancomy-
cin trough concentrations.
Results. Of the 44 patients included in the study, only 23 (52.3 %) patients were

able to attain an AUC24/MIC ≥400 if the recommended dose of 60mg/kg/day was
used. Actual AUC24 was found to be positively correlated to true vancomycin trough
concentration (Pearson’s r = 0.93), with all patients who had trough concentration
≥10mg/L attaining AUC24/MIC ≥400. Heavier patients (≥40kg) were noted to have
a higher mean AUC24 (p = 0.010). Younger patients (<12 years old) were noted to
have a higher dose requirement to achieve the target AUC24/MIC (p = 0.012).

Conclusion. The current dosing recommendation of vancomycin is insufficient to
achieve the target AUC24/MIC ≥400. Age and weight may influence the extent of van-
comycin exposure when a uniform weight-based dosing is used. The recommended
trough concentration in adult population does not correlate with an AUC24/MIC
ratio ≥400 in paediatric patients. It is of paramount importance to elucidate the opti-
mal AUC24/MIC target for the paediatric population, before new dosing recommen-
dations can be made.
Disclosures. All authors: No reported disclosures.

392. Vancomycin Dosing and Concentrations at a Large University-
Affiliated County Hospital

Gilmer Youn, MD1; Emi Minejima, PharmD2; Lironn Kraler, BS1; Brenda Jones, MD1;
Michael Neely, MD3; 1School of Medicine, University of Southern California, Los
Angeles, CA; 2School of Pharmacy, University of Southern California, Los Angeles,
CA; 3Division of Pediatric Infectious Diseases, Childrens Hospital Los Angeles, Los
Angeles, CA

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. According to the IDSA guidelines, vancomycin trough concentrations
are the most accurate and practical method for therapeutic drug monitoring (TDM).

Methods. As part of a prospective, 3-year, sequential cohort study of a novel Baye-
sian vancomycin therapeutic drug monitoring (TDM) strategy, to establish the base-
line TDM practice we enrolled 83 patients at our tertiary-care, academic, county
hospital during the first year from 2012-2013.
Results. Patients were 9 months to 74 years old. The first vancomycin concentra-

tion was therapeutic per IDSA guidelines in only 26 (31%) patients, with sampling in
54 (65%) after the 3rd or 4th dose, and before (20%) or after (15%) these doses in the
rest. The median sample time after start of therapy was 35 hours (range 8-93 hours).
Only 34 (41%) of samples were true troughs drawn within 1 hour before the next
planned dose based on the dose interval, and 31 (39%) of 79 were drawn within 1
hour before the next actual dose (4 patients stopped vancomycin). The median true
trough was 14.7 mg/L in therapeutic patients and 6.3 mg/L in those that were not ther-
apeutic (p = 0.0008). The median vancomycin dose was 12.5 mg/kg in patients with
therapeutic troughs and 13.0 mg/kg in those without (p = 0.88). In 6 (7%) patients
with nephrotoxicity, the median vancomycin concentration was 18.1 mg/L vs 11.3
mg/L in patients without renal injury (p = 0.0001).
Conclusion. Measurement of true steady-state vancomycin troughs within one

hour of the next dose does not happen for the majority of patients in our hospital
setting, biasing interpretation from traditional TDM or nomograms that depend on
accurate timing. Therapeutic concentrations cannot be predicted from dosing, and
non-therapeutic patients are more likely to be underdosed than overdosed. To prevent
underdosing and nephrotoxicity from overdosing, routine use of a TDM approach that
can handle sample timing variability, such as a Bayesian algorithm, is strongly justified
by our data. Testing of the algorithm is ongoing in years 2 and 3 of our study.
Disclosures. M. Neely, Applied Pharmacometrics: Co-founder, Seeking to eventu-

ally license a Bayesian dosing software program developed by the Laboratory of
Applied Pharmacokinetics, of which I am director

393. Vancomycin Dosing in Obese Patients
Mohammed Alquwaizani, PharmD1; David W. Kubiak, PharmD1; David Sansonetti1;
Megan Barra1; Michael S. Calderwood, MD, MPH2; 1Pharmacy, Brigham and
Women’s Hospital, Boston, MA; 2Division of Infectious Diseases, Brigham and
Women’s Hospital, Boston, MA

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. Current guidelines for systemic vancomycin dosing recommended
using actual body weight (ABW) regardless of body mass index (BMI). We sought
to evaluate the effect of this dosing strategy in obese patients with BMI ≥35.
Methods. Retrospective cohort study of patients ≥18 years old with a BMI ≥35

hospitalized between January 1, 2011 and December 31, 2013 with at least 3 doses
of intravenous vancomycin. Inclusion required a normal baseline creatinine clearance
(CrCl ≥45 mL/minute) and at least 1 appropriate vancomycin trough measured before
the 4thor later dose. Patients were excluded if they received a loading dose or if the
maintenance dose was changed before the first trough was measured. We collected
data on patient’s age, gender, weight (actual, ideal, and dosing), baseline creatinine,
calculated CrCl, administered vancomycin dose (including frequency and total daily
dose), and vancomycin trough. Linear regression was used to predict the vancomycin
trough based on each of these clinical predictors.
Results. The 68 patients identified had a significant positive linear relationship be-

tween vancomycin total daily dose (TDD) (mg/kg/day) based on ideal body weight
(IBW) and vancomycin trough (p 0.001). The relationship was not significant for
vancomycin TDD based on ABW (p 0.072). Other predictors of vancomycin
trough included age, gender, and baseline serum creatinine. Multivariable modeling in-
cluding these predictors, along with vancomycin TDD based on IBW, showed moderate
correlation between predicted and actual vancomycin troughs (R2>0.41). For the average
patient in our study, initial doses of 30 mg/kg/day (IBW) predicted vancomycin troughs
of 10-15 mcg/mL. To achieve targets of 15-20 mcg/mL, our model suggested that initial
doses of 45-60 mg/kg/day (IBW) should be used. Younger patients and male patients
were less likely to achieve therapeutic targets without this higher dosing.
Conclusion. For patients with a BMI ≥35, vancomycin dosing based on IBW rath-

er than ABWappears to be more predictive of vancomycin trough, with initial doses of
at least 45 mg/kg/day (IBW) more likely to achieve higher vancomycin trough targets.
Given the only moderate correlation, it remains important to follow vancomycin
troughs and adjust dosing accordingly.
Disclosures. All authors: No reported disclosures.

394. Influence of febrile neutropenia on the pharmacokinetics and dosage
requirements of vancomycin
Shouichi Shiotsuka1; Tohru Takata, MD, PhD2; Atsushi Togawa3; Yasushi Takamatsu3;
Kazuo Tamura, MD4; 1Fukuoka University Hospital, Fukuoka, Japan; 2Dep of
Infection Control, Fukuoka University Hospital, Fukuoka, Japan; 3Fukuoka University
School of Medicine, Fukuoka, Japan; 4Fukuoka University School of Medicine,
Fukuoka, Japan

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. In recent guidelines, trough serum concentraions of≥ 15 µg/mL are
recommended for vancomycin in severe infections by less-susceptible staphylococcal
species such as MRSA. However, optimal doses to attain the trough value in febrile
neutropenic (FN) patients are not yet well established.
Methods. To evaluate the influence of neutropenia on the pharmacokinetics and

dosage requirements of vancomycin, the trough levels in 8 patients (Goup C; age
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59.0 ± 9.1) without neutropenia (≥ 1,000/μL) were compared with those in 7 patients
(Group B; age 61.3 ± 12.6) with mild (100 - 1,000/ μL) or in 8 patients (Group A; age
58.5 ± 9.2) with severe (<100/μL) febrile neutropenia using a two-compartment Baye-
sian pharmacokinetic program. All patients received 2g/day of vancomycin for more
than 2 days. Only patients with estimate creatinine clearance (eCCr) more than 70 mL/
minute were included in the study.
Results. Increased total clearance and the shorter elimination-half life of vanco-

mycin was observed in patients with neutropenia compared with non-neutropenic pa-
tients, and thus, serum vancomycin concentration (SVC) was significantly lower in
neutropenic patients [Group A 9.6 ± 1.7, Group B 10.8 ± 2.6, Group C 14.7 ± 1.3,
p < 0.01]. Severely neutropenic patients in particular required a higher vancomycin
dosage regimen compared with the non-neutropenic patients [Group A 62.2 ±12.5
mg/kg/day vs Group C 40.0 ± 8.1 mg/kg/day, p = 0.007] to attain trough SVC of 15
mg/mL. Significant inverse association was observed between SVC and eCCr in neu-
tropenic, but not in non-neutropenic patients [Group A (p = 0.006), Group B
(p = 0.041), Group C patients (p = 0.610)].
Conclusion. Higher initial doses considering the degree of neutropenia and eCCr,

and careful monitoring of the serum concentraions thereafter are required for vanco-
mycin in patients with febrile neutropenia.
Disclosures. All authors: No reported disclosures.

395. Impact of vancomycin pharmacokinetic/pharmacodynamic data on
clinical outcomes of methicillin-resistant Staphylococcus aureus
bacteremia in children
Reenar Yoo, MD1; Jina Lee, MD, PhD1,2; 1Pediatrics, Asan Medical Center, Seoul,
South Korea; 2Pediatrics, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, South Korea

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. Vancomycin is an important antibiotics in treating methicillin-resis-
tant Staphylococcus aureus (MRSA) bacteremia in the pediatric population. Although
studies in adults supported pharmacokinetic/pharmacodynamic (PK/PD) data of area
under the curve/minimum inhibitory concentration (AUC/MIC) ≥400, or vancomy-
cin trough concentration (Ctrough) of 15–20 mcg/mL correlates with favorable clinical
outcomes, these remain limited in pediatric patients.
Methods. The study population consisted of hospitalized children < 18 years old

with MRSA bacteremia, in whom serum Ctroughof vancomycin was determined from
January 2010 to December 2013. Clinical data including demographic profiles, prima-
ry sites of infection, underlying diseases, and clinical/microbiological outcomes were
retrospectively collected by reviewing medical records. AUC was calculated as daily
dose/vancomycin clearance and vancomycin clearance in children was estimated by
Burton revised method.
Results. A total of 42 MRSA bacteremia cases were included. The mean age of the

study population was 24.6 months (range, 0-17 years) and 62% (26/42) were clinically
severe cases requiring an intensive care unit stay, use of mechanical ventilation and/or
death with an all-cause 30-day fatality rate of 22.5% (9/40). The vancomycin MIC50

and MIC90 were 1.0 and 2.0 µg/mL, respectively. Although Ctrough and AUC/MIC
were significantly correlated (Pearson’s r = 0.347), the target range of AUC/
MIC≥ 400 or Ctrough≥ 15 mcg/mL were initially achieved only in 1 (2.4%) case or 3
(7.1%) cases with the average vancomycin dosage of 37.7 mg/kg/day. Persistent bacter-
emia at 72 hr after initiation of vancomycin and 30-day fatality were observed more
frequently in children with initial Ctrough <10 mcg/mL compared to those with Ctrough-

≥ 10 mcg/mL [67.9% (19/28) vs 50.0% (2/4), p = 0.482; 24.2% (8/33) vs 12.5% (1/8),
p = 0.472, respectively].
Conclusion. Although few cases with satisfactory PK/PD parameters were included

in this study, it was suggested that initial Ctrough < 10mcg/mL might be associated with
persistent bacteremia and higher mortality in serious MRSA bacteremia cases of children.
Further study is mandatory for vancomycin dosing information to clarify optimal drug
exposure and the impact on clinical outcome in the pediatric population.
Disclosures. All authors: No reported disclosures.

396. What is the Best Predictor for Vancomycin Nephrotoxicity?
Kassem Hammoud, MD1; Neil Goodloe, MD2; Wael Haidar, MD3;
Michael Brimacombe, PhD4; Wissam El Atrouni, MD1; 1Internal Medicine/Infectious
Diseases, University of Kansas Medical Center, Kansas City, KS; 2Cox Health System,
Springfield, MO, Uruguay; 3Adena Health Care, Chillicothe, OH; 4Department of
Biostatistics, University of Kansas Medical Center, Kansas City, KS

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. The best way to study the association between vancomycin trough
(VT) and nephrotoxicity (NT) is not clear. The goal of this study is to explore this
association using 3 predictors.
Methods. This is a retrospective, observational cohort study of adult patients who

received vancomycin for ≥ 72 hours at the University of Kansas Medical Center be-
tween September 7, 2011 and February 7, 2012. The study included both inpatient
and outpatient data. NT was defined as:≥ 50% or ≥ 0.5 mg/dl increase in serum cre-
atinine from baseline on 2 consecutive measurements. Data collected included 3 main
predictors: average VT, first VT, VT preceding acute renal failure (VTPARF) and other
possible risk factors for NT. We divided the patients into 4 groups (1 to 4): [VT < 10
µg/ml, 10 µg/ml ≤VT < 15 µg/ml (reference group), 15 µg/ml ≤ VT ≤ 20 µg/ml and

VT > 20 µg/ml]. We analyzed the data using average VT and first VT. We also com-
pared the VTPARF to the average VT in patients with no ARF.
Results. The study included 474 patients, 63/474 developed ARF (13.29%). The in-

cidence of ARF in groups (1-4) was: 2/114 (1.75%), 9/180 (5%), 31/122 (25.4%) and 21/49
(42.85%) using the average VT. It was: 17/194 (8.76%), 22/155 (14.19%), 10/66 (15.15%)
and 14/42 (33.33%) using the first VT. Compared to reference group (2), ARF incidence
was significantly higher in group 3 (p-value = 0.0001), group 4 (p-value = 0.001) by av-
erage VT and only in group 4 (p-value = 0.014) by first VT. Among patients with ARF 30/
62 (48.39%) had VTPARF≥ 15 µg/ml vs 119/411 (28.95%) of patients with no acute renal
failure using the average VT (p-value = 0.004). ARF incidence was associated with base-
line Cr≥ 1.5 mg/dl (p-value = 0.03). There was a tendency toward increased nephrotox-
icity in patients with morbid obesity (p-value = 0.056). There was no observed association
with other possible risk factors for NT.
Conclusion. Average VT ≥ 15 µg/ml and first VT > 20 µg/ml are associated with

increased NT. Patients with acute renal failure had significantly more VTPARF≥ 15
µg/ml compared to patients with no ARF (average VT). This study suggests that
VT ≥ 15 µg/ml is likely more nephrotoxic than lower levels. The only concomitant
risk factor that was associated with NT was baseline Cr ≥ 1.5 mg/dl.
Disclosures. All authors: No reported disclosures.

397. Correlation between calculated vancomycin AUC0-24/MIC and acute
kidney injury in patients with Methicillin Resistant Staphylococcus Aureus
bacteraemia
Niladri Ghosh, MBBS FRACP1; Sebastian Van Hal, MBBS FRACP FRCPA PhD2;
Ruchir Chavada, MBBS MD, MRCP1; 1Infectious Diseases and Microbiology,
Liverpool Hospital, Liverpool, Australia; 2Infectious Diseases and Microbiology, Royal
Prince Alfred hospital, Sydney, Australia

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. Higher vancomycin trough levels are associated with increased risk
of nephrotoxicity. However clinical data on the correlation between vancomycin phar-
macodynamics (PD) parameter AUC0-24/MIC and nephrotoxicity are limited. Our aim
was to investigate this relationship further in patients with methicillin resistant Staph-
ylococcus Aureusbacteraemia (MRSAB).
Methods. A single centre retrospective observational cohort study involving 127

consecutive MRSAB patients was conducted. Demographics, clinical data and use of
concomitant nephrotoxin were retrieved from medical records. Minimum inhibitory
concentration (MIC) was obtained using broth microdilution (BMD). Acute kidney
injury (AKI) was defined as ≥0.5 mg/L or 50% increase in serum creatinine from base-
line on 2 or more consecutive measurements. Classification and regression tree
(CART) analysis was performed to identify a vancomycin AUC0-24/MIC threshold
for AKI.
Results. AKI was observed in 15.7% of patients (20/127). Clinical characteristics

were similar between patients with and without AKI (107/120). The mean vancomy-
cin trough level was 13.8mg/L with higher levels associated with AKI compared to
patients with no kidney injury (17.2 mg/L vs 13.1 mg/L; p = 0.007). Similar to previ-
ous studies the probability of AKI increased when vancomycin trough concentrations
were above 15mg/L. A vancomycin AUC0-24/MIC target of > 591 (mg*h/L) was de-
tected by CART analysis; with AKI occurring in 30.3% (10/33) compared to 10.6%
(10/94) in patient achieving PD targets above and below 591 respectively (p = 0.012).
The only other risk factor for AKI on univariate analysis was concomitant use of
nephrotoxins (18/20, 90% vs 53/107, 49.5%; p = 0.001). On multivariate logistic re-
gression analysis vancomycin PD targets (OR 3.5, 95% CI 1.2-10.2; p = 0.022) and
concomitant nephrotoxins use (OR 8.35, 95%CI 1.8-38.7; p = 0.007) were the only
independent predictors of AKI despite age, severity of illness and ICU stay included
in the model a priori.
Conclusion. AKI is associated with vancomycin PD targets. An increased inci-

dence of AKI is noted with higher AUC0-24/MIC values beyond the currently recom-
mended targets for treatment success.
Disclosures. All authors: No reported disclosures.

398. Pharmacokinetics of dalbavancin (DAL) in bone and associated tissues
in patients undergoing orthopedic surgical procedures
James Baldassarre, MD1; Scott Van Wart, MS2; Alan Forrest, PharmD2,3;
Christopher Rubino, PharmD2; Michael Dunne, MD1; 1Durata Therapeutics,
Branford, CT; 2Institute for Clinical Pharmacodynamics, Latham, NY; 3University at
Buffalo School of Pharmacy and Pharmaceutical Sciences, Buffalo, NY

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. DAL is lipoglycopeptide antibiotic which is a highly protein bound
(93%) with a long elimination half-life in plasma. DAL exhibits activity against Gram-
positive organisms, including MRSA, with an in vitro MIC90 of 0.06 mg/ml. The ob-
jective of this study was to characterize the PK of DAL in bone and associated tissues in
patients undergoing joint surgery.
Methods. Adults scheduled for joint surgery (N = 31) were administered 1 g

of DAL infused over 30 minutes prior to scheduled surgery. Patients were assigned
to 1 of 6 cohorts and had serial plasma PK samples collected up to 45 days post-
dose plus 1 bone PK sample collected at 12, 24, 72, 168, 240 or 336 hr post dose.
Samples were analyzed for DAL in plasma, synovial fluid, skin, cartilage and
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bone using LC-MS/MS. A population PK model was fit to plasma and bone PK data
using NONMEM and covariate analysis was performed. Allometry was used to deter-
mine the total amount of bone tissue and to estimate the amount of DAL in bone.
Results. DAL concentrations in bone, synovial fluid, synovial tissue, and skin ex-

ceeded the DAL MIC90 against S. aureus of 0.06 mg/mL. DAL concentrations in bone
appeared to remain relatively constant for a period of 14 days after a single dose. The
mean bone:plasma AUC penetration ratio was 13.9%.

Mean concentration±SD (no. of samples)

Tissue Hour 12 Hour 24 Hour 72 Hour 168 Hour 240 Hour 336

Plasma (mg/

mL)

85.3±18.9 (31) – – – – 15.3±4.1 (31)

Synovium

(mg/g)*

25.0±0 (3) 17.9±7.8 (3) 19.5±4.9 (3) 19.2±8.9 (4) 25.0±0 (2) 15.9± 7.9 (3)

Synovial fluid

(mg/mL)*

22.9 (1) 27.4±10.8

(4)

19.2±4.9 (3) 11.6±3.3 (2) 13.9±1.0 (3) 6.2±1.7 (2)

Bone (mg/g) 6.3±3.1 (5) 5.0±3.5 (5) 4.6±3.8 (5) 3.8±2.7 (5) 3.7±2.2 (5) 4.1±1.6 (5)

Skin (mg/g)* 19.4±7.9 (2) 12.5±6.5 (3) 13.8±1.4 (2) 15.7±1.0 (2) 21.6 (1) 13.8±2.1 (2)

* Concentrations above the upper limit of quantification are reported as 25 µg/unit

Conclusion. Dalbavancin distributes into bone and associated tissue, including
synovium. Bone penetration was 13.9% based upon total drug AUC and the high de-
gree of protein binding suggests that the overall penetration is high relative to free-drug
plasma concentrations. This study demonstrates that dalbavancin accumulates in bone
and supports further study in patients with osteomyelitis and prosthetic joint
infections.
Disclosures. J. Baldassarre, Durata Therapeutics: Employee, Salary S. Van Wart,

Durata Therapeutics: Collaborator, Consulting fee A. Forrest, Durata Therapeutic:
Consultant, Consulting fee C. Rubino, Durata Theraputics: Consultant, Consulting
fee M. Dunne, Durata Therapeutics: Employee and Shareholder, Salary

399. Urinary NGAL is Elevated in Hospitalized Cystic Fibrosis Patients
with Increased Tobramycin Exposure
Kevin Downes, MD1; Marepalli Rao, PhD2; Alexander Vinks, PharmD, PhD3,4;
Michael Bennett, PhD4,5; Stuart Goldstein, MD4,5; 1Division of Infectious Diseases,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 2Biostatistics and
Epidemiology, University of Cincinnati, Cincinnati, OH; 3Clinical Pharmacology,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 4Pediatrics,
University of Cincinnati College of Medicine, Cincinnati, OH; 5Nephrology and
Hypertension, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH
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Thursday, October 9, 2014: 12:30 PM

Background. Urinary neutrophil gelatinase-associated lipocalin (uNGAL) is a
sensitive marker of kidney injury. It is reabsorbed via the same kidney receptor as to-
bramycin (tobra) and values could potentially predict changes in drug clearance/expo-
sure during tobra therapy. We examined the relationship between individual tobra
pharmacokinetic (PK) parameter estimates and uNGAL values during once daily
tobra therapy in CF patients.

Methods. Observational study in CF patients receiving once daily IV tobra for
exacerbation of bronchopneumonia from October 2012-January 2014. uNGAL and
SCr were measured daily. uNGAL was normalized for urine creatinine (UCr) and

natural log transformed for comparisons. Tobra PK parameter estimates (AUC0-24,
Cmax, CL) were determined using population model-based Bayesian estimation on
days on which tobra levels were obtained (N = 141) using clinical PK software
(MW/Pharm). We examined the association of log uNGAL concentrations and
PK estimates by ordinary least squares regression accounting for subject clustering
while adjusting for the time of day of urine collection and the time between tobra
dose and urine sampling. We constructed nonparametric ROC curves to determine
the optimal uNGAL cutoff which identifies increased tobra exposure (AUC > 125
mg*h/L). Finally, the slope of each subject’s log uNGAL values over therapy was
calculated using simple regression and correlated with their median PK parameter
estimates.
Results. 29 patients received 44 tobra courses. Median age was 15.3y (IQR 12.5-

19.1) and tobra duration was 10 days (range 5-22). Tobra AUC was associated with
increased log uNGAL values (beta = .008, p = .04). Cmax (p = .98) and CL (p = .45)
were not associated with log uNGAL. The optimal uNGAL cutoff to identify tobra
AUC > 125 mg*h/L by Youden’s index was 64.5 ng/mg UCr: sensitivity 76%, specific-
ity 65% (Figure). There was a positive correlation between the slope of log uNGAL dur-
ing therapy and an individual’s median tobra AUC (r = .28, p = .07) but not Cmax
(p = .60) or CL (p = .80).
Conclusion. Urinary NGAL concentrations are associated with tobramycin expo-

sure (AUC) in patients with CF. Elevated uNGAL may detect increased and supra-
therapeutic tobramycin exposure and could be used to augment therapeutic drug man-
agement in CF patients at risk for renal injury.
Disclosures. All authors: No reported disclosures.

400. Beyond the Antibiogram: Using Monte Carlo Analysis to Optimize
Institution-Specific Antipseudomonal Therapy
Sarah Tennant, PharmD1; Jeffrey M. Rybak, PharmD1,2; Donna R. Burgess, RPh1;
David S. Burgess, PharmD, FCCP3; Craig Martin, PharmD4; 1University of Kentucky
HealthCare, Lexington, KY; 2University of Kentucky Healthcare, Lexington, KY;
3University of Kentucky, College of Pharmacy, Lexington, KY; 4UK Healthcare,
Lexington, KY
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Background. Pseudomonas aeruginosa is the 5th most common pathogen impli-
cated in nosocomial infections with increasing resistance to a limited arsenal of anti-
biotics. Monte Carlo Simulations (MCS) provide clinicians with an additional tool to
guide empiric therapy by determining the probability that an antibiotic regimen will
reach a certain pharmacodynamic target to optimize bactericidal activity. This study
determined which antibiotic regimens will achieve a goal probability of target attain-
ment (PTA) of 90% against P. aeruginosa at our institution.
Methods. This study was a retrospective review of microbiological data

from first cultures positive for P. aeruginosa at University of Kentucky
HealthCare for 2012. Minimum inhibitory concentrations (MICs) for the follow-
ing antibiotics were analyzed: aztreonam, cefepime, meropenem, and piperacillin/
tazobactam administered via intermittent and prolonged infusion, amikacin,
gentamicin, and tobramycin. Using MICs from UKHC specific isolates, and
pharmacokinetic and pharmacodynamic parameters from previously published
studies, a 10,000-subject MCS was run for each antimicrobial regimen to deter-
mine PTA.
Results. Two-hundred seventy two isolates were included for analysis. For studied

antibiotics against P. aeruginosa, the MIC50/MIC90 were 8/8 mcg/mL for amikacin, 8/
32 mcg/mL for aztreonam, 4/16 mcg/mL for cefepime, 2/16 mcg/mL for gentamicin, 1/
8 mcg/mL for meropenem, 8/128 mcg/mL for piperacillin/tazobactam, and 2/8 mcg/
mL for tobramycin. None of the tested β-lactam regimens administered over 30 min-
utes reached a PTA > 90%. Three-hour infusions of cefepime 2g every 8 hours, mero-
penem 1g every 8 hours, and meropenem 2g every 8 hours had a PTA of 93%, 92%, and
100%, respectively. Amikacin 25 mg/kg/day had a PTA of 94%.
Conclusion. In patients with kinetics similar to healthy subjects, standard doses of

β-lactam antibiotics administered via intermittent infusion do no reach PD targets
against P. aeruginosa isolates at UK HC. Amikacin 25 mg/kg/day and some prolonged
infusions of β-lactams achieved PD targets against P. aeruginosa. There are opportu-
nities for further study to examine the clinical application of MCS in designing empiric
antimicrobial therapy.
Disclosures. All authors: No reported disclosures.

401. A Phase 1 Study of the Safety, Tolerability, and Pharmacokinetics of
the Beta-lactamase inhibitor RPX7009 Alone, Meropenem Alone, and both
in Combination (Carbavance) TID for 7 days in Healthy Adult Subjects
David Griffith1; Christopher Rubino, PharmD2; Jeff Loutit1; Elizabeth Morgan1;
DanWhite1; Michael Dudley1; 1The Medicines Company, San Diego, CA; 2Institute for
Clinical Pharmacodynamics, Latham, NY

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. RPX7009 is a novel cyclic boronic acid beta-lactamase inhibitor with
potent activity against serine carbapenemases (e.g., KPC). It is being developed in com-
bination with meropenem for the treatment of serious gram-negative infections. This
report describes the safety and pharmacokinetic data of the combination after 7 days of
TID dosing in humans.
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Methods. Eighty healthy subjects were enrolled into one of 5 cohorts in the single
ascending dose phase (250 mg, 1,000 mg, 1,500 mg and 2,000 mg RPX7009 in combi-
nation with 1 or 2 g of meropenem). Within each cohort subjects were administered
either RPX7009 or meropenem on day 1, then were crossed over to either RPX7009 or
meropenem on day 3, then were administered both RPX7009 and meropenem in com-
bination on day 7 followed by 7 days of TID dosing. All infusions were administered

over 3 hours. Intensive plasma and urine PK sampling was obtained after dosing and
assayed using validated HPLC/MS methods.
Results. Pharmacokinetic parameters, derived using non-compartmental meth-

ods, for each drug alone and in combination in the RPX7009/meropenem 1 g/1 g
and 2 g/ 2 g cohorts are shown.
No SAEs were observed. One subject who received meropenem 1 g/RPX7009 2 g

discontinued early due to an AE of thrombophlebitis. All AEs, except 2 were mild
or moderate in severity. Mild nausea was observed only in the subjects who received
meropenem 2 g, either alone or in combination.
Conclusion. RPX7009 alone and in combination with 1 or 2g meropenem was safe

and well tolerated at all doses tested, with no evidence that the safety profile of mer-
openem was changed by the addition of RPX7009. There was no accumulation of ei-
ther RPX7009 or meropenem observed after 7 days of TID dosing. There were no
effects of meropenem on the pharmacokinetics of RPX7009 or vice versa. RPX7009
in combination with meropenem is being advanced into patient studies.
Disclosures. D. Griffith, The Medicines Company: Employee, Salary C. Rubino,

ICPD: Research Contractor, Consulting fee J. Loutit, The Medicines Company: Employee,
Salary E. Morgan, The Medicines Company: Employee, Salary D. White, The Medicines
Company: Employee, Salary M. Dudley, The Medicines Company: Employee, Salary

402. Pharmacokinetics of Extended vs Intermittent Intravenous Infusion of
Meropenem in Critically Ill Patients Receiving Continuous Veno-Venous
Haemofiltration
Frédéric Frippiat, MD1; Laurence Seidel2; Raphael Denooz, PhD3; Pierre Damas, MD,
PhD, ICU4; Nathalie Layios, MD, ICU, CHU5; Michel Moutschen, MD, PhD6;
1Infectious Diseases and Internal Medicine, Centre Hospitalier Universitaire De Liège,
Liège, Belgium; 2Biostatistics, CHU Liège, Liège, Belgium; 3Toxicology, Centre
Hospitalier Universitaire, Liege, Belgium; 4Centre Hospitalier Universitaire De Liège,
Liege, Belgium; 5Sart Tilman, Liège, Belgium; 6Infectious Diseases and Internal
Medicine, Centre Hospitalier Universitaire, Liège, Belgium
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Background. In patients receiving continuous veno-venous haemofiltration
(CVVH), there is little agreement regarding the most appropriate dosing regimen of
meropenem, ranging from 500 mg every 12- 24h to 2,000 mg every 8h. Meropenem is
a time-dependent antibiotic and maintaining unbound drug concentrations above the
minimum inhibitory concentration (MIC) of pathogen for at least 40% of the dosing
interval is required for efficacy. Continuous (i.e., over 24 hours) or extended (EI, i.e.,
over a prolonged period of time of several hours during the dosing interval) infusions
have been proposed to optimize pharmacokinetic/pharmacodynamic (PK/PD) prop-
erties, expecting improved clinical outcomes and decreased mortality, but CVVH was
generally an exclusion criterion in these studies. The aim of this study was to compare
the PK/PD of meropenem during intermittent infusion (II over 0.5 hours) or EI (over
3 hours) in critically ill patients receiving CVVH.
Methods. Patients with severe nosocomial pneumonia and receiving CVVH,

were treated prospectively with meropenem 1g every 8 hours either over II (n = 7)
or over EI (n = 6). The ultrafiltration flow rate was adjusted to 30-35 ml/kg/hour. At
steady state, we calculated the proportion of patients in each group achieving an op-
timal T > MIC (≥ 40% or 100% of the dosing interval) for 1, 4 and 5 - fold an MIC of
2mg/L which is the European Committee on Antimicrobial Susceptibility Testing
(EUCAST) sensitivity breakpoint for Pseudomonas spp, Acinetobacter spp and
Enterobacteriaceae.
Results. Concentrations were:≥ 40% T≥ 2 mg/L in 100% of patients for 1 X and 4

X the MIC in both groups and 85.7% vs 100% (P = 0.34) for 5 X the MIC in II and EI,
respectively; and 100% T ≥ 2 mg/L for II and EI in 100% vs 100%, 42.9% vs 100%
(P = 0.026) and 28.6% vs 100% (P = 0.0083) for 1 X, 4 X and 5 X the MIC, respectively.
Conclusion. In patients with severe nosocomial pneumonia and receiving CVVH

with current ultrafiltration flow rates, the optimum regimen of meropenem was 1g in-
fused over 3h every 8h. In this setting, EI offered better PK/PD parameters than II,
particularly for a therapeutic goal of 100% T > 4 and 5 - fold an MIC of 2 mg/L.
Disclosures. All authors: No reported disclosures.

403. Ceftolozane/Tazobactam (C/T) Dose Optimization in Patients with
End Stage Renal Disease (ESRD) Requiring Hemodialysis (HD) Using
Population Pharmacokinetics ( pPK) and Monte Carlo Simulations (MCS)
Alan Xiao, PhD1; Gurudatt Chandorkar, PhD1; Gopal Krishna, PhD1;
Ellie Hershberger, PharmD2; 1Clinical Research, Cubist Pharmaceuticals, Lexington,
MA; 2Cubist Pharmaceuticals, Lexington, MA

Session: 45. PK/PD Studies
Thursday, October 9, 2014: 12:30 PM

Background. C/T is being developed for treatment of complicated urinary tract
infection and intra-abdominal infection. The objective of this study is to characterize
the pPK of C/T, determine the probability of target attainment (PTA) of various dosing
regimens and identify the optimal dose in subjects with ESRD on HD.
Methods. C/T plasma concentrations from 6 subjects with ESRD following a single

dose without HD and a second dose with HD were used to develop a pPK model (Phoe-
nix NLME). MCS was performed (SAS 9.3) to predict individual C/T concentrations in
5,000 subjects to assess the PTA for different dosing regimens and test a range of free-
drug time above MIC (ƒT >MIC) targets, including 24.8% for bacteriostasis, 32.2% for
bactericidal activity (1-log kill) as well as higher thresholds for bactericidal effects up to
60% ƒT >MIC. MCS used ceftolozane MIC determined with 4 mg/L tazobactam.
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Results. A 2-compartment disposition model plus a covariate effect of HD best
described the observed C/T plasma concentrations. The key parameter estimates for
the final pPK model were: for ceftolozane, clearance (CL) and volume of distribution
(Vc) for the central compartment of 0.34 L/hr and 6 L, respectively, with HD increas-
ing CL and Vc by 60- and 4.7-fold, respectively; for tazobactam, CL and Vc of 3.07 L/
hr and 11 L, respectively, with HD increasing CL and Vc by 6.6- and 1.5-fold, respec-
tively. PTA exceeded 90% for an MIC up to 8 µg/mL for ceftolozane across all the test-
ed scenarios. Out of all the tested scenarios, the 500 mg/250 mg C/T single loading dose
followed by 100 mg/50 mg every 8 hours maintenance dose via 1-hr infusion achieved a
>99% PTA against all targets up to an MIC of 8 mg/mL on day 1 (Figure 1) and >97%
PTA on all other days without HD. The PTA for bactericidal activity on post HD days
was 89% (Figure 2).
Conclusion. Plasma concentrations following C/T infusion in subjects with ESRD

on HD can be best described with a 2-compartment disposition model plus a covariate
effect of HD on both CL and Vc. In patients with ESRD on HD, a single loading dose
of 500 mg/250 mg C/T infused over 1 hour, followed by 100 mg/50 mg every 8 hours
infused over 1 hour, preferably at the earliest possible time following completion of
each dialysis, achieved a high PTA and was identified as the optimal dose.

Disclosures. A. Xiao, Cubist Pharmaceuticals: Employee, Salary G. Chandorkar,
Cubist Pharmaceuticals: Employee, SalaryG. Krishna, Cubist Pharmaceuticals: Employ-
ee and Shareholder, Salary E. Hershberger, Cubist Pharmaceuticals: Employee, Salary

404. Switching from Posaconazole (POSA) Suspension to Tablets in
Patients with Hematologic Malignancy Results in Increased Serum Levels
but no Hepatotoxicity
Dong Sik Jung, MD1; Frank Tverdek, PharmD2; Francisco Ponce3; Yunlu Zhu4;
Dimitrios Kontoyiannis5; 1Infectious Diseases, Dong-A University Hospital, Busan,
South Korea; Infectious Diseases, University of Texas M.D. Anderson Cancer Center,
Houston, TX; 2Clinical Pharmacy Programs, University of Texas MD Anderson
Cancer Center, Houston, TX; 3Pharmacy, University of Houston College of Pharmacy,
Houston, TX; 4Pharmacy, 4University of Texas College of Pharmacy, Austin, TX;
5University of Texas M.D. Anderson Cancer Center, Houston, TX
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Background. POSA suspension has been used effectively as prophylaxis and as
salvage treatment of invasive fungal infections despite concerns of poor bioavailability.
Recent studies suggest that the absorption of the new formulation of POSA tablet is
minimally affected by food and they attain higher-average concentrations than the sus-
pension in healthy subjects, and are well tolerated. As there are no published data in
patients who received sequential POSA suspension and tablets, we reviewed our early
experience in order to determine POSA serum level differences and to identify any as-
sociation between drug exposure and hepatotoxicity.
Methods. We identified patients with hematologic cancer who switched from

POSA suspension (400mg twice or 200mg 4 times a day) to tablet (300mg once
daily) and had serum level drawn (December 2013-January 2014) in our cancer center.
We calculated a median level for each patient when there was more than one level.
Hepatotoxicity was defined as CTCAE (Common Terminology Criteria for Adverse
Events, Version 4.0) grade 3 or higher. Electronic medical records were retrospectively
reviewed for basic demographic, clinical and laboratory data.
Results. We identified 12 such patients. Twenty-one POSA suspension serum

levels and 30 tablet levels were included. Target levels for prophylaxis (>700 ng/
ml) and treatment (>1,000 ng/ml) were reached in 29 of 30 levels (97%) and 25
of 30 (83%) in patients receiving POSA tablets immediately prior to the time the
level was drawn, but in only 12 of 21 (57%) and 5 of 21 (24%) in suspension (Fig-
ure 1A). Median POSA concentrations in the tablet group were higher (1910 ng/ml)
than those in the suspension (748 ng/ml) group, and was significantly increased in
patients who switched from suspension to tablet (P < 0.01) (Figure 1B). In 9 patients
who had baseline normal liver function, mild asymptomatic increases in liver en-
zymes (5 patients) were observed after 7 days of treatment and all returned to nor-
mal in three weeks without discontinuation. Elevated liver enzymes are unlikely to
be associated with drug exposure.

Conclusion. Switching from POSA suspension to tablets in patients with hemato-
logic cancer results in increased serum level but no clinically relevant hepatotoxicity.
Disclosures. D. Kontoyiannis, Pfizer, Astellas Pharma US, Gilead, and Merck and

Co., Inc. Research support, Research support

405. Risk of gentamicin vestibulotoxicity with different dosing regimens: a
retrospective cohort study
Jerome Leis, MD, MSc; David Pothier, MBChB, MSc; Wayne Gold, MD; John Rutka,
MD; University of Toronto, Toronto, ON, Canada

Session: 45. PK/PD Studies
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Background. Gentamicin is used for the treatment of resistant gram-negative bac-
terial infections. Studies comparing single-daily dosing (SDD) to multiple-daily dosing
(MDD) show similar efficacy and less nephrotoxicity. Less is known about the effects
of different dosing regimens on the development of ototoxicity. Among patients re-
ferred to our Multidisciplinary Neurotology Clinic (MNC), we compared the impact
of SDD vs MDD of gentamicin in patients without acute kidney injury (AKI) on the
development of vestibulotoxicity.
Methods. Data was collected for consecutive patients referred to our MNC be-

tween 1993 and 2012, including patient demographics, medical co-morbidities, con-
current medications, gentamicin dosing regimen, indications for use, cumulative
dose and duration of therapy-to-time of diagnosis of vestibulotoxicity, and presence
of AKI, determined by history or 1.5-fold elevation in serum creatinine.
Results. Forty-six patients were identified of whom 19 (43.1%) had no evidence of

AKI. Eighteen (94.7%) had imbalance, 10 (52.6%) had oscillopsia (visual blurring with
head movement), while only 1 (5.3%) and 2 (10.5%) complained of tinnitus and deaf-
ness, respectively. Vestibulotoxicity was confirmed through audiovestibular testing.
Twelve patients had received SDD and 5 patients had received MDD; 2 were excluded
from analysis because of incomplete dosing documentation. The median cumulative
dose resulting in vestibulotoxicity in SDD compared to MDD patients was 4.8g
(interquartile range (IQR) = 2.2-8.1g) vs 8.2g (IQR = 6.4-9.4g) (p = 0.009) and the
median duration of therapy-to-time of diagnosis of vestibulotoxicity was 15d
(IQR = 5-22d) vs 34.5d (IQR = 24.3-40.3d) (p = 0.03).
Conclusion. In patients referred to our MNC without AKI, gentamicin vestibulo-

toxicity occurred at a lower cumulative dose and with a shorter duration of therapy if
they had received SDD vs MDD. As vestibulotoxicity may result in permanent impair-
ment, including an inability to return to work, prospective safety evaluation for both
dosing regimens is warranted.

S156 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



Disclosures. All authors: No reported disclosures.

406. Pharmacokinetic modeling of linezolid dosing regimens for multidrug
resistant tuberculosis
Pennan Barry, MD, MPH1; Daniel Deck, PharmD2; Andras Farkas, PharmD3;
1Tuberculosis Control Branch, California Department of Public Health, Richmond,
CA; 2Department of Pharmaceutical Services, San Francisco General Hospital,
San Francisco, CA; 3Computer Simulation Studies, Optimum Dosing Strategies,
BLOOMINGDALE, NJ
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Thursday, October 9, 2014: 12:30 PM

Background. Linezolid (LNZ) is used to treat multidrug-resistant tuberculosis (TB)
but use is limited by hematologic and neurologic toxicity that may be decreased with
lower doses. We modeled pharmacokinetic (PK) parameters of four treatment regimens.
Methods. We used a two compartment model with nonlinear clearance to gener-

ate free LNZ concentration-time profiles for 2,000 virtual patients at steady state for
four oral regimens: 600mg daily, 300mg daily, 300mg twice daily (BID), and 600mg
3x/week (wk). Population PK parameters were derived from a mixed group of healthy
adults and septic patients. LNZ was modeled with 15 ± 7.1%mean protein binding. We
assessed for efficacy: % of dosing interval (%T) >2x minimum inhibitory concentration
(MIC), %T >1.2 mg/L (mutant prevention concentration, MPC), and for toxicity: % of
patients with trough levels >9.96 mg/L (associated with hematologic toxicity), %
T > 3.36 mg/L (associated with neurologic toxicity).
Results. Area under the curve was 85.8 mg*h/L for 300mg BID, 42.3 for 300mg

daily, 85.8 for 600mg daily, and 80.6 (0-24 hours), 3.0 (24-48 hours) for 600mg 3x/wk.

Table: Median and Interquartile Range (IQR) for %T with free LNZ concentration > 2xMIC

MIC

Regimen 0.06125 0.125 0.25 0.5 1 2 4 8

300 BID 100

(100-100)

100

(100-100)

100

(100-100)

100

(78-100)

82

(48-100)

38

(15-100)

0

(0-62)

0

(0-0)

600 daily 100

(93-100)

100

(79-100)

98

(65-100)

78

(51-100)

57

(37-100)

35

(21-100)

13

(03-51)

0

(0-02)

300 daily 100

(79-100)

98

(65-100)

77

(50-100)

56

(36-100)

35

(21-99)

13

(03-48)

0

(0-17)

0

(0-0)

600 3x/wk

(48hrs; Wed-Fri)

69

(46-100)

59

(39-100)

48

(33-100)

38

(25-91)

27

(18-66)

17

(10-40)

05

(1-16)

0

(0-0)

The percent of trough levels > 9.96 mg/L was 20.1% for 300mg BID,18.3% for
600mg daily, 13.8% for 300mg daily, and 11.5% for 600mg 3x/wk (48 hour trough).

Figure 1. Boxplot of % T with free LNZ concentration > MPC

Figure 2. Boxplot of % T with LNZ concentration >3.36 mg/L

Conclusion. Among the low-dose regimens, 300mg daily has similar PK parame-
ters for toxicity and higher parameters for efficacy as 600mg 3x/wk. The standard
600mg daily dose had lower efficacy parameters but improved toxicity parameters
compared with 300mg BID. PK and MIC data from patients treated for TB and clinical
trials are needed to determine lowest effective dose of LNZ for TB.
Disclosures. All authors: No reported disclosures.

407. Impact of methicillin-resistance on mortality, hospital stay and
medical cost in patients with Staphylococcus aureus bacteremia and
endocarditis: A meta-analysis
Eun-Jeong Joo, MD1; Jae-Hoon Ko, MD2; Young Eun Ha, MD3; So Yeon Park4;
Jungok Kim MD5; Cheol-in Kang, MD6; Doo Ryeon Chung, MD7; Jae-Hoon Song8;
Kyong Ran Peck MD3; 1Division of Infectious Diseases, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul, South Korea; 2Department of
Internal Medicine, Samsung Medical Center, Sungkyunkwan University School of
Medicine, Seoul, South Korea; 3Samsung Medical Center, Seoul, South Korea;
4Division of Infectious Diseases, Kangdong Sacred Heart Hospital, Seoul, South Korea;
5Division of Infectious Diseases, Sejong General Hospital, Seoul, South Korea;
6Division of infectious disease, Samsung medical center, Seoul, South Korea; 7Division
of Infectious Diseases, Samsung Medical Center, Sungkyunkwan University School of
Medicine, Seoul, South Korea; 8Division of Infectious Diseases, Samsung Medical
Center, Seoul, South Korea
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Background. Methicillin-resistant Staphylococcus aureus (MRSA) is highly prevalent
in hospitals, and recently had emerged in community. Recent published data have shown
an inconsistent association between methicillin-resistance and mortality in patients with
S. aureus bacteremia (SAB). To understand the changing epidemiology of MRSA and the
impact of methicillin-resistance on outcomes in adults with S. aureusbacteremia (SAB)
and endocarditis, we performed a meta-analysis for database published after 2,000.
Methods. We searched studies with SAB or endocarditis using electronic databas-

es such as Ovid-Medline, EMBASE-Medline, and Cochrane Library, as well as five
local databases for published studies during the period of January 2000 to September
2011. Two reviewers independently selected cohort studies, which compared in-hospi-
tal mortality or SAB-related mortality in adults with MRSA infection to those with
methicillin-susceptible S. aureus (MSSA).
Results. A total of 2,841 studies have been searched and of them, sixty-two with

17,563 adults were finally selected as eligible. A significant increase in overall mortality
associated with MRSA, compared to that with MSSA, was evident with odds ratio (OR)
of 1.95 (95% CI, 1.72-2.20, I2 = 43%; P < 0.01). In sixteen studies which reported SAB-
related mortality, OR was 2.04 (95% CI, 1 63-2.55). Methicillin-resistance in 13 endocar-
ditis studies increased the risk for mortality, with OR of 2.49 (95% CI, 1.41-4.42). The
average length of stay in MRSA group was 10 days longer than that in MSSA (95% CI,
3.36-16.70) Of six that have reported medical costs, two studies were integrated in the
analysis resulting in estimatedmedical costs to be $9,954.58 (95%CI, 8,951.99-10,957.17).
Conclusion. Methicillin-resistance is still associated with increased mortality, hos-

pital stay and medical cost, compared with susceptible one in SAB for published stud-
ies since the year of 2000.
Disclosures. All authors: No reported disclosures.

408. The Comparison of in-vitro Activity of Daptomycin with Vancomycin
and Teicoplanin against Methicillin-Resistant Staphylococcus aureus
Strains Isolated from Bloodstream Infections
Tuna Demirdal1; Mustafa Altindis2; Nese Demirturk3; 1Infectious Diseases and
Clinical Microbiology, Izmir Katip Celebi University, School of Medicine, Izmir,
Turkey; 2Medical Microbiology, Sakarya University, School of Medicine, Sakarya,
Turkey; 3Infectious Diseases and Clinical Microbiology, Afyon Kocatepe University,
School of Medicine, Afyonkarahisar, Turkey
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Background. Methicillin-Resistant Staphylococcus aureus (MRSA) is a major
problem in the healthcare setting. Bloodstream infections caused by MRSA is an im-
portant reason of mortality. Vancomycin and teicoplanin are used for many years in
the treatment of MRSA. In contrast, daptomycin is one of the novel options. In this
study, in-vitro activity of daptomycin was compared to vancomycin and teicoplanin
against MRSA strains isolated from blood cultures.
Methods. The identification of the MRSA isolates was based on conventional mi-

crobiological methods and an additional automated identification system (VITEK12,
bioMerieux, France). A total of 200 MRSA clinical isolates were included in the study.
Daptomycin, vancomycin, and teicoplanin susceptibility were investigated by E-test
(AB bioMerieux, Sweden). E-test was performed according to the instructions of the
manufacturer. Susceptibilities of the strains to daptomycin, vancomycin, and teicopla-
nin were performed using the E-test according to the recommendations of CLSI 2013/
EUCAST 2014 and the manufacturer.
Results. The MIC ranges were 0.25-1 µg/ml for daptomycin, 1.5-6 µg/ml for vanco-

mycin, and 2-16 µg/ml for teicoplanin. Daptomycin was found to exhibite a good activity.
Conclusion. According toMIC values, daptomycin seems 6 times more effective than

vancomycin and 8-16 times more effective than teicoplanin. With having the lowest MIC
values, daptomycinmay represent a therapeutic option for the infections caused byMRSA.
Disclosures. All authors: No reported disclosures.

409. Efficacy of Vancomycin against Biofilms of Neonatal Staphylococcus
epidermidis Bloodstream Isolates
Maria Simitsopoulou, PhD1; Daniela Kyrpitzi1; Virginia Ramos Martin2;
William Hope2; Emmanuel Roilides, MD, PhD3; 1Pediatrics, Aristotle University of
Thessaloniki, Thessaloniki, Greece; 2Molecular and Clinical Pharmacology, University
of Liverpool, Liverpool, United Kingdom; 33rd Pediatric Department, Aristotle
University of Thessaloniki, Thessaloniki, Greece
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Background. S. epidermidis causes nosocomial infections in neonates and critical-
ly ill patients, forming biofilms (BF) on surfaces of intravenous catheters. BF develop-
ment is a major virulence factor, and BF cells are generally more resistant to antibiotics
than their corresponding free-living forms. Our objectives were to a) assess the biofilm-
producing capacity of S. epidermidis bloodstream isolates from neonates and b) eval-
uate the activity of vancomycin (VAN) against S. epidermidis BF.
Methods. BF’s of 7 neonatal S. epidermidis isolates were produced using 96-well

microtiter plates. Following appropriate dilutions from overnight cultures grown in
TSB medium, 0.2ml of 10^6 bacteria/mL were used to inoculate microtiter wells.
After a 24h-incubation at 37oC, the plates were washed with phosphate-buffered saline
solution and stained with 1% safranin solution. BF formation was evaluated spectro-
photometrically by optical density (OD) measurement at 595nm. The BF producer
strain 35983 RP12 was used as control. BF-producing isolates were then incubated
with no antibiotic or with VAN at two-fold dilutions of 0.007-256mg/L for an addi-
tional 24h, and bacterial damage (BD) was assessed by XTT reduction assay. BF
MIC were determined as >50% BD compared to controls. All isolates were studied 4
times with 5 experimental replicates per condition. Differences were compared by
ANOVA with Bonferroni post-test.
Results. Two of seven S. epidermidisisolates were strong BF producers

(OD > 0.270; SP), whereas the remaining five produced BF of intermediate strength
(0.14 < OD < 0.270; IP). Median VAN BF MIC for IP isolates was 32mg/L, the same
as that of the control strain (p = ns). Maximum BD for those isolates was 65.6% at
64mg/L. VAN did not reach a BF MIC for SP isolates, as the maximum BD produced
was 45% at 128mg/L. Of note, VAN efficacy at higher concentrations tended to de-
crease (45%-41.1% for SP and 64-60% for IP at 128-256mg/L).
Funded by NeoVanc European Commission program.
Conclusion. Despite the variable BF production among neonatal S. epidermidis

isolates, high MICs were observed for VAN against mature BF of S. epidermidis.
Even at very high concentrations, VAN was not totally effective against BF, suggesting
difficulty in eradication of S. epidermidisBF.
Disclosures. All authors: No reported disclosures.

410. Tracking Linezolid Antimicrobial Activity and Resistance in North
America: Results from LEADER 2013 Program
Robert K. Flamm, PhD1; Jennifer M. Streit, BS1; James E. Ross, MBA1; Rodrigo
E. Mendes, PhD1; Ronald N. Jones, MD1; Patricia Hogan2; 1JMI Laboratories, North
Liberty, IA; 2Pfizer Inc., Collegeville, PA
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Thursday, October 9, 2014: 12:30 PM

Background. The LEADER Program has monitored the activity of linezolid (LZD)
and comparator agents in USAmedical centers since 2004. The percent of non-suscep-
tible (NS) Gram-positive (GP) monitored isolates has remained below 1% (range, 0.14-
0.45%; 0.17% in 2012).
Methods. In 2013, a total of 7,183 GP pathogens were sampled from 60 medical cen-

ters across the USA. Isolates were susceptibility (S) tested by CLSI reference broth micro-
dilution methods. LZD NS isolates were confirmed by repeated reference S testing, with
the LZD Etest (bioMerieux, Hazelwood, Missouri) and CLSI disk diffusion methods.
Results. A total of 3,035 S. aureus strains were submitted. Methicillin-resistant S. au-

reus (MRSA; 47.9%) varied from 35.1% (Middle Atlantic) to 58.7% (East South Central).
Resistance rates among MRSA for many antimicrobial agents were much higher than in
MSSA. Examples included the β-lactam agents, levofloxacin (MRSA, 64.2%, MSSA,
11.2%), clindamycin (26.7%, 5.3%), and erythromycin (87.8%, 31.9%). The LZD
MIC50/90 for S. aureus was 1/1 µg/ml (S, 99.9%). There were two LZD NS isolates
(MRSA from California and Michigan); both contained cfr and L3 mutations. The
MIC50 andmodal MIC for MRSA andMSSAwere the same. A total of 580 CoNS isolates
exhibited a LZD MIC50/90 at 0.5/1 µg/ml (S, 99.5%). The three LZD NS CoNS isolates
contained mutations at 23S rRNA and L3 and/or L4. LZD was active against Enterococci
with a MIC50/90 at 1/1 µg/ml and 99.4% S. All LZD NS enterococci had a G2476T mu-
tation and one also contained a cfr. S to LZD for 399 viridans group streptococci (VGS)
and 964 β-hemolytic streptococci was 99.7 and 100.0%, respectively. There was one S.
sanguinis isolate (LZD NS [MIC, 4 µg/ml]), which demonstrated a mutation at the
G2576 nucleotide of the 23S rRNA. LZD S for all organisms tested (7,183) was 99.83%
with only 12 isolates (6 Enterococci, 2 S. aureus,3 S. epidermidis, 1 VGS) testing NS.
Conclusion. LZD among USAmedical centers demonstrated excellent activity and

a sustained S rate of 99.83%. LZD MIC population distributions remain stable without
evidence of “MIC creep” among monitored species. These data show no evidence of
widespread dissemination of the cfr resistance determinant in LEADER Programmon-
itored USA medical centers.
Disclosures. R. K. Flamm, Pfizer Inc.: Grant Investigator, Research grant

J. M. Streit, Pfizer Inc.: Grant Investigator, Research grant J. E. Ross, Pfizer Inc.:
Grant Investigator, Research grant R. E. Mendes, Pfizer Inc.: Grant Investigator, Re-
search grant R. N. Jones, Pfizer Inc.: Grant Investigator, Research grant P. Hogan,
Pfizer Inc.: Employee, Salary

411. Epidemiology and Antimicrobial Susceptibility of Gram-Negative
Pathogens Causing Intra-Abdominal Infections in Pediatric Patients in the
U.S. – SMART 2010-2013
Sibylle Lob, MD, MPH; Robert Badal, BS; Aaron Johnson, BS; Meredith Hackel, PhD,
MPH; Samuel Bouchillon, MD; Dan Sahm, PhD; Daryl Hoban, PhD; International
Health Management Associates, Inc., Schaumburg, IL
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Thursday, October 9, 2014: 12:30 PM

Background. Community-associated (CA) and hospital-associated (HA) intra-ab-
dominal infections (IAI) are a major cause of morbidity and, if not properly treated,
mortality. The Study for Monitoring Antimicrobial Resistance Trends (SMART) has
tracked epidemiology and susceptibility of aerobic gram-negative pathogens (GNP)
causing IAI since 2002; this report summarizes the findings for pediatric patients in
the U.S. during 2010-2013.

Methods. 23 U.S. hospitals each collected up to 100 non-selected, consecutive
GNP per year, including 300 pediatric GNP in 2010-2013. Organisms were classified
as either CA or HA if isolated <48h or ≥48h from admission. Susceptibility and ESBL
phenotypes were determined using CLSI broth microdilution.
Results. The table shows the susceptibility of the top 4 species and of all GNP

combined (using appropriate CLSI breakpoints and assuming 0% susceptible for spe-
cies with no breakpoints for any given drug). Only selected agents are shown (one
agent per major drug class tested).
Analysis of extended-spectrum β-lactamase (ESBL) phenotypes showed 4%, 6%, and

4% of E. coli and 13%, 13%, and 0% of K. pneumoniae (albeit with small n’s) to be
ESBL-positive in all, HA, and CA IAI, respectively.
Conclusion. Although the top 4 species found in HA and CA IAI were identical,

the proportion of E. coli was significantly different: 41% in HA IAI vs 55% in CA IAI. P.
aeruginosa and E. cloacae tended to be more prevalent in HA IAI. Susceptibility was
frequently lower in HA than CA. Of the agents tested, AMK had the highest in vitro
activity vs all GNP. ETP showed excellent activity vs Enterobacteriaceae. Differences in
species prevalence and susceptibility between HA and CA pediatric IAI indicate a need
for different treatment options for these infections.
Disclosures. S. Lob, Merck: Independent Contractor, Consulting fee R. Badal,

Merck: Independent Contractor, Consulting fee A. Johnson, Merck: Independent
Contractor, Consulting fee M. Hackel, Merck: Independent Contractor, Consulting
fee S. Bouchillon, Merck: Independent Contractor, Consulting fee D. Sahm, Merck:
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Independent Contractor, Consulting fee D. Hoban, Merck: Independent Contractor,
Consulting fee

412. In vitro Activity of Key Antimicrobial Agents Against Bacterial
Isolates From Intra-abdominal (IAI) and Skin and Wound (SW) Infections:
Europe 2004-2013
Daryl Hoban, PhD1; Samuel Bouchillon, MD1; Robert Badal, BS1; Dan Sahm, PhD1;
Heidi Leister-Tebbe, BS2; 1International Health Management Associates, Inc.,
Schaumburg, IL; 2Pfizer Inc., Collegeville, PA
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Thursday, October 9, 2014: 12:30 PM

Background. IAI and SW infections present major challenges for hospitalized pa-
tients. Monitoring the resistance profiles expressed by the causative organisms is im-
portant. Therefore, data from the Tigecycline European Surveillance Trial (TEST)
program were analyzed for the resistance patterns observed throughout Europe.
Methods. Isolates were collected and tested locally by broth microdilution accord-

ing to appropriate CLSI guidelines. Results of this study were based on isolates tested
from 26 European countries from 2004 – 2013.
Results. See table.

Antimicrobial: Percent Susceptible: IAI/SWa

Organism (n): IAI/SW TIG AK AMP CFT LEV MER PT VAN

Acinetobacter spp

163/1546

na/na 66/70 na/na 28/35 50/58 53/70 45/55 na/na

Enterobacter spp

615/2478

96/96 98/98 2/4 53/65 84/89 96/98 68/78 na/na

E. coli 1122/1748 100/100 99/99 38/32 84/76 74/64 99/100 91/90 na/na

ESBL 128/311 100/100 94/96 na/na na/na 25/22 98/99 74/73 na/na

K. pneumoniae 485/

1156

97/96 96/95 2/3 75/67 79/73 95/93 78/76 na/na

ESBL 82/266 94/96 88/88 na/na 4/0 89/34 89/88 32/43 na/na

P. aeruginosa 367/2439 na/na 93/93 na/na na/na 70/67 65/76 76/75 na/na

S. marcescens 101/861 94/96 99/98 5/4 78/83 93/93 96/99 87/94 na/na

E. faecalis 366/1067 100/100 na/na 98/99 na/na 74/8 na/na na/na 98/99

E. faecium 381/356 100/100 na/na 21/17 na/na 17/17 na/na na/na 91/90

S. aureus, MSSA

100/3250

100/100 na/na na/na na/na 95/92 na/na na/na 100/100

S. aureus, MRSA

42/1302

100/100 na/na na/na na/na 12/16 na/na na/na 100/100

S. agalactiae 27/955 100/100 100/100 100/100 100/100 100/98 100/100 na/na 100/100

A na = breakpoints not defined or non-applicable, TIG (tigecycline; FDA breakpoints), AK (amikacin), AMP

(ampicillin), CFT (Ceftriaxone), MER (meropenem), LEV (levofloxacin) PT (piperacillin/tazobactam), VAN

(vancomycin)

Conclusion. Against Enterobacteriaceae, including ESBL-producers, TIG, AK and
MER were the most active agents; against gram-positive cocci TIG resistance was not
encountered. For Acinetobacter spp. all agents demonstrated poor activity; against P.
aeruginosa AK and PT were the most active agents. Given the propensity of the bac-
teria associated with IAI and SW infections, continued monitoring of antimicrobial
activity in Europe is warranted.
Disclosures. D. Hoban, Pfizer: Independent Contractor, Consulting fee

S. Bouchillon, Pfizer: Independent Contractor, Consulting fee R. Badal, Pfizer: Inde-
pendent Contractor, Consulting fee D. Sahm, Pfizer: Independent Contractor, Con-
sulting fee H. Leister-Tebbe, Pfizer: Employee, Salary

413. In Vitro Activity of Tigecycline against Commonly-Isolated Pathogens
of Skin and Skin Structure Infections in the United States – TEST 2011-
2013
Meredith Hackel, PhD, MPH1; Sibylle Lob, MD, MPH1; Samuel Bouchillon, MD1;
Dan Sahm, PhD1; Daryl Hoban, PhD1; Heidi Leister-Tebbe, BS2; 1International Health
Management Associates, Inc., Schaumburg, IL; 2Pfizer Inc., Collegeville, PA
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Background. Tigecycline has been approved for the treatment of complicated skin
and skin structure infections (SSTIs) in the United States (US) since 2005. Since intro-
duction, tigecycline has shown little development of resistance to common pathogens
of SSTIs, including methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-
resistant Enterococci (VRE) and extended-spectrum β-lactamase (ESBL) –producing
Enterobacteriaceae. The Tigecycline Evaluation Surveillance Trial (TEST) has been
monitoring the activity of tigecycline and comparators against multiple pathogens col-
lected worldwide since 2004. This study reports on the activity of tigecycline against
recent clinical isolates from SSTIs in the US.
Methods. A total of 4,229 clinical isolates from SSTI were collected and identified in

124 cumulative sites in the US in 2011-2013. MICs were determined as specified by CLSI
at each site using prepared broth microdilution panels and interpreted according to CLSI
guidelines. Susceptibility of tigecycline was interpreted using FDA breakpoints.
Results. The ESBL rates for Escherichia coli and Klebsiella pneumoniae were 6.2%

and 11.6%, respectively. 58.2% of S. aureus were methicillin-resistant. Summary MIC
data (µg/ml) and %S for tigecycline vs select isolates are shown in the table.

Organism N MIC 50 MIC 90 %S

Acinetobacter baumannii 271 0.25 2 na
Enterobacter spp. 545 0.5 1 96.2

continued.

Organism N MIC 50 MIC 90 %S

Enterococcus spp. 377 0.06 0.12 99.7
ALL VRE Isolates 61 0.06 0.12 100
Escherichia coli 369 0.12 0.25 99.7
E. coli, ESBL 23 0.12 0.5 100
Klebsiella pneumoniae 268 0.5 1 95.5
K. pneumoniae, ESBL 31 0.5 2 93.6
Pseudomonas aeruginosa 426 8 > 8 na
Serratia marcescens 228 1 2 96.9
S. aureus, MRSA 747 0.12 0.25 100
S. aureus, MSSA 537 0.12 0.12 100

na=No breakpoint available

Conclusion. Tigecycline exhibited excellent in vitro activity (93% susceptibility or
higher) against major SSTI pathogens from the United States, including resistant phe-
notypes. MIC90 values were 0.12 µg/ml and 0.25 µg/ml for VRE andMRSA, respective-
ly. While MIC90 values for ESBL-positive isolates were ≤2 µg/ml, the high rate of
ESBL-positive K. pneumoniae (11.6%) is cause for concern.
Disclosures. M. Hackel, Pfizer: Independent Contractor, Consulting fee S. Lob,

Pfizer: Independent Contractor, Consulting fee S. Bouchillon, Pfizer: Independent
Contractor, Consulting fee D. Sahm, Pfizer: Independent Contractor, Consulting fee
D. Hoban, Pfizer: Independent Contractor, Consulting fee H. Leister-Tebbe, Pfizer:
Employee, Salary

415. In Vitro Potency of Ceftolozane/Tazobactam against Pseudomonas
aeruginosa Displaying Multidrug Resistance
Christina Sutherland, BS; David Nicolau, PharmD; Center Anti-Infective R&D,
Hartford Hospital, Hartford, CT

Session: 46. Surveillance of Antimicrobial Resistance
Thursday, October 9, 2014: 12:30 PM

Background. Multidrug resistance (MDR) among pathogens, defined as resistance
to three or more antimicrobial classes, is an increasingly prevalent event in the man-
agement of the infected hospitalized patient. While Enterobacteriaceae with enzyme-
mediated resistance and Acinetobacter spp. may satisfy this criterion, P. aeruginosa
(PSA) is a nosocomial pathogen that has a history of intrinsic or developed resistance
to many commonly utilized agents. As such, this organism is frequently considered
among the most difficult-to-treat MDR pathogens.
Methods. Non duplicate, non urine PSA (n = 973) from 42 US hospitals collected

between June 2013 - March 2014 were phenotypically assessed against a variety of an-
timicrobials using standard CLSI broth microdilution methods. MDR organisms were
selected if they displayed resistance to 3 or more of the following classes as represented
by resistance to: ciprofloxacin (CIP, MIC ≥4 mg/L), imipenem (IMP, MIC ≥8 mg/L),
ceftazidime (CAZ, MIC ≥32 mg/L), piperacillin/tazobactam (TZP, MIC ≥128 mg/L),
and tobramycin (TOB, MIC ≥16 mg/L). For comparative purposes, the breakpoint of
8mg/L was used for ceftolozane/tazobactam (TOL/TAZ).
Results. 12% (n = 115) of PSAwere determined to beMDR. Rank order susceptibility

(MIC90, mg/L) was as follows: colistin 97% (1), TOL/TAZ 86% (32), TOB 51% (128), az-
treonam 19% (128), IMP 17% (32), meropenem 16% (32), CIP 13% (32), CAZ 11% (128),
cefepime 10% (128), and TZP 9% (512). While the MIC90 was 32 for TOL/TAZ, 30% of
these organisms had MICs ≤1 mg/L, 24% = 2 mg/L, 26% = 4 mg/L, and 6% = 8 mg/L
Conclusion. In this recent collection of PSA obtained from acute-care hospitals

across the US, 12% were MDR based on conventional therapeutic benchmarks.
While colistin displayed the highest susceptibility and lowest MIC90 value, concerns
related to its pharmacodynamic optimization and toxicity make alternative therapies
a necessity. TOL/TAZ appears to retain potency against a majority (86%) of these
MDR PSA where as other agents tested had %S of 9 -51%. Additional clinical data
are needed to delineate the potential effectiveness of TOL/TAZ in the setting of infec-
tion with MDR PSA.
Disclosures. D. Nicolau, Cubist: Consultant and Speaker’s Bureau, Consulting fee

and Research support

416. Comparing Bacteria Isolated from Patients with Spinal Cord Injury vs
All Patients
Charlesnika Evans, PhD MPH1; Swetha Ramanathan, MPH2; Stacey Spadoni3;
Rabeeya Sabzwari, MD4; Ursula C. Patel, PharmD, BCPS AQ-ID5; Kathi Krankoski3;
Katie J. Suda, PharmD6; 1Preventive Medicine and Center for Healthcare Studies,
Northwestern University Feinberg School of Medicine, Chicago, IL; Center of
Innovation for Complex Chronic Healthcare, Department of Veterans Affairs, Hines,
IL; 2Center for Innovation for Complex Chronic Healthcare and Spinal Cord Injury
Quality Enhancement Research Initiative, Hines VA Hospital, Department of Veterans
Affairs, Hines, IL; 3Pathology and Laboratory Medicine Service, Hines VA Hospital,
Department of Veterans Affairs, Hines, IL; 4Infectious Diseases, Hines VA Hospital,
Department of Veterans Affairs, Hines, IL; 5Pharmacy Service, Hines VA Hospital,
Department of Veterans Affairs, Hines, IL; 6VA Center for Innovation for Complex
Chronic Healthcare, Spinal Cord Injury Quality Enhancement Research Initiative, and
Pharmacy Service, Hines VA Hospital, Department of Veterans Affairs, Hines, IL
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Session: 46. Surveillance of Antimicrobial Resistance
Thursday, October 9, 2014: 12:30 PM

Background. Individuals with spinal cord injury or disorder (SCI/D) are at high
risk for infections and antimicrobial resistance compared to the general patient pop-
ulation due to factors such as frequent hospitalization, previous antibiotic use, and fre-
quent and chronic use of invasive devices. Increasing resistance of complex infections
can result in inadequate empiric prescribing. Thus, the purpose of this project was to
evaluate the prevalence and resistance patterns of bacteria isolated from SCI/D patients
as compared to a general patient population.
Methods. Microbiology laboratory reports fromOctober 1, 2012-September 30, 2013

for all cultures (inpatient and outpatient) obtained at a Midwestern Veterans Affairs fa-
cility were evaluated. Only the first isolate cultured from a single patient was included un-
less the susceptibility pattern changed. Antimicrobial susceptibility results of individual
isolates were compiled into a standardized SCI/D-specific antibiogram and compared
to a compiled facility-wide antibiogram using chi-square tests.
Results. A total of 1,716 cultures were evaluated; where 711 were from SCI/D. Fre-

quencies of pathogens isolated in SCI/D and facility-wide were similar; Escherichia coli
was most frequent, followed by Staphylococcus aureus, Enterococcus sp., Pseudomonas
aeruginosa, and Coagulase-Negative Staphylococcus (CoNS). The P. aeruginosa isolates
from SCI/D were less susceptible to ciprofloxacin (46.5% vs 58.4%, p = 0.01), merope-
nem (55.6% vs 69.3%, p = 0.03), and tobramycin (73.6% vs 81.3%, p = 0.04). In SCI/D, S.
aureus and CoNS isolates were less susceptible to oxacillin, (27.8% vs 50.3%, p < 0.0001
and 21.7% vs 40.3%, p = 0.01, respectively). About three-fourths of Klebsiella sp. ESBLs
and Proteus mirabilis ESBLs isolates were isolated from SCI/D patients.
Conclusion. Although the frequencies of pathogens isolated were similar, signifi-

cant differences in susceptibilities were identified for Staphylococcus sp. and P. aeru-
ginosa. In addition, the frequency of ESBLs in cultures obtained from patients with
SCI/D is worrisome. Differences in susceptibilities suggest that developing an SCI-
unit specific antibiogram may be useful in choosing appropriate empiric treatment.
Disclosures. All authors: No reported disclosures.

417. Comparison of ESBL rates and susceptibility of E. coli from IAI in the
USA, Canada, and Mexico 2009-2013
Robert Badal, BS; Sibylle Lob, MD, MPH; Meredith Hackel, PhD, MPH;
Samuel Bouchillon, MD; Aaron Johnson, BS; Daryl Hoban, PhD; Dan Sahm, PhD;
International Health Management Associates, Inc., Schaumburg, IL

Session: 46. Surveillance of Antimicrobial Resistance
Thursday, October 9, 2014: 12:30 PM

Background. Extended-spectrum β-lactamase (ESBL) producing E. coli are multi-
drug resistant and pose therapeutic challenges worldwide. This report from the Study
for Monitoring Antimicrobial Resistance Trends (SMART) compares ESBL rates and
susceptibility of E. coli from IAI from the USA, Canada, and Mexico in 2009-2013.
Methods. 44 laboratories (28 USA, 12 Canada, 4 Mexico) each collected up to 100

consecutive gram-negative organisms from IAI each year; 5,183 of 12,421 (42%) were
E. coli. Susceptibility was determined using CLSI broth microdilution methods and
breakpoints. Trends in ESBL rates were assessed with the Cochran-Armitage test.
Results. From 2009-2013, the proportion of ESBL+ E. coli showed significant in-

creasing trends in all three countries. Susceptibility of selected drugs in 2013 (values
≥90% are shaded) and ESBL rates from 2009-2013 are shown in the table.
Sensitivity analysis for the USA using only the 13 sites that submitted isolates in all 5

years confirmed the increasing ESBL rates (6, 6, 10, 6, and 14% in the years 2009-2013);
however, a similar analysis for Canada did not find a significant trend (in 5 of 12 sites)
in part due to a larger drop in 2013 than in the full analysis (9, 8, 11, 19, 10%). All 4
Mexican sites participated in all 5 years.
In 2013, only AMK, ETP and IPM showed %S >90% in all 3 countries against E. coli.

The much higher ESBL rate in Mexico corresponded to dramatically lower susceptibil-
ity rates than North America to most other drugs.
Despite having significantly lower ESBL+ E. coli rates than Mexico, the US and Can-

ada must take steps to contain further spread of these organisms, and Mexico itself
must continue efforts (such as restricting fluoroquinolone use) to address this situation
in which ESBL+ is the predominant phenotype among E. coli.

Conclusion. E. coli ESBL rates were much higher in Mexico, and although all 3
countries showed increasing trends in the full analysis, they appear to be leveling off
in Canada and Mexico.

Disclosures. R. Badal, Merck: Independent Contractor, Consulting fee S. Lob,
Merck: Independent Contractor, Consulting feeM. Hackel, Merck: Independent Con-
tractor, Consulting fee S. Bouchillon, Merck: Independent Contractor, Consulting fee
A. Johnson, Merck: Independent Contractor, Consulting fee D. Hoban, Merck: Inde-
pendent Contractor, Consulting fee D. Sahm, Merck: Independent Contractor, Con-
sulting fee

418. Antimicrobial Profile of Enterobacteriaceae from North America from
2013
Brian Johnson, BS1; Jack Johnson, MS, MBA1; Samuel Bouchillon, MD1; Daryl Hoban,
PhD1; Meredith Hackel, PhD, MPH1; Sibylle Lob, MD, MPH1; Douglas Biedenbach,
BS1; Heidi Leister-Tebbe, BS2; 1International Health Management Associates, Inc.,
Schaumburg, IL; 2Pfizer Inc., Collegeville, PA

Session: 46. Surveillance of Antimicrobial Resistance
Thursday, October 9, 2014: 12:30 PM

Background. Enterobacteriaceae play an important role in the pathogenesis of
hospital infections worldwide. The Tigecycline Evaluation Surveillance Trial (TEST)
examines the susceptibility of pathogens isolated from multiple infectious processes
from patients in geographically diverse populations. With the increase of antimicrobial
resistance, continued surveillance and susceptibility testing of pathogens isolated from
patients in North America is essential. The purpose of this report is to examine the
susceptibility of selected Enterobacteriaceae species isolated from patients in the Unit-
ed States and Canada from 2013.
Methods. 4,010* clinically significant Enterobacteriaceae sp. were obtained

from patients with a wide spectrum of infections in patients in the United
States and Canada. MICs were determined from 30 sites in 2013 using supplied
broth microdilution panels. Susceptibility was interpreted according to CLSI
guidelines.
Results. The % susceptible for those 4,010 gram-negative bacilli against tigecycline

and comparative antimicrobial agents is shown in the following table:

Drug % Susceptible
Organism (N) AK AC CPM CFT LEVO MER PT TIG

E. aerogenes
(272)

99.3 3.7 98.9 77.6 97.4 98.5 86.0 97.4

E. asburiae (102) 100 5.9 100 80.4 97.1 100 91.2 100
E. cloacae (688) 99.9 4.7 95.6 70.4 93.9 98.6 82.1 94.9
E. coli (1232) 99.8 75.1 91.8 86.7 69.6 98.7 96.1 99.7
K. oxytoca (259) 100 87.6 98.1 90.0 95.0 99.2 91.1 98.8
K. pneumoniae
(957)

98.6 85.6 90.9 84.1 86.7 95.2 89.7 95.0

S. marcescens
(462)

100 1.5 98.7 85.7 91.6 98.1 96.5 96.3

AK=Amikacin, AC=Amoxicillin-Clavulanate, CPM=Cefepime, CFT=Ceftriaxone,
LEVO=Levofloxacin, MER=Meropenem PT=Piperacillin-Tazobactam, TIG=
Tigecycline

*n’s ≤ 15 are not reported

Conclusion. In vitro tigecycline, meropenem and amikacin continue to be the
most active antimicrobials against all Enterobacteriaceae. In the US and Canada
the existence of levofloxacin resistant E. coli continues to be an issue. Additional
monitoring of antimicrobial resistance in hospital pathogens in North America is
warranted.
Disclosures. B. Johnson, Pfizer: Independent Contractor, Consulting fee

J. Johnson, Pfizer: Independent Contractor, Consulting fee S. Bouchillon, Pfizer: In-
dependent Contractor, Consulting fee D. Hoban, Pfizer: Independent Contractor,
Consulting fee M. Hackel, Pfizer: Independent Contractor, Consulting fee S. Lob,
Pfizer: Independent Contractor, Consulting fee D. Biedenbach, Pfizer: Independent
Contractor, Consulting fee H. Leister-Tebbe, Pfizer: Employee, Salary

419. Susceptibility trends for P. aeruginosa and A. baumannii from IAI in
the USA: SMART 2009-2013
Sibylle Lob, MD, MPH; Robert Badal, BS; Samuel Bouchillon, MD; Meredith Hackel,
PhD, MPH; Aaron Johnson, BS; Dan Sahm, PhD; Daryl Hoban, PhD; International
Health Management Associates, Inc., Schaumburg, IL

Session: 46. Surveillance of Antimicrobial Resistance
Thursday, October 9, 2014: 12:30 PM

Background. Because of their resistance to many antimicrobials, Pseudomonas
aeruginosa and Acinetobacter baumannii remain pathogens of interest in intra-
abdominal infections (IAI), representing approximately 10% and 3%, respectively,
of aerobic gram-negative pathogens in IAI globally. This report from the Study
for Monitoring Antimicrobial Resistance Trends (SMART) evaluates the
susceptibility of P. aeruginosa and A. baumannii from IAI in the USA between
2009 and 2013.
Methods. 27 US laboratories each collected up to 100 consecutive aerobic or fac-

ultative gram-negative isolates from IAI each year. Susceptibility was determined using
the CLSI broth microdilution method and breakpoints. Linear trends in susceptibility
were assessed with the Cochran-Armitage test.
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Results. Susceptibility trends and prevalence of 967 P. aeruginosa and 199 A. bau-
mannii isolates are shown in the figures. N and % of all gram-negative pathogens are
listed in the legend.
A sensitivity analysis was conducted for P. aeruginosa susceptibility using only the

12 sites that submitted isolates in all 5 years. The significant increasing trends for cef-
tazidime and piperacillin-tazobactam were confirmed, the trend for cefepime ap-
proached significance (p = 0.08), and an additional significant increasing trend was
found for levofloxacin (p = 0.03).
Conclusion. P. aeruginosa’s prevalence was stable at around 12% of gram-negative

pathogens isolated from IAI in the USA from 2009 to 2013. Its susceptibility to cefe-
pime, ceftazidime and piperacillin-tazobactam showed statistically significant change
(p < 0.05), with these drugs demonstrating increasing susceptibility. A. baumannii’s
prevalence was lower and decreased significantly over the 5 years, but its susceptibility
remained stable for all tested drugs between 2009 and 2013. Resistance does not appear
to be increasing in these difficult-to-treat IAI pathogens.

Disclosures. S. Lob, Merck: Independent Contractor, Consulting fee R. Badal,
Merck: Independent Contractor, Consulting fee S. Bouchillon, Merck: Independent
Contractor, Consulting fee M. Hackel, Merck: Independent Contractor, Consulting
fee A. Johnson, Merck: Independent Contractor, Consulting fee D. Sahm, Merck:

Independent Contractor, Consulting fee D. Hoban, Merck: Independent Contractor,
Consulting fee

420. Susceptibility of Enterobacteriaceae in European and North American
Long-term Care Facilities, 2011-2013
Sibylle Lob, MD, MPH1; Brian Johnson, BS1; Robert Badal, BS1; Meredith Hackel, PhD,
MPH1; Samuel Bouchillon, MD1; Heidi Leister-Tebbe, BS2; 1International Health
Management Associates, Inc., Schaumburg, IL; 2Pfizer Inc., Collegeville, PA

Session: 46. Surveillance of Antimicrobial Resistance
Thursday, October 9, 2014: 12:30 PM

Background. Pathogens in some long-term care (LTC) facilities have been report-
ed to have high antimicrobial resistance with a large proportion of multi-drug resistant
(MDR) strains. Using data from the Tigecycline Evaluation and Surveillance Trial
(TEST), Enterobacteriaceae from LTC settings were compared to other inpatient and
outpatient settings in Europe and North America.
Methods. 512 Enterobacteriaceae isolates from various specimen sources were col-

lected from LTC facilities, and 27,569 Enterobacteriaceae from inpatient and outpatient
settings in 15 countries in Europe and North America from 2011 to 2013. MICs were
determined at each site using CLSI broth microdilution method and interpreted ac-
cording to CLSI/FDA guidelines. Isolates were categorized as MDR if resistant to ≥3
drug classes.
Results. MIC90 (mcg/ml),% susceptible (%S), and%MDR among Enterobacteriaceae

from each setting are shown in the table. %S values≥ 90% are shaded.
Of the species with n >10, Enterobacter cloacae had the highest proportion of MDR

strains in LTC and inpatient settings (41.4% and 39.8%, respectively), whereas Citro-
bacter freundii had the highest for outpatients (34.7%)

Conclusion. A significantly higher proportion of Enterobacteriaceae were MDR in
LTC settings than in inpatients and outpatients. All study drugs showed lower suscept-
ibility in LTC isolates than in the other two settings. Amikacin, meropenem, and tige-
cycline were the only drugs studied that showed only minor differences in %S between
the three settings. These three agents also demonstrated the highest in vitro activity
against Enterobacteriaceae, with susceptibility >90% in all three settings. Empiric ther-
apy decisions should take into account the high proportion of MDR isolates in LTC
settings.
Disclosures. S. Lob, Pfizer: Independent Contractor, Consulting fee B. Johnson,

Pfizer: Independent Contractor, Consulting fee R. Badal, Pfizer: Independent Contrac-
tor, Consulting fee M. Hackel, Pfizer: Independent Contractor, Consulting fee
S. Bouchillon, Pfizer: Independent Contractor, Consulting fee H. Leister-Tebbe,
Pfizer: Employee, Salary

421. Activity of Tigecycline and Comparators Against Lower Respiratory
Tract (LRT) Isolates of Enterobacteriaceae from North America and
Europe: 2009-2013
Daryl Hoban, PhD1; Samuel Bouchillon, MD1; Meredith Hackel, PhD, MPH1;
Brian Johnson, BS1; Robert Badal, BS1; Jack Johnson, MS, MBA1; Stephen Hawser,
PhD2; Heidi Leister-Tebbe, BS3; 1International Health Management Associates, Inc.,
Schaumburg, IL; 2IHMA Europe Sàrl, Epalinges, Switzerland; 3Pfizer Inc., Collegeville,
PA

Session: 46. Surveillance of Antimicrobial Resistance
Thursday, October 9, 2014: 12:30 PM

Background. Enterobacteriaceae play a significant role in LRT infections in at risk
patients, especially in the healthcare associated environment. Treatment options are
increasingly limited due to increased resistance to cephalosporins and other antimicro-
bials, thus warranting careful monitoring of resistance trends. The purpose of this
study was to determine the in vitro activity of Tigecycline and other key antibiotics
against LRT isolates of Enterobacteriaceae obtained from patients in North American
and European hospitals.
Methods. From 2009-2013 8,361 Enterobacteriaceae from LRT specimens

were obtained from geographically distributed sites as part of the multi-year Tigecy-
cline Evaluation Surveillance Trial (TEST). MICs were determined by the local

Poster Abstracts • OFID 2014:1 (Suppl 1) • S161

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



laboratory using supplied microdilution panels and interpreted according to CLSI
guidelines.
Results.

Percent Susceptible

2009 2010 2011 2012 2013

NAa EUa NA EU NA EU NA EU NA EU

Drug n = 440 601 576 1472 537 1100 943 1683 390 619

Amikacin 98.0 97.5 97.9 97.4 98.3 95.8 98.3 98.5 98.7 99.0

Cefepime 92.7 91.4 93.6 90.0 92.0 86.9 93.4 88.5 90.8 90.6

Ceftriaxone 73.9 72.1 72.1 67.7 75.6 69.7 80.3 71.0 78.2 71.1

Levofloxacin 83.4 84.2 86.6 82.1 84.4 81.4 87.6 83.6 85.4 83.4

Meropenem 96.4 97.2 96.2 98.7 97.8 96.5 97.3 97.0 96.2 97.7

Pip-Tazob 83.4 80.4 85.2 78.9 83.6 79.3 86.2 83.1 88.2 85.0

Tigecycline 98.0 94.7 96.4 96.4 96.8 97.7 96.3 97.0 96.2 97.0

aNA: North America, EU: Europe; Pip-Tazo = piperacillin/tazobactam

Conclusion. Tigecycline, amikacin and meropenem consistently demonstrated
the highest % susceptibility (> 95%) against LRT isolates of Enterobacteriaceae
regardless of study year or geographic region. Ceftriaxone was less active against
European isolates than against North American isolates overall irrespective of study
year possibly due to extended-spectrum β-lactamase prevalence in Europe vs North
America. Levofloxacin susceptibility was stable in the mid-80% range over all years.
Tigecycline is not indicated for lower respiratory tract infections caused by
Enterobacteriaceae.
Disclosures. D. Hoban, Pfizer: Independent Contractor, Consulting fee

S. Bouchillon, Pfizer: Independent Contractor, Consulting fee M. Hackel, Pfizer: In-
dependent Contractor, Consulting fee B. Johnson, Pfizer: Independent Contractor,
Consulting fee R. Badal, Pfizer: Independent Contractor, Consulting fee J. Johnson,
Pfizer: Independent Contractor, Consulting fee S. Hawser, Pfizer: Independent Con-
tractor, Consulting fee H. Leister-Tebbe, Pfizer: Employee, Salary

422. Antimicrobial Susceptibility Profiles of Key Blood and Respiratory
Bacterial Isolates from Africa and the Middle East
Martha Renteria, MD1; Dan Sahm, PhD1; Heidi Leister-Tebbe, BS2; 1International
Health Management Associates, Inc., Schaumburg, IL; 2Pfizer Inc., Collegeville, PA

Session: 46. Surveillance of Antimicrobial Resistance
Thursday, October 9, 2014: 12:30 PM

Background. Enterobacteriaceae, P. aeruginosa and A. baumannii can cause seri-
ous infections, particularly among hospitalized patients. Each of these
organism groups have a propensity to exhibit resistance to many of the drugs used
to manage the infections that they cause. Therefore, careful monitoring of the resis-
tance patterns they exhibit is warranted. In this study Tigecycline Evaluation Surveil-
lance Trial (TEST) program data were used to evaluate the in vitro activity of several
key drugs against blood and respiratory isolates from Africa and the Middle East
(AFME).
Methods. A total of 1,591 isolates collected from AFME (Egypt, Morocco,

Mauritius, Namibia, South Africa, Tunisia, Israel, Jordan, Lebanon,
Oman, Saudi Arabia; 2011-2013) were identified and tested locally by broth microdilu-
tion according to CLSI guidelines. All data were collected centrally at IHMA for analysis.
Results. The activities of the various drugs according to specimen source and or-

ganism group are provided in the table.

Enterobacteriaeae(2475) P. aeruginosa (528) A. baumannii (398)

Blood (596) Resp. (386) Blood (82) Resp. (162) Blood (92) Resp.(139)

Drug %S MIC90 %S MIC90 %S MIC90 %S MIC90 %S MIC90 %S MIC90

Amikacin 95.6 8 95.1 8 95.1 16 86 32 27.2 > 64 30.9 > 64

Ceftazidime 49.8 > 16 58.0 > 16 64.6 32 71.0 > 16 13.0 32 6.5 > 32

Levofloxacin 73.0 > 8 79 > 8 79.3 > 8 66.7 > 8 18.5 > 8 10.8 > 8

Meropenem 95 0.5 94.8 0.5 81.7 8 69.1 16 14.1 > 16 10.1 > 16

Pip-tazo 80.0 128 81.4 128 73.2 > 128 75.3 64 8.7 > 128 6.5 > 128

Tigecycline 96.8 2 95.3 2 naa na na na na na na na

ana: not applicable

Conclusion. Based on percent susceptibility and MIC90’s amikacin, meropenem,
and tigecycline were the most active agents against Enterobacteriaceae, regardless of
specimen source. For P. aeruginosa amikacin was the most active with all others hav-
ing percent susceptibilities near or below 80%. None of the agents had effective activity
against A. baummannii.. These variations in antimicrobial susceptibilities underscore
the need for continued monitoring of resistance trends among these clinical important
organism groups encountered in AFME
Disclosures. M. Renteria, Pfizer: Independent Contractor, Consulting fee

D. Sahm, Pfizer: Independent Contractor, Consulting fee H. Leister-Tebbe, Pfizer:
Employee, Salary

423. Comparison of pediatric community-acquired, healthcare-associated,
and hospital-acquired infections caused by extended-spectrum
cephalosporin-resistant Enterobacteriaceae
Amanda Adler1; Xuan Qin, PhD2; Scott Weissman, MD3; Matthew Kronman, MD4;
Jessica Berry, BS2; Jaipreet Rayar, MS1; Jeffrey Myers, BS1; Danielle Zerr, MD, MPH5;
1Seattle Children’s Research Institute, Seattle, WA; 2Department of Laboratory
Medicine, University of Washington, Seattle, WA; 3Seattle Childrens Research
Institute, Seattle, WA; 4Seattle Children’s, Seattle, WA; 5Department of Pediatrics,
University of Washington, Seattle, WA
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Background. We compared the clinical, microbiological and molecular character-
istics of community-acquired (CA), healthcare-associated (HCA) and hospital-ac-
quired (HA) extended spectrum cephalosporin-resistant (ESC-R) Enterobacteriaceae
infections identified at a free-standing pediatric hospital.
Methods. ESC-R isolates recovered from urine or other normally sterile site during

routine clinical care were prospectively collected from September 2009-September 2013.
Targeted organisms were E. coli or K. pneumoniae not susceptible to 3rd generation ceph-
alosporins, cefepime or carbapenems. Medical record review was performed on infected
patients. Infections were categorized as CA (outpatient or < 48 hours after admission from
a previously healthy patient without hospitalization in last year), HCA (outpatient or < 48
hours after admission from a patient with chronic conditions or hospitalization in the last
year), or HA (>48 hours after admission with no symptoms of infection on admission).
ESC-R isolates underwent phenotypic and molecular characterization.
Results. During the study period, 116 ESC-R infections were identified (CA 31%,

HCA 56%, HA 13%). HA infections were more likely than CA or HCA infections to
involve the blood or peritoneal fluid (40% vs 5%, p =0.001). Among the ESC-R resistance
phenotypes, 79 (68%) were ESBL, 34 (29%) were AmpC, and 3 (3%) were carbapenem
resistant. Resistance phenotype did not differ between infection categories. Susceptibil-
ities to non-beta-lactam agents were similar between infection categories, except that CA
infections were more likely than HCA or HA infections to be susceptible to trimetho-
prim-sulfamethoxazole (p = 0.007) E. coli was the predominant species in all infection
categories but there was a higher proportion of K. pneumoniae in HCA and HA infec-
tions than in CA infections (35% vs 3%, p = 0.04). Among ESC-R E. coli, ST131-associ-
ated sequence types were more common in CA infections than in HCA and HA
infections (40% vs 24%) but this difference was not statistically significant (p = 0.09).
Conclusion. CA ESC-R infections accounted for nearly one-third of ESC-R infec-

tions identified in our hospital. CA infections were more likely than HCA or HA in-
fections to involve the urinary tract and be caused by E. coli.
Disclosures. D. Zerr, Sage Products: Investigator, Research support; Chimerix,

Inc.: Investigator, Research support

424. Characterization and Profiling of Multi-Drug Resistant (MDR)
Enterobacteriaceae From Latin America
Martha Renteria, MD1; Dan Sahm, PhD1; Samuel Bouchillon, MD1; Heidi Leister-
Tebbe, BS2; 1International Health Management Associates, Inc., Schaumburg, IL;
2Pfizer Inc., Collegeville, PA
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Background. Enterobacteriaceae species are important pathogens responsible for a
wide variety of serious infections. The tendency of these organisms to develop or ac-
quire resistance to key antimicrobials can lead to MDR strains for which the therapeu-
tic choices are limited. Therefore, tracking and profiling MDR strains is an important
aspect of any surveillance initiative. In this study data from The Tigecycline Evaluation
Surveillance Trial (TEST) program were analyzed to evaluate the profiles and charac-
teristics of MDR populations from Latin America.
Methods. Between 2008 and 2013 8,907 isolates of Enterobacteriaceae from Ar-

gentina, Brazil, Chile, Colombia, El Salvador, Guatemala, Honduras, Mexico, Panama,
and Venezuela were locally collected, identified, and susceptibility tested (broth micro-
dilution) according to CLSI guidelines. The data were centralized at IHMA for analysis
of the MDR populations. MDR was defined as resistance to drugs from three or more
different antimicrobial classes.
Results. Of the 8,907 Enterobacteriaceae isolates 4,077 (45.8%) had a MDR phe-

notype; of those MDR 77.7% were from inpatients, 21.8% were blood isolates, 18.2%
were from urinary tract specimens, 16.4% were from respiratory tract specimens, 7%
were from intra-abdominal infections and 8.7% were from wounds. By species, 33.3 %
of MDR were E. coli, 28.9% were K. pneumoniae, 21% were E. cloacae, and 9.1% were S.
marcescens. The individual antimicrobial profiles for all Enterobacteriaceae and the
MDR population were as follows:

All Enterobacteriaceae (8907) MDR (4077)

Drug %S MIC50 MIC90 %S MIC50 MIC90

Amikacin 89.95 2 32 79.22 4 64

Cefepime 77.09 ≤ 0.5 > 32 52.86 8 > 32

Ceftazidime 0 ≤ 8 > 32 0 16 > 32

Levofloxacin 64.12 0.25 > 8 33.87 8 > 8
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continued.

All Enterobacteriaceae (8907) MDR (4077)

Drug %S MIC50 MIC90 %S MIC50 MIC90

Meropenem 95 ≤ 0.06 0.5 89.38 ≤ 0.06 2

Pip-tazo 74.59 4 > 128 48.71 32 > 128

Tigecyclinea 96.68 0.5 2 93.3 0.5 2

aFDA breakpoints used for tigecycline

Conclusion. The MDR rate among Enterobacteriaceae is very high in Latin Amer-
ica, especially among inpatient isolates. The MDR phenotype was also prevalent
among isolates from the key infection sites. Meropenem and tigecycline were the
most active drugs against the MDR population. The critical importance of this pheno-
type warrants careful and ongoing surveillance.
Disclosures. M. Renteria, Pfizer: Independent Contractor, Consulting

fee D. Sahm, Pfizer: Independent Contractor, Consulting fee S. Bouchillon,
Pfizer: Independent Contractor, Consulting fee H. Leister-Tebbe, Pfizer: Employee,
Salary

426. Association between pre-transplant Staphylococcus aureus
colonisation and post-transplant S. aureus infection among cystic fibrosis
lung transplant recipients
Jessica St-Pierre, MD1; Charles Poirier, MD2; Jean Chalaoui, MD3; Pasquale Ferraro,
MD4; Valérie Martel-Laferrière, MD1; Gavin Koh, MD5; Me-Linh Luong, MD1;
1Microbiology, University of Montreal Health Center, Montreal, QC, Canada;
2Respirology, University of Montreal Health Center, Montreal, QC, Canada;
3Radiology, University of Montreal Health Center, Montreal, QC, Canada; 4Thoracic
Surgery, University of Montreal Health Center, Montreal, QC, Canada; 5Infectious
Diseases, University of Warwick, Birmingham, United Kingdom
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Background. Cystic fibrosis (CF) patients are frequently colonized with Staphylo-
coccus aureus. However the impact of S. aureus colonization on post-transplant out-
come among CF patients undergoing lung transplantation is unknown.
Methods. We conducted a 5-year retrospective cohort study of all CF patients un-

dergoing lung transplantation to determine the impact of pre-transplant S. aureus in-
fection on the incidence of S. aureus infection after transplantation. All patients were
followed up to one year after transplantation.
Results. In total, 74 patients with CF underwent lung transplantation at our center.

Thirty-seven patients (50%) were colonized with S. aureus prior to transplantation, 26
(35%) with MSSA, 6 (8%) with MRSA and 5 (7%) with both MSSA and MRSA. Nine-
teen (26%) patients had post-transplant S. aureus respiratory infections, 10 (14%) of
which were pneumonia, 6 (8%) bronchitis and 3 (4%) received therapy without meet-
ing the CDC criteria for respiratory tract infection. In a univariable analysis, pre-trans-
plant S. aureus colonization was associated with an increased risk for post-transplant S.
aureus infection (OR 4.46, 95%CI1.30–15.41; p = 0.01). However, there was no diffe-
rence in length of ICU or hospital stay. In a multivariable model controlling for
age > 30, gender, pre-transplant Pseudomonas colonization, pre-transplant S. aureus
colonization remained independently associated with an increased risk for post-trans-
plant S. aureus infection (OR 4.4770, 1.34-16.54; p = 0.01). There was no evidence for a
difference in mortality between patients with (2; 5.4%) and those without pre-trans-
plant S. aureus colonization (3; 8.1%) (p = 0.64).
Conclusion. Our study suggests that pre-transplant S. aureus infection among CF

patients undergoing lung transplant increases the risk of post-transplant S. aureus in-
fection but does not negatively impact on post transplant one year survival.
Disclosures. All authors: No reported disclosures.

427. Low Rates of Vaccination in Listed Kidney Transplant Candidates
Ankit Parikh, MD1; Alden Doyle, MD2; Karthik Ranganna, MD2; Gregory Malat,
PharmD3; Stephen Guy, MD, FACS3; Dong Heun Lee, MD1; 1Division of
Infectious Diseases and HIV Medicine, Drexel University College of Medicine,
Philadelphia, PA; 2Division of Nephrology, Drexel University College of
Medicine, Philadelphia, PA; 3Department of Surgery, Drexel University College of
Medicine, Philadelphia, PA
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Background. Vaccine preventable infection is associated with high morbidity and
mortality in solid organ transplant (SOT) recipients. Vaccination is most effective if it
is given pre-transplant, prior to the initiation of chronic immunosuppression. Despite
these strong recommendations, there is limited data about pre-transplant vaccination
status among listed transplant candidates. We examined vaccination status of patients
in our renal transplant program to identify the gaps and to use this information for
future protocol to improve the vaccination rates.
Methods. We performed chart review of consecutive patients who were listed as a

potential kidney transplant candidate (status 7 or inactive) at Hahnemann University
Hospital to evaluate whether or not they had received appropriate vaccinations for

pneumococcus, influenza, and tetanus. Hepatitis B was evaluated by the presence or
absence of suitable titers of antibodies against hepatitis B virus.
Results. One-hundred two patients were evaluated. Median age of cohort was 52

year-old, 66.7% were receiving dialysis at the time of evaluation. Immunization rates
were low with 30.4% having received pneumococcal vaccine, 43% received influenza
vaccine, and 9.8% received tetanus vaccine. Patients who received other vaccines
i.e., influenza (63.6% vs 5.2%, p < 0.01) and tetanus (25.8% vs 2.8%, p < 0.01) were
more likely to receive pneumococcal vaccine. Immunity against hepatitis B virus was
found in 41.6% of listed patients and was more likely if the patients were receiving
dialysis (70% vs 32.3%, p < 0.01).
Conclusion. In a sequential cohort of patients listed for kidney transplantation,

we found that the overall immunization rate of commonly vaccine preventable
infection was low. This suggests that, there remains a significant gap between
recommendations and actual vaccination rates for this high risk population. To over-
come these challenges, we suggest: (1) augmenting current education for both trans-
plant professionals and listed patients, (2) develop quality matrix for appropriate
vaccination, (3) simplify vaccination delivery (4) work on resolving financial barriers
and (5) to consider infectious disease consultation in early pre-transplant evaluation
process.
Disclosures. All authors: No reported disclosures.

429. Diagnosis and Treatment of Respiratory Syncytial Virus
in Immunocompromised Hosts in Large Midwestern Transplant
Centers
Omer Beaird III, MD1; Alison Freifeld, MD2; Michael Ison, MD3; Steven Lawrence,
MD, MSc4; Nicole Theodoropoulos, MD5; Nina Clark, MD6; Raymund R. Razonable,
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Michigan, Ann Arbor, MI; 2Internal Medicine, University of Nebraska Medical
Center, Omaha, NE; 3Northwestern University, Chicago, IL; 4Washington
University, St. Louis, MO; 5Ohio State University, Columbus, OH; 6Loyola
University Medical Center, Maywood, IL; 7Division of Infectious Diseases,
Department of Medicine, Mayo Clinic, Rochester, MN; 8Infectious Diseases, Henry
Ford Health System, Detroit, MI; 9University of Iowa Hospitals and Clinics, Iowa
City, IA; 10Infectious Disease, University of Wisconsin, Madison, WI; 111University
of Minnesota, Minneapolis, MN; 12Infectious Diseases, University of Kansas
Medical Center, Kansas City, KS; 13University of Michigan Medical School, Ann
Arbor, MI
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Background. Respiratory syncytial virus (RSV) infection results in significant
morbidity and mortality in immunocompromised patients. As the optimal manage-
ment strategy is unknown, practice varies widely between centers. We sought to assess
practice variation in large transplant centers participating in the Midwest Respiratory
Virus Consortium (MRVC).
Methods. A survey assessing center characteristics and treatment strategies was

sent to Transplant Infectious Disease (TID) physicians at 13 participating centers.
In addition, information regarding treatment of other non-influenza, non-RSV respi-
ratory viral infections was obtained.
Results. 11 of 13 centers responded. Multiplex polymerase chain reaction (PCR)

was used for diagnosis in 10/11 centers; one center used rapid antigen testing. 8/11
institutions used inhaled ribavirin (RBV) in at least some patient populations. Reasons
cited as barriers against use included cost, safety, lack of supporting evidence, and in-
convenience. 8/11 centers used oral RBV and 3 stated a specific preference for oral and
3 a preference for inhaled. 4 of 11 used intravenous immunoglobulin (IVIG), often in
combination with RBV. In the post-stem cell transplant (SCT) population, patients
with lower respiratory tract infection (LRTI) were more likely to be treated than
those with upper respiratory tract infection (URTI). Pre-engraftment allo-SCT recip-
ient with URTI would receive RBV in 5/11 centers while LRTI would be treated with
RBV in 9/11 centers. 8 centers performed lung transplantation; all used either oral or
inhaled RBV for LRTI, 6/8 for URTI. No center routinely treated non-lung solid organ
transplant (SOT) recipients with URTI; 7/11 would consider oral or inh RBV in the
same group with LRTI. Patients with hematologic malignancy but no HSCTwere treat-
ed with RBV at a similar frequency (1/11 with URTI, 7/11 with LRTI). 2 of 9 centers in
severe cases treated parainfluenza, metapneumovirus or coronavirus with IVIG or
RBV.
Conclusion. Treatment of RSV in immunocompromised patients varied

greatly between institutions. The presence of such heterogeneity demonstrates the
need for further studies defining optimal treatment of RSV in immunocompromised
hosts.
Disclosures. All authors: No reported disclosures.

430. Patients with Prolonged (>10 days) Neutropenia Displayed Similar IFI
Rates Regardless of Hematologic Diagnosis and Chemotherapy Status: A
Challenge to Antifungal Prophylaxis Decisions
Lynora Saxinger, MD, FRCPC1; Aliyah Pabani, MD2; 1Division of Infectious Diseases,
University of Alberta, Edmonton, AB, Canada; 2Internal Medicine, University of
Alberta, Edmonton, AB, Canada
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Background. Invasive fungal infections (IFI) are a significant source of morbidity
and mortality in neutropenic patients. Risk based prophylaxis or pre-emptive therapy
are debated clinical approaches. Since 2009, IPC at our tertiary care institution has col-
lected the IFI rate per 1,000 neutropenic patient days. We examine IFI per neutropenic
episode by patient characterictics and duration of neutropenia.
Methods. All neutropenic Hematology ward patients were assessed, those with

ANC of 0.5 x 109/L or less for >10 days were followed prospectively for development
of Probable or Definite IFI by the 2008 EORTC criteria. Chart data were collected:
demographics, hematologic diagnosis, type of chemotherapeutic regimen, and
neutropenic days (NDS), and if an IFI was diagnosed; the fungus, site of culture,
and outcome.
Results. There were 277 neutropenic episodes in 180 patients, (mean 26 NDs)

identified from January 2009 to December 2010. ‘Severe’ criteria was met in 177 epi-
sodes (63.9%) in 116 patients (mean 37.8 NDs). Twenty (17.2%) of these had IFI with 6
(30%) related deaths.
IFI case patients (21 IFIs) had a mean of 43.9 NDs per episode (4-148 days) . There

were 6 cases of aspergillosis, 14 candidiasis, and 1 fungus that failed to grow but resem-
bled coccidiomycosis.

Hematologic

Diagnosis

Chemotherapy Mean Neutropenic

Days (range)

IFI per episode of

severe neutropenia (%)

Comment: The

“Other” category

included aplastic

anemia, CLL,

CML, lymphoma,

HLH, and palliative

end stage marrow

failure

AML (n=70) Induction 28.6 (10-88) 7/70 (10.0)

Consolidation 21.9 (10-84) 2/19 (10.5)

Re-Induction 38.8 (11-155) 3/19 (15.7%)

Myelodysplasia

(n=15)

n/a 68 (10-420) 2/15 (13.3%)

ALL (n=14) Induction 14.6 (11-16) 0/7

Re-induction 26 (11-41) 2/7

Other (n=44) n/a 52.8 (10-870) 6/44 (13.6%)

Conclusion. The range of NDs per episode was broader than expected. In all but
ALL patients the IFI rate was 10-16% of neutropenic episodes. Our current criteria for
antimould prophylaxis (re/induction AML) would have applied to 10 IFI in 89 epi-
sodes, with 10 IFI in 69 episodes (all other non ALL patients) planned for prophylaxis
under our current rules. Larger studies of the intensity and modifiability of IFI risk in
nonacute hematologic diagnoses are needed.
Disclosures. All authors: No reported disclosures.

431. Incidence, Burden and Cost Analysis of CMV Reactivation after Use of
Anti-Thymocyte Globulin in Resource-Limited Setting
Maria N. Chitasombat, MD1; Siriorn Watcharananan, MD2; 1Infectious Disease,
Internal Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand;
2Department of Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol
University, Bangkok, Thailand
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Background. Cytomegalovirus (CMV) causes a significant morbidity and mortal-
ity after kidney transplantation (KT), especially after anti-thymocyte globulin (ATG)
use. Despite recommendation, CMV prophylaxis post KT is not always feasible. We
aimed to study the incidence, consequences and cost analysis of CMV disease/infec-
tion (called reactivation hereafter), after ATG use among KT patients (pts) in resource
limited setting.
Methods. Retrospective cohort study of ATG treated KT pts during 2010-2013

at Ramathibodi hospital, Bangkok, Thailand. Data were collected from medical
records including type of KT, maintenance immunosuppression, CMV prophylaxis,
CMV reactivation, co-infections, cost of inpatient and outpatient post KT and
outcome.
Results. Of 30 pts 53%, were female. Pts’ median age was 43 (25-68) years

old. All were CMV D + /R+. Most (53%) had living related KT. Majority (77%) re-
ceived ATG as an induction therapy. Combination of mycofenolate/tacrolimus/
prednisolone was used in 73%. Rejection occurred in 13 (43%) pts, most (61%)
of which were antibody mediated during early post KT. CMV prophylaxis
was given only during inpatient stay in 29 (90%) pts with median duration of
13(2-55) days. Outpatient CMV prophylaxis with valganciclovir at a mimimum
of 100 day was given in 3 (10%) pts. Incidence of CMV reactivation was 43%,
with a median onset of 90 (23-1007) days after KT. None occurred among those
receiving outpatient CMV prophylaxis. CMV reactivation associated with signifi-
cant higher risk of co-infections (P = 0.027). Median duration of follow up was
542 (134-1,348) days. Graft loss was 17%. Survival rate was 97%. Compared with
outpatient CMV prophylaxis, the cost of treatment for CMV reactivation was sig-
nificantly higher for both inpatient cost (P = 0.021), and total cost post KT
(P = 0.035).
Conclusion. Incidence of CMV reactivation post KT with ATG use (D + /R+) was

high without adequate CMV prophylaxis and viral load monitoring. CMV reactivation
associated with significant higher risk of co-infections. Cost analysis showed significant
higher cost of treatment for CMV reactivation. CMV prophylaxis should be given in
ATG treated pts in resource-limited settings.
Disclosures. All authors: No reported disclosures.

432. Pathologic Pyelonephritis In Kidney Transplant Recipients: Bacterial
Infection?
Sushma Ramprasad, MD1; Kuan-Hsiang Huang, MD, PhD2; Robert Fischer, MD1;
1Infectious Diseases, Albert Einstein Medical Center, Philadelphia, PA; 2Internal
Medicine, Albert Einstein Medical Center, Philadelphia, PA
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Background. Pyelonephritis (pyelo) in renal transplant recipients (RTxp) is usually
treated with antibacterials. Non-bacterial causes such as viral pyelo exist, but histopath-
ologic pyelo without clinical or laboratory features has not been studied.
Methods. Our objective is to characterize RTxp with histopathologic pyelo but

without the usual clinical or laboratory features of pyelo. We performed a retrospective
chart review of RTxp admitted to Einstein Medical Center Philadelphia from January
1, 2002 to June 30, 2011 with a clinical or pathologic diagnosis of pyelo. Temperature,
WBC count, serum creatinine, urine and blood cultures, duration of antibiotics and
change in creatinine at discharge were compared. Patients were followed for 1 year
to compare rates of readmission, repeat pyelo, rejection, and death. Fisher’s exact
test and Mann-Whitney test were used to analyze the data.
Results. 6 patients were diagnosed with pyelo by pathologic criteria alone (Path

pyelo) (table). 20 patients with clinical pyelo were randomly selected as controls. Me-
dian admission creatinines in the two groups were 1.8 mg/dl and 3.3 mg/dl. The higher
creatinine in the path pyelo group presumably prompted the renal biopsies (Figure 1).
All biopsies were reviewed by 2 pathologists.
The one patient without antibiotics had no recurrent pyelo or rejection. Both groups

had similar rates of readmission and recurrent pyelo, suggesting an identical, i.e., bac-
terial, etiology in both groups (Figure 2). Overall prognosis was benign with only one
rejection and no deaths.

Clinical and laboratory data ns=not significant

Path pyelo (n=6) Clinical pyelo (n=20) p value

Urinary symptoms 1* 18
Abdominal pain 2*,# 15
Temperature (oC) <38 38-39
WBC (103/cmm) 5.9 (4-8.3) 9.7 (6.9 -13.2)
Bacteriuria 1* 20
Bacteremia 0 5
Antibiotic Rx 5 20 ns
Rx Duration (Week) 1 (1-1) 2 (2-2) ns

# Endometriosis * Reflux nephropathy, urine with mixed skin flora (ns)
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Conclusion. This is a small study with only 6 patients meeting the criteria for
pathological pyelonephritis, but this is the first time this rare disease process has
been studied. The data is suggestive of a bacterial etiology and benign prognosis, but
larger studies are required to further characterize the disease and need for antibiotic
therapy.
Disclosures. All authors: No reported disclosures.

433. Human Herpesvirus 6 Reactivation, Delirium, and the Effect of
Antiviral Prophylaxis Strategies After Cord Blood Transplantation
Joshua Hill, MD1,2; Michael Boeckh, MD1,2; Wendy Leisenring, ScD2; Hu Xie, MSc3;
Colleen Delaney, MD, MSc3,4; Amanda Adler5; Danielle Zerr, MD, MPH3,4,5; 1Division
of Allergy and Infectious Disease, University of Washington, Seattle, WA; 2Fred
Hutchinson Cancer Research Center, Seattle, WA; 3Clinical Research Division, Fred
Hutchinson Cancer Research Center, Seattle, WA; 4Department of Pediatrics,
University of Washington, Seattle, WA; 5Seattle Children’s Research Institute, Seattle,
WA
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Background. Human herpesvirus 6 (HHV-6) reactivates in the majority of cord
blood transplantation (CBT) recipients and is associated with significant morbidity.
We previously reported that HHV-6 reactivation after hematopoietic cell transplanta-
tion (HCT) is associated with delirium (Zerr et. al. 2011, Blood 117: 5243), but only 21
patients (7%) of the cohort received CBT. Here we examine whether HHV-6 reactiva-
tion increases the risk for delirium after CBT and if intensive antiviral prophylaxis can
reduce its impact.
Methods. We tested for HHV-6 by twice weekly plasma PCR until day +84 in a

prospective cohort of 44 CBT recipients, 34 of whom were assessed for delirium 3
times weekly. Twenty patients were included in our original study (one patient receiv-
ing foscarnet was excluded). Antiviral prophylaxis strategies in CMV seropositive pa-
tients changed during enrollment from standard prophylaxis (acylcovir 800 mg twice
daily) to intensive prophylaxis (ganciclovir 5 mg/kg daily on days -8 to -2 and acyclovir
800 mg three times daily on days 0 to +100) (Milano et. al. 2011, Blood 118: 5689).
Delirium was modeled using longitudinal logistic regression with generalized estimat-
ing equations, and Cox proportional hazards were used to evaluate risk factors for
HHV-6 reactivation.
Results. HHV-6 was detected in 66% of the cohort, and 27% of assessed pa-

tients had delirium. Patients with high-level viremia (>1,000 copies/ml, 48%)
were more likely to develop delirium (odds ratio [OR], 3.05; 95% confidence in-
terval [CI], 1.03-9; p = >0.043). This relationship was maintained in a series of
bivariate models except when adjusting for comorbidity, which was a stronger
predictor of delirium. Comorbidity score was not associated with HHV-6 reacti-
vation. Intensive prophylaxis was given to 39% of patients and appeared to re-
duce risk of high-level viremia (adjusted hazard ratio, 0.28; 95% CI, 0.1-0.76;
p = 0.013) (Figure 1). We were unable to analyze the effect of intensive prophy-
laxis on delirium due to sample size.

Conclusion. HHV-6 reactivation with high-level viremia after CBT is indepen-
dently associated with delirium. An intensive antiviral prophylaxis strategy mitigated
HHV-6 reactivation, but larger studies are needed to assess this association with
outcomes.
Disclosures. M. Boeckh, Chimerix, Inc.: Consultant, Research support; Genen-

tech/Roche: Consultant, Research support; Gilead: Consultant, Research support;
Clinigen: Consultant, Research support D. Zerr, Sage Products: Investigator, Research
support; Chimerix, Inc.: Investigator, Research support

434. Prevalence, Risk Factors, and Outcomes of Bacteremia Caused by
Carbapenem-resistant Enterobacteriaceae in Neutropenic Patients with
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5New York-Presbyterian Hospital, Weill Cornell Medical Center, New York, NY;
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Session: 47. Transplant Infectious Diseases
Thursday, October 9, 2014: 12:30 PM

Background. Neutropenic patients with hematologic malignancies rely on imme-
diate, active antimicrobial therapy to combat bacterial infections, and thus are uniquely
threatened by multidrug-resistant bacteria. Carbapenem-resistant Enterobacteriaceae
(CRE) have emerged worldwide and are resistant to nearly all antimicrobial agents,
but their impact on neutropenic patients is unknown.
Methods. In order to assess the prevalence, risk factors, and outcomes of CRE

bacteremia in neutropenic patients with hematologic malignancies, we reviewed
all bloodstream infections (BSIs) from 2008-2012 in this population at New York-
Presbyterian Hospital/Weill Cornell and Memorial Sloan-Kettering Cancer Center
and conducted a case-control study. For each case of CRE BSI, three controls
matched by study site and year were randomly selected among BSIs caused by
other pathogens.
Results. CRE caused 4.8% of Gram-negative bacteremias and 2.1% of all

BSIs. Of the 42 episodes of CRE bacteremia, 31 (74%) were in patients with
acute leukemia, 15 (36%) were in allogeneic stem cell transplant recipients, and
26 (62%) were in patients without prior carbapenem exposure. Independent risk
factors for CRE bacteremia were exposure to β-lactam/β-lactamase inhibitors (BL-
BLI; odds ratio [OR] = 3.7; P = 0.01) and trimethoprim-sulfamethoxazole (TMP-
SMX; OR 6.0; P = 0.007), glucocorticoid use (OR 5.3; P = 0.001), and having a
prior culture that grew CRE (OR 19.2; P = 0.01). Patients with CRE bacteremia
were less likely than controls to receive active empirical therapy (14% vs 56%,
P < 0.001) and had longer delays until receipt of active therapy (median hours: 52
vs 5, P < 0.001). They also had higher 30-day (51% vs 25%, P = 0.001) and BSI-re-
lated (49% vs 16%, P < 0.001) mortality rates, with a median of 3 days from bacter-
emia onset until death. The six cases of CRE bacteremia that received active
empirical therapy had a lower 30-day mortality rate than that of the 36 others
that did not (17% vs 58%; P = 0.09).
Conclusion. CRE are emerging as lethal causes of bacteremia in neutropenic pa-

tients with hematologic malignancies. Exposures to BL-BLI, TMP-SMX, and glucocor-
ticoids and having a prior culture that grew CRE are risk factors for CRE bacteremia in
this population. New strategies are needed to shorten the delay until administration of
CRE-active agents and mitigate this emerging threat.
Disclosures. All authors: No reported disclosures.
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Background. In pediatric renal transplant recipients, persistent EBV viremia is as-
sociated with post-transplant lymphoproliferative disease (PTLD), but immune corre-
lates of persistent viremia remain poorly defined. In this study the relationship between
circulating lymphocyte subsets and persistent EBV viremia was examined in pediatric
renal transplant patients.
Methods. Serial prospectively collected peripheral blood mononuclear cell

samples from pediatric renal transplant patients were analyzed for CD4+ T cell
subsets including Th1, Th2, Th17, CD4+ and CD8+ effector memory cells,
and NK cells by flow cytometry for surface markers and intracellular cytokine stain-
ing. Patient demographics and EBV PCR results were extracted from patient
records.
Results. 36 samples were obtained from 11 renal transplant patients over six

months. Six patients had negative EBV PCR results at all time points. Five patients
were EBV PCR positive, one of which was transient, while four remained positive
with average PCR viral load of 10,507 copies/ml [range 515-34,710]. The two
groups were similar with respect to EBV recipient status, age at transplant,
and change in eGFR during the study. Patients with EBV viremia had significantly
higher absolute CD4 T cell counts compared to patients without EBV viremia
(mean +/- SD, 1629 + /-162 vs 903 + /-82, p = 0.0002). Within CD4
T cells subsets, patients with EBV viremia had a significantly lower percentage of
CD4 + CCR4+ Th2 cells compared to those without EBV viremia (mean +/- SD,
3.80 + /-0.80 vs 7.14 + /-0.82, p = 0.019) as well as a significantly lower percentage
of IL-4 producing CD4+ cells (0.67 + /-0.075 vs 2.26 + /-0.55, p = 0.002). No diffe-
rence was seen in CD4+ or CD8+ effector memory, Th1, Th17 or NK cells.
Conclusion. In this cohort, persistent EBV viremia was associated with a

statistically greater number of circulating CD4+ T cells, but statistically fewer
circulating CD4+ Th2 cells and a blunted IL-4+ response compared to that
found in patients without viremia. These results suggest that impairment of Th2
responses may contribute to persistent EBV viremia in pediatric renal transplant
recipients.
Disclosures. All authors: No reported disclosures.
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436. Five Year Cumulative Incidence of Herpes Zoster (HZ) in Autologous
Hematopoietic Cell Transplant (HCT) Recipients who Received Long-Term
Acyclovir or Valacyclovir Prophylaxis

Farah Sahoo, MD1; Hu Xie, MSc2; Wendy Leisenring, ScD1; Sonia Goyal, MD, MPH1;
Jessica Yi, BS1; Louise Kimball, RN, PhD1; Ingi Lee, MD3; Joshua Hill, MD1,4;
Sachiko Seo, MD1; Chris Davis1; Steven Pergam, MD, MPH4,5,6; Kai-Li Liaw, PhD3;
Leana Holmberg, MD1; Michael Boeckh, MD1,4; 1Fred Hutchinson Cancer Research
Center, Seattle, WA; 2Clinical Research Division, Fred Hutchinson Cancer Research
Center, Seattle, WA; 3Merck Research Laboratories, North Wales, PA; 4Department of
Medicine, University of Washington, Seattle, WA; 5Vaccine and Infectious Disease
Division, Fred Hutchinson Cancer Research Center, Seattle, WA; 6Seattle Cancer Care
Alliance, Seattle, WA
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Background. Antiviral prophylaxis with acyclovir/valacyclovir (ACV/VCV) after
allogeneic HCT reduces HZ and its complications, but benefits of prophylaxis after
autologous HCT are not well described. We determined the incidence of and risk fac-
tors for HZ over 5 years in a large cohort of autologous HCT recipients from an era that
included ACV/VCV prophylaxis and maintenance chemotherapy for the underlying
disease.
Methods. We retrospectively identified 1,000 consecutive varicella zoster virus se-

ropositive autologous HCT recipients from 2002 to 2010. Antiviral prophylaxis was
prescribed with ACV 800 mg or VCV 500 mg twice daily for 1 year post-HCT. Cumu-
lative incidence of HZ was evaluated and multivariable Cox regression models were
used to evaluate adjusted hazard ratios (aHR) and associated confidence intervals
(CI) for the association of ACV/VCV with HZ while adjusted for sex, type of trans-
plant (single vs tandem) and pre-HCT HZ.
Results. Patients were followed for a median of 39.7 months (interquartile range

[IQR], 20.7-66.1 months). A total of 192 patients developed at least one HZ episode
over 5 years following HCTwith an overall cumulative incidence of 0.21 (95% CI, 0.18-
0.24) (Figure 1) at a median of 19 months (IQR, 14.4-31.3 months). The majority of
patients who developed HZ 157/192 (81.7%) were no longer taking prophylaxis at the
time of HZ. A second episode of HZ occurred in 31/192 (16%) of patients at a median
of 14.8 months (IQR, 7.1-24.9 months) after the first HZ episode (Figure 2). ACV/
VCV had a protective effect against HZ (aHR, 0.61; 95% CI, 0.39-0.95; p = 0.03). Dis-
seminated disease occurred in 18/192 (9.4%) patients during the first HZ episode and
3/31 (9.7%) patients during the second episode of HZ after HCT.

Conclusion. In a large population of autologous HCT recipients who were pre-
scribed one year of ACV/VCV, over 20% of patients developed HZ during 5 years of
follow-up, with the majority occurring after completing antiviral prophylaxis. Im-
proved prevention strategies (e.g., an effective vaccine) are needed to provide long-
term protection against HZ in high-risk autologous HCT recipients.

Disclosures. F. Sahoo, Merck Research Laboratories: Investigator, Research sup-
port S. Goyal, Merck Research Laboratories: Investigator, Research support I. Lee,
Merck Research Laboratories: Employee and Shareholder, Salary S. Pergam, Merck
Research Laboratories: Consultant and Research Contractor, Consulting fee and Re-
search support K. L. Liaw, Merck Research Laboratories: Employee and Shareholder,
SalaryM. Boeckh, Merck Research Laboratories: Consultant and Research Contractor,
Consulting fee and Research support; GSK: Consultant and Research Contractor, Con-
sulting fee and Research support

437. Hepatitis E Virus Infection among Solid Organ Transplant recipients
at a North American transplant center
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2Epidemiology and Environmental Sciences, Johns Hopkins University School of
Public Health, Baltimore, MD; 3Epidemiology and Environmental Health Sciences,
Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD; 4Johns
Hopkins Bloomberg School of Public Health, Baltimore, MD; 5Pediatric
Gastroenterology, Johns Hopkins University School of Medicine, Baltimore, MD;
6Immunogenetics, Johns Hopkins Medical Institutions, Baltimore, MD; 7Surgery,
Johns Hopkins University School of Medicine, Baltimore, MD; 8Epidemiology, Johns
Hopkins Medical Institutions, Baltimore, MD; 9Johns Hopkins Medical Institutions,
Baltimore, MD

Session: 47. Transplant Infectious Diseases
Thursday, October 9, 2014: 12:30 PM

Background. Hepatitis E Virus (HEV) is a leading cause of viral hepatitis world-
wide, and is typically associated with flooding and poor sanitation. Recently, HEV in-
fection has been increasingly reported among solid organ transplant (SOT) recipients
in industrialized nations. In North America however, cases of HEV infection among
SOT recipients remain rare despite a seroprevalence of 15-21%.
Methods. We conducted a retrospective, cross sectional study to investigate HEV

infection among SOT recipients at our institution. Post SOT sera collected between
1988 and 2012 were tested for HEV antibody using a PE-2 antigen based ELISA,
and for HEV RNA by real time PCR. HEV antibody positive subjects were identified,
and pre transplant samples then tested for HEV antibody. Patients with evidence of
HEV viremia, HEV IgG seroconversion or IgM positivity were considered recently in-
fected, and serial samples were tested by PCR for evidence of chronic infection.
Results. A total of 314 (176F, 138M) subjects were tested for HEV antibody. Sam-

ples were from 274 kidney, 33 lung, 5 cardiac, and 2 liver transplant recipients. Mean
age at time of transplant was 45.7 years (range 2Y-80Y), with 17 patients under 18
years of age. Of 314 specimens, 59 (19%) were positive for HEV IgG antibody. Sixteen
subjects (5%) demonstrated evidence of recent HEV infection: two (0.6 %) subjects
were positive for HEV IgM antibody, four (1%) had evidence of HEV viremia by
PCR, and ten (3%) demonstrated HEV antibody sero-conversion after transplantation.
Mean ALT was 55 U/L among recently infected subjects, vs 47 U/L in the rest of the

cohort (p = 0.95). Elevated ALT (>1.5x ULN) was noted in 46% of recently infected
subjects vs 36% in the rest of the cohort (p = 0.56). Serial PCR of recently infected sub-
jects yielded no further HEV RNA positive samples.
Conclusion. We report 19% HEV IgG seroprevalence among SOT recipients in

our cohort, and evidence of recent infection in 16/314 (5%) of subjects. Four patients
(1%) had evidence of active HEV viremia. No association was observed between recent
HEV infection and acute hepatitis, and no cases of chronic HEV infection were iden-
tified. Further studies are needed to characterize the burden of HEV among SOT re-
cipients in the United States.
Disclosures. All authors: No reported disclosures.

438. Genetic Variants Associated with the Development of Clostridium
Difficile Infection during Autologous Stemcell Transplantation
Senu Apewokin, MD1; Elizabeth Coleman, PhD2; Carol Enderlin, PhD2;
Julia Goodwin, PhD2; Jeannette Lee, PhD2; Stephen Erickson, PhD2; Kent Mckelvey,
MD, PhD2; Vinay Raj, PhD2; Naveen Sanath Kumar, MD1; Zhou Daohong, PhD2; 1The
Myeloma Institute for Research and Therapy/University of Arkansas for Medical
Sciences, Little Rock, AR; 2University of Arkansas for Medical Sciences, Little Rock,
AR
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Background. Genetic susceptibility has been thought to contribute to develop-
ment of infectious diseases in immunocompromised hosts. Clostridium difficile infec-
tion (CDI) confers considerable morbidity and mortality during stemcell
transplantation (SCT). Unfortunately genes that identify CDI-susceptible SCT recipi-
ents have not been well described. We performed a genome wide association study in
an effort to determine genetic variants associated with the development of CDI in au-
tologous SCT (ASCT) recipients
Methods. Patients undergoing ASCT for multiple myeloma were genotyped using

Illumina’s HumanOmni1-Quad v1.0 BeadChip and 1,000, 000 SNPs were tested for
association with development of CDI. CDI testing was performed utilizing ELISA
for toxin A and B. We then compared baseline clinical characteristics using logistic
regression and genetic factors (SNPs) utilizing a false discovery rate (FDR) approach
between the two groups. SNPs associated with CDI at FDR of p < 0.01 were evaluated.
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These SNPs were then incorporated into a logistic regression model combining clinical
and genetic factors
Results. 646 pts met study criteria and of these 59.7% were male. Mean Age and

GFR were 57.77 ± 9.12 years and 78.30 ± 38.63 ml/minute resp. Fifty-seven (57) pts
tested CDI positive and were compared to 589 test-negative controls. Comparison of
means± SD between cases and controls for select clinical characteristics were as fol-
lows: hemoglobin 10.50 ± 1.45 vs 11.01 ± 1.45 p = 0.019; hematocrit 31.90 ± 4.45 vs
33.35 ± 4.45 p = 0.011; serum albumin 3.59 ±0.58 vs 3.94 ± 0.51 p < 0.001. For the ge-
netic comparison seven SNPs on four genes (FLJ16171,GORASP2,RLBP1L1,ASPH,
ATP7B) were associated with CDI at FDR p <0.01. In the combined clinical and ge-
netic model low albumin and three genes RLBP1L1,ASPH,ATP7B were assoc. with
CDI
Conclusion. In this study low serum albumin in addition to genes RLBP1L1,

ASPH, located on chromosome 8 and ATP7B on chromosome 13 conferred suscept-
ibility to CDI
Disclosures. S. Apewokin, T 2 biosystem: Investigator, Research grant; Viracor:

Investigator, Research grant
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Background. Allogeneic hematopoietic stem cell transplantation (SCT) is often
used as definitive therapy for hemophagocytic lymphohistiocytosis (HLH). Data on
infectious complications in post-SCT HLH patients are limited, with no analyses com-
paring their infectious risk to other SCT recipients. This study compares post-SCT in-
fection frequency and mortality rates between pediatric HLH and leukemia patients.
Methods. All HLH SCT patients from 1997 to 2009 were identified from the bone

marrow registry at The Children’s Hospital of Philadelphia. HLH patients were
matched one-to-one to leukemia SCT patients by age and transplant year. Data on de-
mographics, donor source, conditioning regimens, microbiologically-proven infec-
tions, and vital status 6 months post-SCT were collected. Multivariate conditional
Poisson and logistic/Cox regression models compared infection rate per follow-up
days and mortality, respectively.
Results. Eighteen HLH SCT patients (100%) had at least one infection, (median: 2;

IQR: 1 to 4). Half of the leukemia SCT recipients had at least 1 infection (median: 1;
IQR: 0 to 2). Compared to leukemia patients, HLH patients had a greater incidence of
total infections (IRR: 2.47, 95% CI: 1.01 to 6.05; table). After adjusting for sex, condi-
tioning regimen, and antithymocyte or antilymphocyte globulin (ATG/ALG) use, this
difference was no longer significant (IRR: 1.69, 95% CI: 0.72 to 3.95). Receipt of ATG/
ALG was independently associated with a greater infection rate (IRR: 2.30, 95% CI:
1.10 to 4.81). Mortality rate (HLH 22%, leukemia 28%) and time to death post-SCT
did not differ between groups.

Microbiologically Proven Infection

HLH Leukemia
n (%)

Bacteremia
Gram Positive 14 (42) 5 (35)
Gram Negative 2 (6) 6 (42)
Candidemia 2 (6) 0
Viral
Respiratory 9 (27) 2 (14)
Reactivation 6 (18) 1 (7)

Conclusion. HLH SCT recipients have a higher infection rate in the 6 months
post-HSCT compared to leukemia patients, a factor associated with pre-transplant
ATG/ALG use. It is possible a difference in mortality and infection rates exists beyond
the variation in ATG/ALG exposure. Further study of larger cohorts is needed.
Disclosures. All authors: No reported disclosures.
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Background. The incidence of invasive pneumococcal disease (IPD) and associat-
ed mortality rates are higher in cancer patients compared to the general population. In
early 2,000, a protein-polysaccharide conjugate vaccine was introduced for use in chil-
dren. We sought to examine the impact of its introduction on the incidence of positive
pneumococcal cultures (PC) and IPD in a single cancer center.
Methods. Retrospective study at Memorial Sloan-Kettering Cancer Center

(MSKCC), a 469 bed acute care facility in New York. Patients with PC for S. pneumo-
niae from 1991-2012 were identified from clinical microbiology records. Cultures were
obtained from symptomatic patients at the discretion of the clinicians. IPD was defined
as a positive culture from a sterile site (CSF, blood or pleural fluid) or a positive respi-
ratory culture with radiographic signs of pneumonia. All other cases were classified as
“colonization.” Incidence was calculated per 1,000 inpatient-days and compared be-
tween the “early” (1991-2001) vs “late” period (2002-2012). Risk factors for IPD
were analyzed via stepwise multivariate logistic regression; all statistical tests were
two tailed and P < 0.05 was considered statistically significant..
Results. 576 of 1051 (54%) patients with PC had IPD. Serotype 6 was the most

frequent (24%); serotype data was only available through 2001.
The PC incidence declined from 0.44 in the early period to 0.28 in the late period

(P = 0.004) (figure, table). There was also a significant decline in colonization but not
IPD rates for the same periods.
Extremes of age (<21, >65) were associated with IPD; penicillin resistance, receipt of

chemotherapy and underlying malignancy (hematologic vs solid tumor) was not. Most
IPD patients were not vaccinated at MSKCC (93%).

Incidence of pneumococcal disease (per 1,000 patient days)

Incidence and Rate Ratios: Early (1992-2001) vs Late Period (2002-2012)

PC Colonization IPD

Incidence, Early Period* 0.44 0.24 0.19
Incidence, Late Period* 0.28 0.09 0.19
Incidence Rate Ratio (Late/Early
Period)

0.64 0.35 1.00

95% CI 0.44-0.84 0.15-0.56 0.62-1.38
P value 0.004 <0.001 0.999
*per 1,000 inpatient-days

Conclusion. The incidence of PC at our center declined after the implementation
of conjugate vaccine for childhood immunization. Age <21 or >65 years was associated
with IPD.
Incidence of pneumococcal disease (per 1,000 patient days)
Disclosures. G. A. Papanicolaou, Pfizer: Grant Investigator, Research grant

A. Kaltsas, Pfizer: Investigator, Research grant

441. Incidence and Risk Factors for Development of Liver Abscesses in
Liver Transplant Recipients with Intra Abdominal Infections - a 10 year
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Background. Although intra-abdominal infection (IAI) is a frequent complication
after liver transplantation (LT), liver abscesses (LA) appear to be uncommon. There is
scarce data regarding LA among liver transplant recipients (LTR). We report on the
clinical epidemiology, risk factors, and outcomes of LA in LTR at our institution.
Methods. A retrospective cohort study was performed of all LTs done at Henry

Ford Hospital, Detroit Michigan from January 2003 to December 2012. LAwas defined
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as a parenchymal lesion consistent with an abscess as seen on imaging, together with
compatible clinical features. Frequency analysis was performed of all variables using a
chi-square test for dichotomous variables and a students’t test for continuous variables.
A logistic regression for risk factors that could contribute to development of a LA in
patients with IAI post-LT was performed. Patients who developed other intra-abdom-
inal infections (OIAI) after transplant (intra-abdominal abscesses or peritonitis) were
used as a comparative group.
Results. Of all 986 LTs done from 2003 to 2012 the incidence of IAI was 15.3 per

100 LTRs. The incidence of LA alone was 2.4 per 100 LTRs. The median time from LT
to diagnosis of LA was 120 days (IQR: 59-1163). Most (46%) of LAs were polymicro-
bial infections. Pathogens isolated included: aerobic gram-positive cocci (47.5%),
gram-negative (30%), Candida spp. (17.5%), anaerobes (5%). Among LTRs with LA
as compared to LTRs with OIAIs, the all-cause mortality was 17% vs 5% (P value
0.03) and liver failure requiring re-transplantation was 13% vs 3% (P value 0.045).
Overall 37.5% of LA patients died, developed liver failure requiring re-transplantation
or had other serious complications compared to 9% for patients who had OIAI
(P < 0.001). Logistic regression analysis identified doppler evidence of hepatic artery
abnormality (thrombosis, stenosis or rupture) (odds ratio [OR], 10.51; 95% confidence
interval [CI], 3.27-33.71) and liver failure due to NASH, Primary sclerosing cholangitis
(PSC) or Primary biliary cirrhosis (PBC) (OR, 3.58; 95% CI, 1.27-10.10) as predictors
for developing LA compared to OIAI.
Conclusion. In LTRs with IAIs, hepatic artery abnormality and liver failure due to

NASH, PSC or PBC are significant risk factors for LA. The development of LA is as-
sociated with increased risk of death and re-transplantation.
Disclosures. All authors: No reported disclosures.
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Background. Although the current guideline recommends acyclovir prophylaxis
for one year or more after hematopoietic cell transplantation (HCT) to prevent vari-
cella zoster virus (VZV) infection, no epidemiologic data on VZV infection after child-
hood allogeneic HCT have been reported in Korea. This retrospective study was
conducted to characterize VZV infection after allogeneic HCT in a blood and marrow
transplantation center where relatively short-term acyclovir prophylaxis has been
performed.
Methods. Medical records of 217 consecutive childhood HCT recipients were re-

viewed, and clinical characteristics were compared between recipients with VZV infec-
tion after HCT and those without VZV infection.
Results. In the whole study population, the mean duration of follow-up after HCT

was 27.2 ± 16.4 months, and the mean duration of acyclovir prophylaxis was 10.3 ± 4.2
weeks. Thirty-three (15.2%) recipients experienced VZV infection after HCT: 25 cases
of herpes zoster and eight cases of chickenpox. VZV infection occurred at a median of
5 months (range: 2-41 months) after HCT, and 72.7% of them occurred within a year
after HCT. The most common complication of VZV infection was cutaneous dissem-
ination which occurred in 24.0% of herpes zoster patients. Although one patient expe-
rienced severe hepatitis, pneumonitis, acute respiratory distress syndrome and
encephalitis accompanied by chickenpox, there was no infection-related death. More
recipients with VZV infection were male (p = 0.012) and received total body irradia-
tion during pre-transplantation conditioning (p = 0.003) compared with recipients
without VZV infection. The mean age was higher (p = 0.001) and shorter acyclovir
prophylaxis was given (p = 0.003) in recipients with VZV infection than in those with-
out VZV infection, and there was no VZV infected-patients aged under 5 years.
Conclusion. In Korean children, VZV infection after HCT occurred less frequent-

ly compared with previous reports and severe complications were rare despite relatively
short-term acyclovir prophylaxis. However, recipients with VZV infection were older
and received shorter acyclovir prophylaxis. Therefore, acyclovir prophylaxis after HCT
should be performed based on the recipient’s age and epidemiology of each country
and hospital.
Disclosures. All authors: No reported disclosures.
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Background. Non-typhoidal Salmonella(NTS) is an important foodborne patho-
gen resulting in gastroenteritis, bacteremia and subsequent focal infection such as en-
dovascular disease and deep seated infection. Although malignancy is considered as a
risk factor of NTS infection, there is limited data describing the clinical characteristics
and outcome in cancer patients. The objective of our study is to investigate microbi-
ological, clinical characteristics and outcome of NTS infection among cancer patients.

Methods. From January 2000 to December 2007, we retrospectively reviewed
charts of patients with NTS clinical isolates at MD Anderson Cancer Center. We in-
vestigated demographics, site of infection, serotype, susceptibility, management and
outcomes.
Results. We identified 60 isolates in 45 clinical cases. Median age was 55 (23 – 76)

with 3:2 male to female ratio. All had underlying malignancy and 64% had hematolog-
ical malignancy (45% lymphoma). 27% had neutropenia and 42% had lymphopenia.
60% took antacid, 56% steroids, and 67% chemotherapy within 1 month. Among 60
isolates, 48% were from blood, followed by 22% stool, 18% urine, 5% sputum, and oth-
ers. Among clinically diagnosed UTI, 57% had anatomical abnormality in urinary
tract. Serotype C was the leading pathogen in all isolates (38%), whereas B was most
common in blood isolates (41%). Most of the isolates were susceptible (90% to ampi-
cillin, 100% to ceftriaxone and 96% to fluoloquinolones). 29% had severe disease (se-
vere sepsis, septic shock or invasive disease) and among them, 85% received steroids
and/or chemotherapy. Only 2% had endovascular disease. 89% received initial active
antibiotics. Recurrence within 3 months was seen in 7%, infection related mortality was
4%, and overall mortality was 8%.
Conclusion. Our study is one of the largest case series in cancer patients. The most

common malignancy was lymphoma and severe infection occurred in patients receiv-
ing immunosuppressive agents. Compared with previous reports in cancer patients,
our study showed: 1) higher proportion of severe disease and lower endovascular dis-
ease, 2) lower mortality (8% vs 30-40%), perhaps due to earlier initiation of active an-
tibiotics, and 3) more frequent UTI, especially in patients with urologic abnormalities.
Disclosures. All authors: No reported disclosures.

444. Incidence, Risk Factors and Outcomes of Delayed-Onset
Cytomegalovirus Disease in a Large Retrospective Cohort of Lung
Transplant Recipients
Carlos Santos, MD; Daniel Brennan, MD; Roger Yusen, MD, MPH; Margaret Olsen,
PhD, MPH; Washington University School of Medicine, St. Louis, MO
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Background. Cytomegalovirus (CMV) disease commonly occurs in lung trans-
plant recipients after stopping anti-CMV prophylaxis. Its epidemiology is not well-
studied given difficulties in assembling representative study populations with pro-
longed follow-up. We hypothesized that delayed-onset CMV disease (> 100 days
post-transplant) occurs more commonly than early-onset CMV disease in lung trans-
plant recipients, and is associated with an increased risk of death.
Methods. We assembled a large cohort of lung transplant recipients using 2004 to

2010 ICD-9-CM billing data from 3 Agency for Healthcare Research and Quality
(AHRQ) State Inpatient Databases (SID), and identified demographics, comorbidities,
CMV disease coded during hospital readmission and inpatient death. We used Cox
proportional hazard multivariable analyses to assess for an independent association
between delayed-onset CMV disease and death.
Results. In the cohort of 1,528 lung transplant recipients from 12 transplant cen-

ters, delayed-onset CMV disease occurred in 13.7% (n = 210) and early-onset CMV
disease occurred in 3.3% (n = 51). Delayed-onset CMV pneumonitis was associated
with inpatient death > 100 days post-transplant (aHR 1.6, 95% CI 1.1-2.5), after adjust-
ing for transplant failure or rejection (aHR 2.5, 95% CI 1.5-4.1), bacterial pneumonia
(aHR 2.8, 95% CI 2.0-3.9), viral pneumonia (aHR 1.5, 95% CI 1.1-2.1), fungal pneu-
monia (aHR 1.8, 95% CI 1.3-2.3), single lung transplant (aHR 1.3, 95% CI 1.0-1.7) and
idiopathic pulmonary fibrosis (aHR 1.4, 95% CI 1.0-1.8).
Conclusion. Delayed-onset CMV disease occurs more commonly than early-onset

CMV disease among lung transplant recipients. These results suggest that delayed-
onset CMV pneumonitis is associated with an increased risk of death.
Disclosures. All authors: No reported disclosures.

445. Epidemiology and Outcomes of Clostridium difficile Infections in
Heart and Heart-lung Transplant Recipients
Jackrapong Bruminhent, MD1; Charat Thongprayoon2; Kelly Cawcutt, MD3; Raymund
R. Razonable, MD4; 1Mayo Clinic, Rochester, MN; 2Division of Critical Care Medicine,
Mayo Clinic, Rochester, MN; 3Division of Infectious Diseases, Mayo Clinic, Rochester,
MN; 4Division of Infectious Diseases, Department of Medicine, Mayo Clinic,
Rochester, MN
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Thursday, October 9, 2014: 12:30 PM

Background. Clostridium difficileinfection (CDI) is an important cause of diar-
rhea in transplant recipients, and often complicated by the use of intense immunosup-
pression and need for antibiotic prophylaxis. We aimed to investigate the epidemiology
of CDI in heart and heart-lung transplant (HT) recipients and assessed its impact on
outcomes.
Methods. This is a retrospective study of HT recipients from 2000 to 2013. CDI was

defined by presence of diarrhea and a positive toxigenic Clostridium difficilein stool
measured by toxin enzyme immunoassay (EIA) (2000-2006) or polymerase chain reac-
tion (2007-2013). Survival was assessed using Kaplan-Meier method. The hazard ratio
(HR) for all-cause mortality was calculated using Cox proportional hazard model.
Results. A total of 322 HT recipients were at risk during the 14-year study period.

The median age was 53 years (IQR, 44-60); 66 % were male. During the median follow-
up of 49 months (IQR, 19- 95), 27 (8.4%) patients developed CDI after transplant. Of
those, six (28.5%) developed CDI within 30 days of transplant, while 21 (71.5%) pa-
tients developed CDI beyond 30 days from transplant. Two (7.4%) had hypervirulent
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NAP1/BI/027 strain. Six (22%) had at least 1 episode of recurrent CDI. No patient re-
quired colectomy or died from CDI. However, patients with CDI had worse overall
survival compared to non-CDI patients (log rank test; p < 0.01) (Figure 1).In univar-
iate analysis, the predictors of mortality in HT recipients were: CDI anytime after
transplant [HR 2.33; 95% CI, 1.14-4.32 (p = 0.02)], female donor [HR 1.83; 95% CI,
1.09-3.03 (p = 0.02)], older donor age per 1 year increase [HR 1.05; 95% CI, 0.99-1.03
(p = 0.09)] and combined heart-lung transplant [HR 2.13; 95% CI, 0.82-4.60
(p = 0.11)].In a multivariate analysis, CDI anytime after transplant remained signifi-
cantly associated with all-cause mortality [HR 2.23; 95% CI, 1.07-4.27 (p = 0.03)].
Conclusion. CDI is a common cause of diarrhea in HT patients. CDI is signifi-

cantly associated with, and an independent predictor for, increased mortality after
heart transplantation. Efforts to prevent CDI may improve survival of HT recipients.
Disclosures. All authors: No reported disclosures.

446. Factors Associated with Hospital Length of Stay among Cancer
Patients with Febrile Neutropenia
Regis Rosa, MD, MS1; Luciano Goldani, PhD, MD2; 1PPG Em Ciências Médicas, Ufrgs
- Faculty of Medicine, Porto Alegre, Brazil; 2Infectious Diseases Unit, Hospital de
Clinicas de Porto Alegre, Porto Alegre, Brazil

Session: 47. Transplant Infectious Diseases
Thursday, October 9, 2014: 12:30 PM

Background. Hospital length of stay (LOS) is an important marker of clinical se-
verity and resource consumption in the context of febrile neutropenia (FN). Under-
standing the factors that increase LOS may increase our knowledge regarding
reducing costs and improving the quality of care in FN. Therefore, we conducted
this study with the aim of evaluating the factors associated with increased LOS in hos-
pitalized adult cancer patients with FN.
Methods. A prospective cohort study was performed at a single tertiary referral

hospital in southern Brazil from October 2009 to August 2011. All adult cancer pa-
tients with febrile neutropenia admitted consecutively to the hematology ward were
evaluated. A stepwise negative binomial regression was conducted to identify risk fac-
tors for prolonged hospital length of stay.
Results. In total, 307 cases of febrile neutropenia (in 169 patients) were evaluated.

The overall median hospital length of stay was 16 days (interquartile range 18 days).
After multiple negative binomial regression analysis was performed, hematologic neo-
plasm (P = 0.003), high-dose chemotherapy regimens (P < 0.001), duration of neutro-
penia (P < 0.001), and bloodstream infection involving Gram-negative multi-drug
resistant bacteria (P = 0.003) were independently and directly associated with pro-
longed hospital length of stay in patients with febrile neutropenia.
Conclusion. Hematologic neoplasms, high-dose chemotherapy regimens, pro-

longed periods of neutropenia, and bloodstream infection by Gram-negative multi-
drug resistant bacteria increase risk for prolonged hospital length of stay among
adult cancer patients with febrile neutropenia.
Disclosures. All authors: No reported disclosures.

447. Infectious complication and mortality after Liver Transplantation
according to Donor: comparison between Cadaveric and Living Donor
Transplantation
Su Jin Lee, MD1; Sun Hee Lee, MD, PhD2; Shinwon Lee, MD, PhD2; Ji Young Park,
MD3; 1Internal Medicine, Pusan national university yangsan hospital, yangsansi, South
Korea; 2Internal Medicine, Pusan National University School of Medicine, Medical
Research Institute, Pusan National University Hospital, Busan, South Korea;
3Departmnet of Internal Medicine, College of Medicine of Kosin University, Busan,
South Korea
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Thursday, October 9, 2014: 12:30 PM

Background. Living donor liver transplantation (LDLT) has been shown to de-
crease waiting-list mortality and in economic terms, similar overall financial burden
to cadaveric donor liver transplantation (CDLT) has been reported. But there are
rare studies about infectious complication and mortality after LDLT compared with
CDLT. The aim of this study was to evaluate the infectious complication and clinical
outcome in LDLT and CDLT group.
Methods. We analyzed the medical records of 148 consecutive liver transplant re-

cipients from May 2010 to march 2014 at Pusan National University Yangsan Hospi-
tal, Yangsan Korea.
Results. There were 151 Liver transplantations in 148 patients. Of the 148 patients

enrolled, 90 (60.8%) underwent LDLT. Baseline characteristics differed between LDLT
vs CDLT group with regard to percentage hepatocellular carcinoma at transplantation
(n = 57 vs 12, respectively, p = 0.00) and transplant model for end-stage liver disease
(MELD) score (mean = 12.6 vs 26.1, respectively, p = 0.00).
Overall incidence of infectious complications after liver transplantation was 44.5%

(64/148) and incidence of infections in CDLT was higher than LDLT group (n = 40,
71.4% vs n = 25, 27.8%, respectively, p = 0.00)
Bacterial infections were the most common infectious complications (n = 55, 85.9%)

followed by fungal infections (n = 5, 7.8%), viral infections (n = 3, 4.7%), and tubercu-
losis (n = 1, 1.6%). Enterococcus spp. (33.3%) were the leading pathogens followed by
coagulase-negative staphylococci (17.3%) and E. coli (12.3%). However, the distribu-
tion of etiologic agents was not different between CDLT and LDLT group. Intra-ab-
dominal infections (n = 24, 16.4%) were the most common type, which were more
frequent in CDLT group (n = 15, 26.8%) than in LDLT group (n = 9, 10.0%)
(P = 0.008).

In CDLT group, higher 100-day mortality (n = 16,27.6% vs n = 4, 4.4%, respectively,
p = 0.00), longer post operation admission day (mean = 50.9 ± 33.6 days vs
32.13 ± 21.8 days, respectively, p = 0.00) and longer stay of ICU (mean = 23.5 ± 12.7
days vs 10.9 ± 8.9 days, respectively, p = 0.00) were observed.
Conclusion: Our data showed more frequent infectious complication, higher mor-

tality and poor in-hospital outcome in CDLT group than LDLT group. Different in-
hospital managing strategies should be considered in CDLT group to reduce infectious
complication and mortality.
Disclosures. All authors: No reported disclosures.

448. The Epidemiology of Clostridium difficile Infection in Liver
Transplant Recipients
Timothy Sullivan, MD; Meenakshi Rana, MD; Gopi Patel, MD; Shirish Huprikar, MD;
Division of Infectious Diseases, Mount Sinai Hospital, New York, NY

Session: 47. Transplant Infectious Diseases
Thursday, October 9, 2014: 12:30 PM

Background. Although Clostridium difficile infection (CDI) is common in liver
transplant (LT) recipients, the risk factors, clinical manifestations and outcomes for
CDI have not been well studied in this population.
Methods. A retrospective study of adults who underwent LT between January 1,

2011-April 4, 2013 at The Mount Sinai Hospital was conducted. Antibiotic exposures
from one year prior to LT until one year after LT were reviewed. Clindamycin, fluoro-
quinolones, piperacillin-tazobactam, 3rd and 4th generation cephalosporins and car-
bapenems were considered “high-risk” antibiotics. Exclusion criteria were CDI <2
months before LT, prior LT during the study period, death <14 days after LT, and
lack of one year follow-up.
Results. There were 214 LT cases during the study period, and 192 patients met

inclusion criteria. CDI occurred in 14% (27/192). 56% of the CDI cases occurred
within two weeks of LT (figure). Compared to patients without CDI, patients with
CDI were more likely to have higher Model for End-Stage Liver Disease (MELD)
scores (mean 24.4 vs 19.8, p = 0.04), and liver disease due to either non-alcoholic
steatohepatitis (NASH) (5/27 vs 9/165, p = 0.031), or HIV-HCV co-infection (3/27
vs 2/165, p = 0.021). In the year following LT, patients with CDI received more days of
high-risk antibiotics (18.3 vs 9.6, p = 0.041), had more hospital admissions (2.7 vs
1.3, p = 0.0006), and spent more days in the hospital (34.1 vs 10.7, p = 0.0001).
At the time of CDI all patients had diarrhea, however, only 7% had a white blood

cell count >12, and 26% had fever >38°C. All patients were treated with either met-
ronidazole or oral vancomycin for a mean of 14.9 days. Six (22%) developed CDI
relapse, and all were successfully treated. No patients died of CDI after a mean
follow-up time of 1.8 years. However, overall survival was significantly lower
among those with CDI (78% vs 92%, p = 0.033)

Time from liver transplant (LT) to Clostridium difficile infection (CDI)

Conclusion. Risk factors for CDI in LT recipients were higher MELD scores,
NASH cirrhosis and HIV-HCV co-infection. CDI was most common in the first
two weeks after LT and was infrequently associated with leukocytosis or fever. CDI
in LT recipients was associated with lower overall survival.
Disclosures. All authors: No reported disclosures.

449. Infections in Recipients of Haploidentical Bone Marrow Transplant: A
Modified Prospective Cohort Study
Sehnaz Ozyavuz Alp, MD1; Shmuel Shoham, MD2; Na Lu, MA3; Darin Ostrander,
PhD2; Robin Avery, MD3; Kieren A. Marr4; 1Infectious Diseases, Johns Hopkins
University, Baltimore, MD; 2Johns Hopkins Hospital, Baltimore, MD; 3Medicine,
Johns Hopkins University School of Medicine, Baltimore, MD; 4Medicine and
Oncology, Johns Hopkins Hospital, Baltimore, MD
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Thursday, October 9, 2014: 12:30 PM

Background. Allogeneic hematopoietic stem cell transplantation (HSCT) from
HLA-matched donors cures people with hematological malignancies, but suitable
HLA-matched donors are available for a minority. More options are provided with re-
lated, haploidentical HSCT (haplo) donors. Our center has pioneered haplo HSCT,
especially with use of reduced-intensity (RI) conditioning before bone marrow infu-
sion, and high-dose cyclophosphamide as GVHD prophylaxis. Although low rates
of non-relapse mortality (NRM) have been reported, no studies have assessed the ep-
idemiology and outcomes of infections in this unique population.
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Methods. A modified prospective cohort study that employed active consent and
3-month windows for data capture (by record review and patient contact) was per-
formed to assess event-driven infectious complications for one year after HSCT. We
report details of infections developing in 53 of 162 HSCT recipients enrolled who re-
ceived haplo HSCT after RI in 2012.
Results. Median age was 60 (range 20-75), with most male (77%) and Caucasian

(89%). Non-Hodgkin’s lymphoma was the most common underlying disease, followed
by AML, with 34% having relapsed or active disease at HSCT. Mortality at 1-year was
30%. 186 infectious events were identified. Per-patient incidence for CMV, bacterial,
Clostridium difficile, viral respiratory, BK virus, and invasive fungal infections were
43%, 42%, 30%, 26%, 26%, 13%, respectively. Timing and type of infectious events
are shown in the Figure. Bacteremia was present in 55% of bacterial infections, mostly
with gram-negatives and coagulase-negative Staphylococci. Lower respiratory tract in-
fections were the second most common (26%), followed by GU (13%). While CMV
reactivation was common, disease was rare (n = 3). Most common non-microbiologi-
cally documented infections were respiratory (61%), and skin (34%).

Conclusion. Despite low (NRM), infections are relatively common, with frequen-
cies highest during the first 3-months. Capture of event data emphasizes the missing
microbial cause of many treated respiratory and skin infections. More knowledge of
risks will enable development of more tailored screening and prevention algorithms.
Disclosures. S. Shoham, Astellas: Scientific Advisor, Research support Merck:

Grant Investigator, Grant recipient and Research support Pfizer: Investigator, Research
support Cubist: Investigator, Research support Viropharma: Investigator, Research
support K. A. Marr, Astellas: Consultant and Scientific Advisor, Consulting fee
Merck: Consultant, Consulting fee Pfizer: Consultant, Consulting fee

450. Multidrug Resistant Gram Negative Bacteria in a Cohort of
Hematopoietic Stem Cell Transplant Recipients
Richard Larue Jr., MD, MS1; Cristina Royo, MD2; Sehnaz Alp, MD1; Na Lu, MA3;
Shmuel Shoham, MD4; Kieren A. Marr, MD, FIDSA5; 1Infectious Diseases, Johns
Hopkins University, Baltimore, MD; 2Infectious Diseases, Hospital Universitari de
Bellvitge, Barcelona, Spain; 3Medicine, Johns Hopkins University School of Medicine,
Baltimore, MD; 4Johns Hopkins Hospital, Baltimore, MD; 5Medicine and Oncology,
Johns Hopkins Hospital, Baltimore, MD
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Background. Bacterial infections are major contributors of morbidity and mortal-
ity in hematopoietic stem cell transplant (HSCT) recipients. Little is known about the
risks for, or impact of multidrug resistant gram negative (MDRGN) bacterial infections
in this population.
Methods. Patients receiving HSCT at Johns Hopkins Hospital between January

and December 2012 were consented into a modified, prospective, cohort study to eval-
uate infectious complications and followed at 3 month intervals. Data relating to un-
derlying disease, transplantation, infections, antimicrobials and complications were
collected. Uniquely, the study used standardized definitions to code infectious out-
comes. International standard definitions for acquired antimicrobial resistance from
the European Society of Clinical Microbiology and Infectious Diseases were used to
classify multidrug resistant bacteria. The incidence and type of infections were deter-
mined, and outcomes were assessed by risk factor analyses evaluating death, performed
by logistic regression.
Results. 162 HSCT recipients were enrolled during the study period. 57% were

men 93/162. Most had acute myelogenous leukemia (AML) 44/162 (27%) or lympho-
ma 41/162 (25%). 73% of grafts were bone marrow 118/162. 53% of donors were mis-
matched, related (haploidentical) 86/162. 65 patients developed 102 bacterial
infections; majority 70/102 (69%) were detected as bacteremia. 36 of 65 patients
(55%) developed infections caused by gram-negative bacteria (n = 46). MDRGN or-
ganisms were recovered in 21/102 (21%) bacterial infections. E. coli was most common
10/21 (48%). Overall incidence of MDRGN infections was 21/165 (13%). Majority of
MDRGN caused bacteremia 15/21(71%). Death occurred in 34/162 (21%) of HSCT
recipients. In multivariable logistic regression, only receipt of an allogeneic transplant

(OR 3.8, p = 0.047, 95% CI 1.0-13.9) and disease relapse (OR 3.0, p = 0.01, 95% CI 1.3-
7.0) were independent predictors of death, with MDRGN infection associated with a
non-significant trend (OR 2.2, p = 0.17, 95% CI 0.7-6.6).
Conclusion. MDRGN infections are common after hematopoietic stem cell trans-

plant and frequently involve the bloodstream, with associated trends to poor outcomes.
More efforts are needed to better characterize risks and outcomes of MDRGN infec-
tions in this population.
Disclosures. S. Shoham, Astellas: Scientific Advisor, Research support Merck:

Grant Investigator, Grant recipient and Research support Pfizer: Investigator, Research
support Cubist: Investigator, Research support Viropharma: Investigator, Research
support K. A. Marr, Astellas: Consultant and Scientific Advisor, Consulting fee
Merck: Consultant, Consulting fee Pfizer: Consultant, Consulting fee MycoMed Tech-
nologies: Chief Scientific Officer, Licensing agreement or royalty

451. Case Finding for Invasive Aspergillosis in Children
Elizabeth Salsgiver, BS1; Sruti Nadimpalli, MDMPH1; Dana O’toole, BA1; Alla Babina,
MS2; Lisa Saiman, MD MPH1; Marc Foca, MD1; 1Department of Pediatrics, Columbia
University Medical Center, New York, NY; 2Department of Biomedical Informatics,
Columbia University Medical Center, New York, NY
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Background. Invasive aspergillosis (IA) continues to pose a serious threat to im-
munocompromised children. We sought to determine the recent epidemiology of IA
and compare the utility of multiple diagnostic strategies for IA case finding.
Methods. A retrospective case series of patients ≤18 years of age with proven,

probable or possible IA1diagnosed from 2004-2013 was performed at NewYork-Pres-
byterian Morgan Stanley Children’s Hospital, Columbia University Medical Center,
New York, NY. Case finding was performed by review of positive cultures and
serum galactomannan and by natural language processing to detect relevant pathology
findings from autopsy or surgery (e.g., septated hyaline branching, angioinvasion) and
from radiographic findings (e.g., halo, air-crescent, nodules).
Results. Twenty-one children were identified by culture (n = 8), galactomannan

(n = 10), pathology (n = 14), and/or radiology (19) of whom 13, 4, and 4 cases met cri-
teria for proven, probable, and possible IA, respectively. Natural language processing
detected 6 additional cases not detected by either culture or galactomannan. Of the 21
children, 9, 2, and 2 had undergone bone marrow (BM), heart, and liver transplant,
respectively, of whom 2 had both BM and solid organ transplant. The remainder
were on chemotherapy (n = 5) or had other comorbid conditions including lupus
(n = 2). IA rates were 2.8%, 0.9%, and 1.2% in BM, heart, and liver transplant recipients
(p = 0.2). The most common sites of infection were lung (n = 12), sinuses (n = 3), and
heart (n = 3); 5 patients had multi-site infections. Most (81%) had received antifungal
agents within 90 days of IA diagnosis. Prior use of antifungal agents was similar in
those with (n = 7/8) and without (10/13) positive cultures. Crude mortality was 67%
at 3 months and 86% at 6 months.
Conclusion. In this 10 year study, IA rates appeared to be lower than previously

reported, although crude mortality was similar. The use of natural language processing
for case finding could improve IA surveillance efforts.

1De Pauw B, et al. Clin Infect Dis 2008; 46:1813-21.
Disclosures. All authors: No reported disclosures.

452. Pseudo-Outbreak of Fulminant Toxoplasmosis in Hematopoietic Stem
Cell Transplant [HSCT] Recipients
Flonza Isa, MD1; Mini Kamboj, MD2; Koen Van Besien, MD3; Audrey N. Schuetz,
MD4; Steven Salvatore, MD5; Genovefa A. Papanicolaou, MD6; Rosemary Soave, MD7;
1Medicine, NYP/Weill cornell, New York, NY; 2Memorial Sloan-Kettering, New York,
NY; 3Weill Cornell Medical Center - New York Presbyterian Hospital, New York, NY;
4Weill Cornell Medical College of Cornell University, New York, NY; 5NYP/Weill
Cornell, New York, NY; 6Infectious Disease Service, Memorial Sloan-Kettering Cancer
Center, New York, NY; 7Weill Cornell Medical Center/ New York Presbyterian
Hospital, New York, NY
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Background. Fulminant toxoplasmosis is a rare and difficult to diagnose compli-
cation after HSCT. Disseminated toxoplasmosis has a reported incidence of 0.1 to 6%
in allogeneic transplants and is often fatal.
Methods. We report a cluster of 6 cases of fulminant toxoplasmosis, diagnosed

within a 1-year period, at 2 neighboring transplant centers in NYC. Toxoplasmosis
was diagnosed by positive serum PCR or at autopsy.
Results. Between December 2012 and September 2013, six patients were diag-

nosed with fulminant toxoplasmosis at MSKCC (4 cases) and NYPH/Weill Cornell
(2 cases). The incidence of cases, preceding this study, was 1-2 cases per year at
MSKCC and zero over the prior 5 years at NYP/Weill Cornell. Underlying diagnosis
were acute lymphoblastic leukemia (2), acute myeloid leukemia, myeloma, lymphoma
and myelodysplastic syndrome (1 each). Patients received ex-vivo T-cell depleted pe-
ripheral blood stem cell (TCD-PBSC) allograft (3) or umbilical cord + TCD-PBSC al-
lografts (3). Five patients received anti-thymocyte globulin during their conditioning
regimen. Five of 6 patients had positive Toxoplasma IgG prior to transplant. All pa-
tients presented with fevers prior to developing respiratory failure and death. Median
days from transplant to death was 37 days (range 23-135 days). Diagnosis of
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toxoplasmosis was made by serum PCR (n = 4 patients, range 45,100-4,900,000 copies/
ml) or at autopsy (n = 2 patients). None of the patients were taking prophylaxis with
activity against toxoplasma prior to diagnosis. No epidemiologic risk factors to explain
the increased incidence were identified.
Conclusion. We report an unexplained cluster of 6 cases of fulminant and fatal

toxoplasmosis, occurring within a 1 year period, in TCD and UCB recipients at 2 cen-
ters in NYC. No common epidemiologic link was identified. We urge a high index of
suspicion for toxoplasmosis, and prompt investigation using toxoplasma serum PCR,
for severely immunosuppressed HSCT recipients who are toxoplasma seropositive and
present with unexplained fevers.
Disclosures. All authors: No reported disclosures.

453. Association of Clostridium difficile Infection (CDI) with Excess
Mortality after Liver Transplantation (LT) for Hilar Cholangiocarcinoma
(CCA)
Poornima Ramanan, MD1,2; Nathan W. Cummins, MD1; Mark P. Wilhelm, MD1; Julie
K. Heimbach, MD1; Ross Dierkhising1; Walter Kremers, PhD3; Charles B. Rosen, MD1;
Gregory J. Gores, MD1; Raymund R. Razonable, MD4; 1Mayo Clinic, Rochester, MN;
2Mayo Clinic health system - Eau Claire, Eau Claire, WI; 3Division of Biomedical
Statistics and Informatics, Mayo Clinic, Rochester, MN; 4Division of Infectious
Diseases, Department of Medicine, Mayo Clinic, Rochester, MN
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Background. LT patients are at higher risk of CDI compared to other hospitalized
patients. Since LT patients with CCA often require antibacterial therapy for various
infections, they may be at increased risk of CDI. However, the epidemiology, risk fac-
tors and impact of CDI in LT recipients with CCA have not been studied. We describe
the epidemiology and risk factors for CDI and assess its impact on patient outcomes
among LT patients with CCA.
Methods. We conducted a retrospective cohort study of patients who underwent

neoadjuvant chemo-radiotherapy followed by LT for CCA during 2004-2013 at a single
tertiary referral center.
Results. The population consisted of 124 patients who were followed for median

duration of 4.2 years (interquartile range (IQR) 1.5-6.7 years). 15.9% developed CDI
within 9.3 years post-transplant (19 episodes in 15 patients).10 (67%) were male. Thir-
teen (68%) were community-onset CDI. Initial treatment regimen consisted of oral
metronidazole in 11 (58%) and oral vancomycin in 8 (42%) episodes. 4 patients devel-
oped recurrent CDI. Recurrent CDI was treated with oral metronidazole (50%) and
oral vancomycin (50%). No patient died from CDI and none developed toxic mega-
colon or required surgical intervention. On univariable analysis, LT patients with his-
tory of a pre-transplant infection (within 6 months pre-transplant) had lower risk of
post-transplant CDI (HR 0.3 (0.1-0.9); P = 0.04). Post-transplant CDI was associated
with higher mortality when adjusted for recurrent CCA (HR 4.6 (1.4-15.2); P = 0.01).
Conclusion. CDI is a common infectious complication after LT for CCA, and is

associated with a higher risk of mortality. Its prevention, through antimicrobial stew-
ardship, may improve the outcomes of LT patients with CCA.
Disclosures. All authors: No reported disclosures.

454. Cytomegalovirus (CMV) Disease after Lung Transplantation (LT) is
associated with increased mortality despite Extended Antiviral Prophylaxis
Elena Beam, MD1; Timothy Lesnick2; Walter K. Kremers, PhD3; Raymund
R. Razonable, MD4; 1Infectious Disease, Mayo Clinic, Rochester, MN; 2Mayo Clinic,
Rochester, MN; 3Division of Biomedical Statistics and Informatics, Mayo Clinic,
Rochester, MN; 4Division of Infectious Diseases, Department of Medicine, Mayo
Clinic, Rochester, MN
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Background. The duration of anti-CMV after LT varies widely among transplant
centers. Because CMV is associated with poor outcome, some centers have extended
prophylaxis to reduce the rates of CMV disease. We aimed to assess the epidemiology
and outcome of CMV infection in high-risk LT recipients receiving extended (and for
some, lifelong) prophylaxis.
Methods. This is a retrospective review of CMV D + /R- and R+ LT recipients dur-

ing January 2005 to September 2012. Starting in January 2007, valganciclovir prophy-
laxis was given lifelong for CMV D + /R- and 6 months for R+ LT patients. The risks of
CMV infection and disease were assessed for association with the duration of prophy-
laxis using Cox proportional hazard models. In addition we used similar models to
identify risk factors for mortality, including the time-dependent covariates of CMV
prophylaxis, CMV infection and disease, and age, sex, and Charlson comorbidity
score.
Results. A total of 88 LT patients were at risk of CMV disease, including 32 CMV

D + /R-, and 56 R+ LT patients (40 CMV D + /R + ; 16 CMV D-/R+). The median age
at LT was 49 (IQR, 51-63) years; 49 (55.7%) were female. The most common indica-
tions for LT were chronic obstructive pulmonary disease (n = 27) and idiopathic pul-
monary fibrosis (n = 25). CMV infection occurred in 11, while CMV disease occurred
in 9 patients. Use and duration of CMV prophylaxis was not significantly associated
with mortality. Significant factors for mortality were CMV disease [HR 4.19 (95% CI:
1.67-10.495), p = 0.002], and CMV infection and disease [HR 3.78 (95% CI: 1.73-8.24),
p = 0.001]. The associations with these risk factors were not qualitatively impacted by
prophylaxis. There was no significant difference in mortality between CMV D + /R-
and R+ LT recipients.

Conclusion. CMV infection continues to occur in LT patients despite extended
antiviral prophylaxis. It remains to be significantly associated with a higher rate of
mortality. Better strategies to improve its prevention may lead to a better outcome
among LT recipients.
Disclosures. All authors: No reported disclosures.

455. Enterococcal Infections (EI) in Liver Transplant (LT) Recipients- a 9
year retrospective review
Mohammad Elbatta1; Priscilla Rupali, MD1; Hiba Hadid1; Daniela Moreno, MPh1;
Mayur Ramesh, MD1; Ramon Del Busto1; George Alangaden, MD2; 1Infectious
Diseases, Henry Ford Hospital, Detroit, MI; 2Wayne State University, Detroit, MI
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Background. Infections after LT cause significant morbidity and can adversely af-
fect the function of the transplanted organ. Enterococcus faecalis and faecium are
pathogens increasingly associated with infections after LT. However, there is scant
data available regarding the incidence, risk factors and outcomes of EI in LT recipients.
Methods. This is a cohort study aimed at finding the incidence, risk factors and

outcome of EI in LT recipients from years 2004 to 2012 at Henry Ford Hospital in De-
troit Michigan. Clinical information including patient demographics, clinical, labora-
tory, treatment and outcome data was collected. Frequency analysis of all variables
using a chi-square test for dichotomous variables and a students’ t-test for continuous
variables was performed. We also performed a logistic regression for risk factors which
could contribute to death with EI.
Results. The incidence of Enterococcal infections in this cohort of 892 LT recipients

was 18.3 per 100 (163/892) transplant patients. The median duration of development of
EI from the date of transplant was 17 days (mean= 104; range= 1-1460). EI most often
presented as urinary tract infections (42%), intrabdominal abscesses (27.6%) and bacter-
emia (19%). E.faecium (67%) was more common as compared to E.faecalis (33%). Van-
comycin resistant Enterococci(VRE) was observed in 89/163 (55%) of infections. Among
the EI 86.5% were treated for a mean duration of 16 + 19.8 days. Microbiological clear-
ance was achieved in these patients at a mean duration of 4.8 + 7.15 days. A logistic re-
gression revealed previous comorbidities (OR = 4.03), long ICU stay (OR = 1.02), EI
occurring less than 1 year after transplant (OR =1.54), presence of concomitant infec-
tions (OR = 3.64) and presence of clinical progression or microbiological persistence of
infection (OR = 6.36) predicted death in this cohort.
Conclusion. Enterococcal infections are an important cause for morbidity and

mortality in liver transplant recipients. Urinary tract is the most common source fol-
lowed by intraabdominal infections. VRE contributed to half of the EI in this cohort.
Death is this cohort was predicted by clinical progression, microbiological persistence,
previous comorbidities and presence of coexisting infections.
Disclosures. All authors: No reported disclosures.

456. Infectious Myositis Secondary to Multidrug-Resistant Gram Negative
Rods in Cancer Patients
Nobuyoshi Mori, MD1; Polly Williams, MT(ASCP), CIC1; Jeffrey Tarrand, MD2; Zhi-
Dong Jiang, MD, PhD3; Herbert Dupont, MD, FIDSA3; Javier Adachi, MD, FIDSA1;
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MD Anderson Cancer Center, Houston, TX; 3Center for Infectious Diseases,
University of Texas, School of Public Health, Houston, TX
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Background. Severe infections caused by multidrug-resistant gram negative rods
(MDR-GNRs) are increasing healthcare problem worldwide, especially in immuno-
compromised patients. Infectious myositis is a primary infection of skeletal muscles,
usually secondary to gram-positive bacteria, especially Staphylococcus aureus. Al-
though myositis secondary to GNRs are uncommon, several cases secondary to Escher-
ichia coli have been reported in cancer patients. The objective of our study is to
describe the microbiological and clinical characteristics of infectious myositis second-
ary to MDR-GNRs in cancer patients.
Methods. From January 2009 to December 2013 we retrospectively reviewed clin-

ical isolates to identify cases of myositis secondary to MDR-GNRs. The diagnosis of
infectious myositis was based on clinical presentation (fever and/or pain in the in-
volved muscle), confirmed by compatible radiologic findings and/or muscle biopsy.
MDR-GNRs were defined by presence of ESBL or resistance to≥ 3 of 4 groups (3rd-
4th generation cephalosporins, carbapenems, piperacillin/tazobactam and/or quino-
lones). Resistance to carbapenems alone was also criteria for Carbapenem-Resistant
Enterobacteriaceae (CRE) and MDR-Pseudomonas.
Results. 17 cases of MDR-GNRs myositis were identified. Median age was 56 (10 -

83), with 14:3 male to female ratio. All patients had hematological malignancies (65%
AML) and severe neutropenia, with 59% involvement of lower extremities. E. coli
(47%) was the leading cause, followed by Klebsiella pneumonia (24%), Enterobacter
species (18%), Pseudomonas aeruginosa (6%) and Stenotrophomonas maltophilia
(6%). Among 15 Enterobacteriacea isolates, 27% were CRE and 74% produced
ESBL. 88% were diagnosed based on positive blood culture and imaging studies, and
the remaining 12% were based on muscle biopsy. 82% received active combination an-
timicrobial therapy, whereas 18% had active single therapy. None of the patients
expired.
Conclusion. Myositis secondary to MDR-GNRs has emerged as a serious problem

among neutropenic patients with hematologic malignancy. Awareness of this emerging
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infection and causative organisms are essential to ensure early and appropriate therapy,
to achieve the best possible clinical outcome.
Disclosures. All authors: No reported disclosures.

457. Actinomyces Infection in Hematologic and Solid Cancer Patients at the
University of Texas MD Anderson Cancer Center in 1998-2014
Andres Gutierrez, MD1; Ella Ariza-Heredia, MD2; Jeffrey J. Tarrand, MD3;
Dimitrios Kontoyiannis4; 1Internal Medicine - Infectious Diseases, Baylor College of
Medicine, Houston, TX; 2Infectious Diseases, Infection Control and Employee Health,
University of Texas MD Anderson Cancer Center, Houston, TX; 3Department of
Laboratory Medicine, University of Texas M. D. Anderson Cancer Center, Houston,
TX; 4University of Texas M.D. Anderson Cancer Center, Houston, TX
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Background. Actinomyces species are common human commensal flora that be-
come pathogenic only under certain conditions. Characteristics and treatment of acti-
nomycosis in cancer patients have not been well described. A descriptive analysis of the
disease in this population is presented herein.
Methods. Actinomyces-positive cultures for any source were identified at The Uni-

versity of Texas MD Anderson Cancer Center microbiology laboratory from 1998 to
2014. A retrospective review of the patients’ medical records was carried out, and case
definitions were created to classify the infection as proven, probable, or possible based
on clinical presentation, culture site, and pathologic findings. Patient characteristics
were collected, including known risk factors for actinomycosis noted in the literature.
Results. We identified a total of 156 cases of actinomycosis after excluding 582

contaminants. The patients’ median age was 58 years. According to our definitions,
14 (9%) of the cases were proven, 60 (38%) were probable, and 82 (53%) were possible.
Most of the patients (66%) had solid tumors, whereas 21% had hematologic malignan-
cies and 12% had no cancer diagnosis. The presentations by anatomical site were the
thorax (45%), abdomen-pelvis (29%), and face-neck (20%). Other patient characteris-
tics are listed in the table. In terms of treatment, aminopenicillins were used most fre-
quently (71%) followed by tetracyclines (37%). The mean duration of treatment was 6
weeks, and 74% of the cases responded to therapy.

Variable Patients (%)

History of local trauma or surgery (at the site of infection) 52
Lymphopenia (<1,000 cells/mm3) 40
Radiation therapy 34
Steroid use (within 1 month) 8

Conclusion. Actinomycosis in cancer patients has a variety of presentations, with
the thorax being the most common site of infection. Disruption of mucosal barriers is
an important factor in the pathogenesis of the infection as evidenced by the high num-
ber of patients with a history of local trauma/surgery and radiation therapy. Penicillins
continue to be the most used antibiotics, with a good success rate. Diagnosis is com-
plicated by frequent colonization by Actinomyces spp., necessitating a high level of
clinical suspicion for an early diagnosis.
Disclosures. D. Kontoyiannis, Pfizer, Astellas Pharma US, Gilead, and Merck and

Co., Inc.: Research support, Research support

458. Enterococcal Infections (EI) in Kidney Transplant (KT) Recipients –
a Four Year Retrospective Review
Tejal Patel, MD1; Priscilla Rupali, MD1; Daniela Moreno, MPh1; Ramon Del Busto1;
Mayur Ramesh, MD2; George Alangaden, MD1; 1Infectious Diseases, Henry Ford
Hospital, Detroit, MI; 2Infectious Disease, Henry Ford Health System, Detroit, MI
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Background. Enterococcus spp. has emerged as an important nosocomial patho-
gen. The epidemiology and outcomes of Enterococcal infections (EI) in kidney trans-
plant (KT) recipients is poorly defined. We describe the incidence, clinical
epidemiology and outcomes of EI in KT recipients at our institution.
Methods. A retrospective cohort study was done of EI in patients who received a

KT between 2009 and 2012 at Henry Ford Hospital, Detroit Michigan. Clinical infor-
mation including demographics, clinical, laboratory, treatment and outcome data were
collected. Frequency analysis was performed using chi-square test for dichotomous
variables and student’s t-test for continuous variables. Logistic regression analysis
was done of risk factors that could contribute to adverse outcomes resulting from EI
namely, clinical failure, graft loss or death. Clinical failure was defined as lack of clinical
resolution of infection or microbiological eradication after ≥ 7 days of specific antibi-
otic therapy.
Results. The incidence of Enterococcus isolated in our cohort of 478 KT recipi-

ents, followed up for a minimum of 1 year after KT, was 16.1 per 100 (77/478). Of
the isolates 47% were E. faecalis, 28% E. faecium and 42% vancomycin-resistant en-
terococci. In 10/77 (13%) patients the enterococci represented colonization and were
not treated. EI in the remaining 67 patients developed at a median of 30 days after KT
(mean: 113.04 days; range: 5-1362). Of the EIs 78% (52/67) were UTIs and 16% were
intra-abdominal infections. The mean duration of antibiotic therapy for EIs was 18.0
±13 days. Clinical failure occurred in 34% of patients with EIs. There was 1 graft failure,

and 6 deaths of which 1 was attributable to Enterococcal bacteremia. Logistic regres-
sion analysis revealed that pre-transplant antibiotic use was predictive of adverse out-
comes after EI (OR = 5.05, CI = (.94, 27.21), p = .042).
Conclusion. EIs especially UTIs are common after KT, but mortality and graft loss

is rare. VRE was isolated in half the EIs, necessitating VRE-specific antibiotic treat-
ment. Clinical failure occurred in about third of patients with EIs and was associated
with pre-KT antibiotic exposure.
Disclosures. All authors: No reported disclosures.

459. Clinical Characteristics and Outcomes of West Nile Neuroinvasive
Disease in Immunocompromised Hosts: A case-Control Study
Senu Apewokin, MD1; Aasiya Matin, MD2; Naveen Sanath Kumar, MD3;
Shebli Atrash, MD4; Bakhous Aziz5; Jameel Muzaffar3; Vyjayanthi Ganga, MD2;
Monica Grazziutti, MD3; 1Medicine, University Of Arkansas For Medical Sciences,
Little Rock, AR; 2Myeloma Institute or Research and Therapy, UNIVERSTIY OF
ARKANSAS FOR MEDICAL SCIENCES, LITTLE ROCK, AR; 3The Myeloma
Institute for Research and Therapy/University of Arkansas for Medical Sciences, Little
Rock, AR; 4Myeloma, UAMS myeloma institute., little rock, AR; 5Mirt, 4301 West
Markham, little ROCK, AR
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Background. Westnile neuroinvasive disease (WND) can result in significant
morbidity and mortality even in immunocompetent hosts. The clinical features and
outcomes in immunocompromised hosts have not been very well described
Methods. A case control study was performed involving patients receiving cancer

care in our institution. All patients with a positive IgM or IgG in CSF were indentified
as cases and randomly matched to three test-negative controls. Clinical presentations,
outcomes, lab parameters, csf profiles and radiological studies were compared between
the two groups
Results. Seven cases and tewnty-one controls met inclusion criteria. The underly-

ing reason for immudeficiency for the cases was Multiple Myeloma in five patients
HIV in one patient and renal transplant in another. The most common clinical symp-
tom for the WND cases was fever in five patients (71%) whereas this was present in
only nine (52%) of contols. Incidences of cranial nerve palsies, focal motor weakness
and reflex abnormalities were not different between the two groups. CSF chemistry
profiles was normal in the WN cases whereas CSF protienachia was more common
four (19%) in the test-negative controls. CSF WBC was elevated in three (42%) of
cases and twelve (57%) controls. Radiological studies were abnormal on three cases
and 10 controls (two controls did not have studies ) Death within ninety days occured
in two (29% ) cases compared to two controls (9.5 %)
Conclusion. WND presentation in immunocompromised hosts is similar to other

CNS disorders and is often not associated with abnormal CSF profile or radiological
imaging. Clinicians should maintain a high index of suspicion and a low threshold for
CSF sampling in such patients
Disclosures. S. Apewokin, T 2 biosystem: Investigator, Research grant Viracor: In-

vestigator, Research grant

460. Bacteremic vs Non-bacteremic Febrile Episodes in Children with
Cancer: Prospective Multicenter Study in 5 Centers in Israel
Diana Averbuch, MD1; David Greenberg, MD2; Imad Kassis, MD3; Dan Miron, MD4;
Yael Shachor-Meyouhas, MD5; Dan Engelhard, MD6; Itzhak Levy, MD7; 1Hadassah-
Hebrew University Medical Center, Jerusalem, Israel; 2Ben-Gurion University of the
Negev and Soroka University Medical Center, Beer-Sheva, Israel; 3Pediatric Infectious
Disease Unit, Rambam Health Care Campus, Haifa, Israel; 4Haemek Medical Center,
Afula, Israel; 5Pediatric Infectious Disease Unit, Rambam Health Care Campus, Nofit,
Israel; 6Pediatric Infectious Diseases Unit, Hadassah-Hebrew University Medical
Center, Jerusalem, Israel; 7Schneider Children’s Medical Center, Sackler Faculty of
Medicine, Tel Aviv University, Petah Tikva, Israel
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Background. There are significant differences among the centers in etiology of
bacteremia during febrile episodes in children with cancer; and trend of increase in
Gram negative bacteria has been observed. The objectives of the study were to charac-
terize and compare bacteremic and non-bacteremic febrile episodes in children with
malignancies.
Methods. Data from all episodes of fever in children (0-18 years old) with solid

tumors (ST) or hematological malignancies (HM) in 5 Israeli hospitals were prospec-
tively collected during 2008-2009, including: demographical, clinical, laboratory, mi-
crobiological information, treatment and outcome. For coagulase-negative
staphylococci (CONS), only 2 consecutive cultures were considered positive.
Results. There were 863 episodes of fever in 232 children; 511 (60%) with ST; 352

(40%) HM; 135 (16%) episodes with 166 bacteria isolated from blood. Among them
Gram positive bacteria 123 (74%), including CONS 61 (37%), Staphylococcus aureus
and Streptococcus viridians 16 (10%) each, others 30 (17%); Gram negative bacteria
including E.coli 12 (7%), Klebsiella spp. 8 (5%), Enterobacter spp. 7 (4%), Pseudomonas
spp. 5 (3%), others 11 (7%).
Bacteremia was more frequent in the presence of Hickman catheter, 40/150 (27%) or

PICC lines, 15/56 (29%) vs PORT-A-CATH, 80/622 (13%) (p < 0.001); when absolute
neutrophil count (ANC) <100/mm3 (80/378 (21%), vs ANC 100-499/mm3 (29/211
(14%) or ANC >500/mm3 (26/244 (11%) (p < 0.001); and in patients with most inten-
sive treatments (including AML, JMML, some relapse protocols) 32/132 (24%) vs less
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intensive treatments 103/579 (15%) (p = 0.01). The following parameters were
significantly different in bacteremic vs non-bacteremic episodes: duration of fever, du-
ration of neutropenia and CRP (p < 0.05 each). Mortality was 8/135 (6%) in bacteremic
vs 2/714 (0.3%) in non-bacteremic (p < 0.001) episodes.
Conclusion. Gram positive pathogens remain the predominant cause of bactere-

mia in children with solid or hematological malignancies in Israel. Bacteremia is sig-
nificantly more frequent following intensive chemotherapy, in the presence of
Hickman or PICC line as compared to PORT-A-CATH; during deep neutropenia
<100/mm3, and it is associated with increased mortality.
Disclosures. All authors: No reported disclosures.
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Statistics and Informatics, Mayo Clinic, Rochester, MN; 4Division of Infectious
Diseases, Department of Medicine, Mayo Clinic, Rochester, MN
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Background. Clostridium difficile infection (CDI) is a common cause of nosoco-
mial diarrhea. It can result in severe complications and death, especially among immu-
nocompromised hosts. We conducted a single-center, retrospective cohort study to
characterize CDI in lung transplant (LT) recipients (R).
Methods. The transplant database was reviewed for all adult LT (including heart-

LT) performed between 2002 to 2011. CDI was defined by the presence of diarrhea and
a positive stool test for toxigenic Clostridium difficile (enzyme immunoassay [EIA] for
C. difficile toxins A and B from 2002 to June 2007 followed by polymerase chain reac-
tion (PCR) from July 2007 onwards), or colonoscopic or histopathologic findings of
pseudomembranous colitis.
Results. Fifteen of 91 LTR developed at least one CDI episode, with a total of 19

CDI episodes. The cumulative incidence of CDI was 9%, 11% and 18% at 6 months, 1
and 3 years post-transplantation respectively. Median time to diagnosis of first CDI
episode was 164 days (interquartile range: 75 to 562 days) after LT. 80% (12 of 15)
of LTR who developed CDI had received induction immunosuppression with OKT-
3 or thymoglobulin. All but one patient was receiving a gastric acid-suppressing
agent at the time of CDI diagnosis. 71% (10 of 14) were on a proton-pump inhibitor,
and 29% (4 of 14) were on a H2-receptor blocker. All were receiving chronic antibiotic
prophylaxis: 15 (100%) were on trimethoprim-sulfamethoxazole for Pneumocystis jir-
oveci prophylaxis; 9 (60%) were on azithromycin for bronchiolitis obliterans syndrome
prophylaxis. LTR who developed CDI had a higher hazard of mortality after diagnosis
(HR: 3.73; 95% CI (1.82-7.66); p-value <0.01), and only 26% (4 of 15) of LTR were alive
at the conclusion of the study.
Conclusion. CDI is associated with increased mortality in LTR. LTR have many

risk factors that predispose them to development of CDI. Strategies to decrease the
risk of CDI are needed to improve survival in this patient population.
Disclosures. All authors: No reported disclosures.
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Background. Heart failure has become a major epidemic affecting more than 23
million people worldwide. Approximately 550,000 new cases of heart failure are diag-
nosed annually in the United States. Orthotropic heart transplantation provides the
greatest survival benefit for advanced heart failure. However, the demand for donor
hearts far exceeds organ supply. Therefore, implantable left ventricular assist devices
(LVADs) are increasingly being used as a bridge to transplantation and often as desti-
nation myocardial surrogate therapy. The objective was to analyze the rate of infectious
complications and overall survival in heart transplant recipients with and without
prior LVAD therapy.
Methods. We retrospectively reviewed medical records of all heart transplant re-

cipients from January 2007 to June 2013 at 3 Mayo Clinic sites (Rochester, Arizona and
Florida). Patients were excluded if: 1) their LVAD was not a Heartmate II device, 2)
they had more than one device prior to transplant, 3) if they had a total artificial
heart or RVAD implanted, and 4) if the patient died less than 6 months after trans-
plant.Data including patient demographics, comorbid conditions, details of heart

transplantation, infectious complications and survival was compared between patients
who received LVAD therapy prior to transplant to those who did not.
Results. Overall, 296 patients were eligible for the study. Of these, 65 (22%) pa-

tients had received LVAD therapy prior to heart transplant. Majority of the patients
were males (70%) and Caucasian (79%). The two groups were similar in terms of de-
mographics and co-morbid conditions. The presence of pre-transplant LVAD did not
have any significant effect on time to first infection after transplant (Hazard Ratio:
1.066, 95% CI [0.664 to 1.714], p = 0.79). The rate of post-transplant infections was
1.35 for those who received an LVAD and 1.31 for those who did not, p = 0.91. Sim-
ilarly, no difference was seen between the two groups in terms of patient’s survival (HR
of 0.484, 95% CI [0.112 to 2.081], p = 0.33)
Conclusion. The presence of an LVAD prior to heart transplant does not increase

rate of infection post-heart transplant and does not adversely affect survival in these
patients.
Disclosures. All authors: No reported disclosures.
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Background. In adult liver transplant recipients, candidemia is of significant con-
cern in the post transplant period. Prophylaxis is recommended in adult high-risk pa-
tients, such as those with prolonged operative time, retransplantation or high-volume
transfusion requirement. There are limited data on the incidence of candidemia in pe-
diatric liver transplant recipients. We aimed to describe the incidence of candidemia in
the 30 days post-liver transplant and frequency of perioperative antifungal therapy at a
large pediatric institution.
Methods. All liver transplant patients from 2000 to 2011 at the Children’s Hospital

of Philadelphia were retrospectively reviewed. Data on perioperative antifungal therapy
and blood culture results were collected. Patients were followed for 30 days post-trans-
plant to evaluate for the onset of candidemia.
Results. 134 patients underwent liver transplantation over the 12-year study peri-

od. Candidemia was diagnosed in the first 30 days post transplant in 10 (7.1%) patients.
Rates of candidemia varied with each three-year period with the lowest rate being in
the last three years of the study (Table). Perioperative antifungal therapy was infre-
quently used. Rates increased between the periods of 2000 to 2002 and 2003 to 2005
but then remained stable (Table).

Table: Rates of candidemia and perioperative antifungal therapy by 3 year time periods

Liver transplant
patients Candidemia (n, %)

Perioperative
antifungal therapy (n, %)

2000-02 30 2, 6.7% 2, 6.7%
2003-05 24 4, 16.6% 3, 12.5%
2006-08 35 3, 8.6% 4, 11.4%
2009-11 45 1, 2.2% 5, 11.1%
Total 134 10, 7.4% 14, 10.4%

Conclusion. The incidence of candidemia among pediatric liver transplant pa-
tients appears to have decreased over time in this single center cohort. The overall
rate of perioperative antifungal therapy remained low and did not increase in accor-
dance with the decrease in candidemia. Further investigation in multicenter cohorts
is warranted to determine sources for decreasing candidemia rates such as improved
infection control practices and operating room factors.
Disclosures. T. Zaoutis, Merck: Investigator, Research grant Merck: Consultant,

Consulting fee Pfizer: Consultant, Consulting fee Astellas: Consultant, Consulting fee

464. BK Virus Genetic Changes in Pediatric Kidney Transplant Patients
with Prolonged BK Viral Load
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Kalyan Mallempati, MSc2; Lynn Kjelson, MPH, MMS, PA-C1; Matthew W. Anderson,
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Background. BK virus (BKV) is a prominent post-transplant infection for pediat-
ric kidney transplant patients. We do not know what differentiates the patient that
manifests BK nephropathy or prolonged BK viral load from the patient who does
not. Little is known about genetic changes in the entire genome, which encodes five
proteins: agnoprotein, VP1-3, Large T and small t antigen. The overall aim of this
study is to identify specific BKV strains (genetic variants) from pediatric kidney trans-
plant patients that would predict higher risk of BKV disease.
Methods. To detect specific BKV strains, we sequenced the entire BK genome.

Long range inverse PCR with four primer sets was used to amplify the full BK
genome and next generation sequencing was performed using the Ion TorrentTM

Personal Genome Machine. Longitudinal plasma samples were sequenced from 6
pediatric kidney transplant patients. BK viral load ranged from 103 to 106 during
the sampling period.
Results. In the table, amino acid substitutions accounting for ≥ 95% of the popu-

lationare listed for each BK protein. For an individual patient, the same high frequency
amino acid substitutions were consistently found in multiple longitudinal blood sam-
ples (average 3 samples/patient). Patients with prolonged and sustained high BK viral
load by PCR with or without BK nephropathy were more often associated with amino
acid substitutions in the Large T antigen compared to the other proteins. Few signifi-
cant genetic changes were identified overall.

Patient LT VP1 VP2 Outcome BK+ Duration

1 Q668
E L5F

S77R - BKN
BK VL 104

14m

2 - - BKN
BK VL 103

9m

3 S405C
S1421C
D241E

- - Persistent BK viral load 9m, now resolved

4 T592A - Persistent BK viral load 3m, now resolved
5 T341A Persistent BK viral load

BK VL < 103
6m

6 D241E BKN
BK VL 103

84m

BKN–BK nephropathy; BK VL–BK viral load; m-months

Conclusion. Using next generation sequencing, genetic changes resulting in
amino acid subsititutions can be detected throughout the entire BK virus genome
but appear to concentrate in the Large T antigen in pediatric kidney transplant patients
who have persistent BK viral load with or without BK nephropathy. Large T antigen is
known to be important in polyomavirus replication. Genetic changes in BK virus ap-
pear to remain stable, without any significant new genetic changes appearing over
time.
Disclosures. All authors: No reported disclosures.

465. Systemic Ribavirin Therapy for Respiratory Syncytial Virus Infections
in Pediatric Solid Organ Transplant Patients: A single hospital experience
over 3 RSV seasons
Susan Wollersheim, MD; Jakob Armann, MD; Khalid Khan, MD; Pediatrics,
Georgetown University Medical Center, Washington, DC
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Thursday, October 9, 2014: 12:30 PM

Background. Respiratory Syncytial Virus (RSV) is the most common cause of
lower respiratory tract infection in children and supportive care remains the mainstay
of therapy. Immunocompromised patients are more severely affected by RSV infection,
but approved treatment options remain limited. Systemic Ribavirin treatment for RSV
infections has been previously described in lung transplant recipients, but its use in in
pediatric solid organ transplant (SOT) patients has not been well defined. Given the
large volume of pediatric SOT patients at our center, we retrospectively analyzed the
use of systemic ribavirin for RSV infections in this patient population.
Methods. We reviewed medical records for all pediatric transplant patients who

had positive RSV antigen and/or PCR testing from October 2011 to April 2014. Patient
characteristics, use and dosage of Ribavirin from pharmacy records, immunosuppre-
sive therapy, co-infections, clinical and laboratory changes were evaluated.
Results. Fifteen patients who were RSV positive received eighteen courses of Riba-

virin; one patient also received IV Ribavirin for compassionate. Eight patients who
were RSV positive were not treated. Patient transplant types and demographics are pro-
vided in Figures 1 and 2. The oral Ribavirin dose ranged from 15-20mg/kg/day, given
for a range of 5-14 day courses. Treatment had to be stopped in one patient due to
pancytopenia. Additional outcome measures for PICU admission, oxygen require-
ment, need for mechanical ventilation showed no significant difference between the
two groups. One patient in each group received Palivizumab for RSV prophylaxis
per consensus guidelines.
Ribavirin was well tolerated in our pediatric SOT transplant patients with RSV in-

fection without severe side effects. There were missed opportunities to provide RSV
prophylaxis for these high risk patients. Larger prospective studies are needed to better
describe oral Ribavirin as a potential treatment for RSV in this patient population.

Conclusion. This is the first larger study of systemic ribavirin use for RSV in pe-
diatric SOT patients.
Disclosures. All authors: No reported disclosures.

466. Skin lesions in febrile neutropenic patients
Mucahit Yemisen1; Asli Vatan1; Ilker Balkan1; Ayse Salihoglu2; Tugrul Elverdi2;
Emre Eskazan2; Bilgul Mete1; M.Cem Ar2; Seniz Ongoren2; Zafer Baslar2;
Resat Ozaras1; Nese Saltoglu1; Recep Ozturk1; Teoman Soysal2; Fehmi Tabak1;
1Infectious Diseases, Istanbul University, Cerrahpasa Medical School, Istanbul, Turkey;
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2Internal Medicine, Hematology Section, Istanbul University, Cerrahpasa Medical
School, Istanbul, Turkey
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Background. Rashes in febrile neutropenic patients present an important problem
in differential diagnosis for their physicians. In these patients, rashes may be the first
and only evidence of a serious and life-threatening infection. In this study, we aimed to
retrospectively report the etiology of skin lesions in febrile neutropenic patients with
hematologic malignancies.
Methods. In our study, hospitalized febrile neutropenic patients with hematologic

malignancy, aplastic anemia, or bone marrow transplantation were included. Patient
files were screened retrospectively and patients with skin lesions during febrile neutro-
penic episodes were selected. Patients with febrile neutropenia were initiated an anti-
pseudomonal beta-lactam therapy according to IDSA guidelines. Skin lesions of these
patients during febrile neutropenic episode, consulted and evaluated with infectious
disease and dermatology specialists
Results. A total of 50 patients were included in our study. Twenty six (52%) of the

patients were male and the average age was 45.8 (± 15), respectively. The most com-
mon underlying disease was acute myeloid leukemia with 29 (48%) patients. The most
frequently observed type of lesion was maculopapular eruption (40%) whilst it was fol-
lowed by erythematous necrotic nodule (18%). The most common cause of skin lesions
were infections and drug eruptions with 26 (52%) and 16 (32%) patients, respectively.
Ecthyma gangrenosum in 8 patients, skin involvement of oppurtunistic fungal infec-
tions in 7 patients and herpes labialis in 5 patients were most common causes of skin
lesions in infection group. In 16 (32%) patients the skin lesions were found to be re-
lated to drugs; piperacillin/tazobactam, co-trimaxazol and etoposid were the most
common cause of drug related skin lesions. Of the patients, 6 patients died during
or soon after the development of skin lesions and in 5 of 6 patients, the skin lesions
were found to be related with infectious causes.
Conclusion. Infections were found to be the most common cause of skin lesions in

febrile neutropenic patients.
Disclosures. All authors: No reported disclosures.

467. Analysis of Clinical and Economical Outcomes of Fidaxomicin Use for
Clostridium difficile infections
Sarah Flaherty, PharmD1; John Lock, PharmD1; Markian Bochan, MD, PhD, FIDSA2,3;
1St Vincent Hospital, Indianapolis, IN; 2Infectious Disease of Indiana, PSC, Carmel,
IN; 3St Vincent Hospital, Indianapolis Campus, Indianapolis, IN

Session: 48. Treatment of Antimicrobial Resistant Infections
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Background. Clostridium difficile infections (CDI) result in considerable morbid-
ity and mortality. With more than 336,000 CDI cases reported in 2009 and the emer-
gence of the hypervirulent NAP1/BI/027 C. difficile strain, there is great incentive to
identify effective antimicrobial treatment options. Fidaxomicin is a novel agent with
bactericidal activity against C. difficile, and its use may help achieve CDI resolution
and prevent recurrence. The purpose of this study was to examine the use of fidaxo-
micin at the St. Vincent Indianapolis Hospital and to assess the clinical and economic
benefits its use provides.
Methods. This retrospective matched cohort study evaluated patients with CDI

who received fidaxomicin or vancomycin from March 2012-October 2013. Each
adult participant who had received fidaxomicin was matched and compared to two
participants who had received vancomycin. Participants were excluded if they had re-
ceived either medication for less than two days and/or were pregnant during treatment.
The primary objective was clinical efficacy, defined by cure or clinical improvement of
CDI at discharge and neither a record of death nor readmission to a St. Vincent Health
hospital thirty days post discharge. Secondary objectives included length of total hos-
pital stay, length of hospital stay after initiation of CDI treatment, number of readmis-
sions, number of readmissions related to CDI, adverse events, presence/development
of CDI sequelae, and actual variable direct and total hospital costs.
Results. Twenty-six fidaxomicin patients met inclusion criteria and were matched

to 46 vancomycin patients. Both cohorts were statistically similar at baseline in all areas
except probiotic use (62% fidaxomicin vs 15% vancomycin, p < 0.001). There was no
significant difference in clinical efficacy rates between the two cohorts (46% fidaxomi-
cin vs 50% vancomycin, p = 0.809). Patients in the fidaxomicin cohort were found to
have a longer average length of stay (22.5 days vs 13.8 days, p = 0.015). Other secondary
outcomes were not significantly different.
Conclusion. Fidaxomicin did not show a difference in our composite outcome

when compared to vancomycin in our patient population receiving therapy for CDI.
Disclosures. M. Bochan, Cubist Pharmaceuticals: Speaker’s Bureau, Speaker

honorarium

468. RBX2660 (microbiota suspension) for Recurrent C. difficile Infection:
60-Day Interim Analysis of the PUNCH-CD Phase 2 Safety Study
Erik Dubberke, MD, MSPH1; Robert Orenstein, DO2; Paul Mariani, MD3;
Kathleen Mullane, DO, FIDSA4; Mary Kay Sobcinski, RN, MHA5; 1Division of
Infectious Diseases, Washington University School of Medicine, St. Louis, MO;
2Infectious Diseases, Mayo Clinic Arizona, Phoenix, AZ; 3Infectious Disease, Sanford
Health, Fargo, ND; 4University of Chicago Medicine, Chicago, IL; 5Rebiotix Inc.,
Roseville, MN

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. There is increasing recognition that fecal transplant (FT) is an effec-
tive treatment for recurrent C. difficile infection (CDI). However, donor screening and
product preparation can be burdensome. Despite promising efficacy results, safety data
are limited. We report on a 60-day interim analysis of the first prospective open-label
multi-center safety study of a next generation microbiota restoration therapy that has
been standardized and manufactured under controlled conditions.
Methods. Patients with recurrent CDI, defined as at least 3 CDI episodes or at least

2 severe episodes resulting in hospitalization, were enrolled. All patients received treat-
ment with RBX2660 (microbiota suspension) administered via enema. A second treat-
ment was permitted if CDI recurred in < 8 weeks after the first treatment. Follow-up
was at 7, 30 and 60 days and 3 and 6 months after the last treatment. The primary
objective was the product-related adverse events (AEs). A secondary objective was
CDI resolution.
Results. Of the 40 patients enrolled at 11 centers in the US, 34 patients (mean age

66.8 years, 67.6% female) received at least one treatment. Thirty-one patients were in-
cluded in a 60-day interim analysis. A total of 158 AEs were elicited in 29 patients. AEs
were predominantly mild to moderate and included flatulence, belching, constipation,
and occasional bouts of diarrhea. There were 9 serious AEs reported in 6 patients (3
recurrent CDI ≤ 8 weeks days post-treatment, all of which required hospitalization; 1
case of pneumonia; 1 pelvic fracture; 1 stab wound; 1 chronic obstructive pulmonary
disease; 1 pulmonary edema and 1 respiratory failure). None of the serious AEs was
related to RBX2660 or its administration. Efficacy of RBX2660 defined as the absence
of CDI at 8 weeks after the last dose was 87.1%.
Conclusion. RBX2660 was well-tolerated and demonstrated satisfactory safety in a

60-day interim analysis of the first prospective multi-center study of a next generation
standardized, commercially prepared microbiota restoration therapy for recurrent
CDI.
Disclosures. E. Dubberke, Rebiotix: Consultant and Investigator, Consulting fee

and Research support; Sanofi Pasteur: Consultant and Investigator, Consulting fee
and Grant recipient; Merck: Consultant and Grant Investigator, Consulting fee and Re-
search support; Cubist: Consultant and Investigator, Consulting fee and Research sup-
port R. Orenstein, ReBiotix: Investigator and Scientific Advisor, Consulting fee and
Research support; Merck: Consultant and Investigator, Research support P. Mariani,
Rebiotix: Investigator, Research support K. Mullane, Rebiotix: Research Contractor,
Research support; Astellas Pharma US Inc.: Research Contractor and Speaker’s Bureau,
Research support; Ason Pharmaceuticals: Research Contractor, Research support; Chi-
merix: Research Contractor and Scientific Advisor, Research support; Cubist/Optimer:
Research Contractor and Scientific Advisor, Consulting fee and Research grant; Merck
Sharp and Dohme Corp: Research Contractor and Scientific Advisor, Consulting fee
and Research support; ViroPharma: Research Contractor, Research support; Pfizer: Re-
search Contractor, Research support M. K. Sobcinski, Rebiotix Inc.: Employee, Salary

469. The Relationship between Vancomycin Minimum Inhibitory
Concentrations (MICs) and Treatment Failure among Patients with
Methicillin-Resistant Staphylococcus aureus Blood Stream Infections
(MRSA-BSI) at the University of Connecticut Health Center (UCHC)
Tilahun Amdissa Gemtessa, MD1; Trini Ann Mathew, MD, MPH, FACP1; Jeffrey
R. Aeschlimann, PharmD1; Division of Infectious Diseases, University of Connecticut
Health Center, Farmington, CT; Division of Infectious Diseases, Department of
Medicine, University of Connecticut, Farmington, CT; Department of Pharmacy
Practice, University of Connecticut School of Pharmacy, Farmington, CT
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Background. MRSA-BSI has been associated with mortality rates of 20-30%. In re-
cent publications, many factors have been associated with increased risks of treatment
failure, including vancomycin MIC >1 µg/ml. Over the past few years, we have observed
a substantial increase in the prevalence ofMRSAwith vancomycinMICs of 2 µg/ml. The
purpose of our study is to compare the treatment outcomes of patients with MRSA-BSIs
caused by MRSA strains with vancomycin MICs of 1 µg/mL vs 2 µg/mL.
Methods. This is an ongoing retrospective observational cohort study of adult pa-

tients with MRSA-BSIs that occurred between January 2008-November 2013. Patients
were included in the cohort if they were treated with vancomycin for >3 days and had
at least 1 serum vancomycin level obtained during therapy. The primary outcome is treat-
ment failure defined as: a composite of 30-day mortality; persistent bacteremia for≥ 5
days; or clinical nonresponse. Previous published studies using this composite endpoint
have reported treatment failure rates of 39% to 53%. Therefore, we used an anticipated
difference in treatment failure rate of 25%. An adequate sample size (based on α error of
0.05 and β error of 80%) would be 102 patients in order to achieve adequate power.
Results. Thus far data have been collected and evaluated for a total of 33 patients;

vancomycin MICs were 1 µg/mL and 2 µg/mL for 16 and 17 patients, respectively. The
median ages were 59 (range 23-92) and 57 years (range 21-85) respectively. There were
11 male and 5 female patients in the MIC ≤1 µg/ml group compared to 8 male and 9
female patients in the MIC ≥2 µg/ml group. Treatment failure was higher in the MIC
≥2 µg/ml group (10/17 = 64.7%) compared to the MIC ≤1 µg/ml group (6/16 = 37.5%).
Treatment failure was predominantly related to higher numbers of patients with persis-
tent bacteremia in the MIC ≥2 µg/ml group (7/17 = 41.2%) compared to the MIC ≤1
µg/ml group (3/16 = 18.8%). There were 6 patients in the MIC ≥2 µg/ml group who re-
quired ICU level of care as compared to 3 patients in the MIC ≤1 µg/ml group.
Conclusion. A preliminary analysis of data from 33 patients has already revealed a

numerical trend towards higher prevalence of treatment failure driven by persistent
bacteremia for the patients who had MRSA-BSIs caused by strains with vancomycin
MIC ≥2 µg/ml.
Disclosures. All authors: No reported disclosures.
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470. Oritavancin Activity Against Gram-positive Clinical Isolates
Responsible for Documented Skin and Skin Structure Infections in USA
and European Hospitals (2012-2013)
Rodrigo E. Mendes, PhD; Helio S. Sader, MD, PhD; Robert K. Flamm, PhD; David
J. Farrell, PhD; Ronald N. Jones, MD; JMI Laboratories, North Liberty, IA
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Background. Oritavancin (ORI) is under regulatory review in the USA and Eu-
rope for the treatment of acute bacterial skin and skin structure infections (SSSI)
caused by Gram-positive pathogens. The ORI activity was assessed against contempo-
rary isolates causing SSSI.
Methods. 8,428 isolates from documented SSSI were collected from 27 sites in the

USA and 34 sites in Europe, Israel and Turkey as part of the SENTRY Antimicrobial
Surveillance Program (2012-2013). Bacteria were identified by standard algorithms
and MALDI-TOF. Susceptibility testing was performed by CLSI methods (M07-A9);
interpretation of MIC results used CLSI (2014) and EUCAST (2014) criteria
Results. ORI had MIC50/90 values of 0.03/0.06 µg/ml against S. aureus, which were

≥8-fold lower than those obtained for vancomycin (VAN; MIC50/90, 1/1 µg/ml), dap-
tomycin (DAP; MIC50/90, 0.25/0.5 µg/ml) or linezolid (LZD; MIC50/90, 1/1 µg/ml).
These agents had equivalent MIC50/90 values against methicillin-susceptible (MSSA)
and -resistant S. aureus (MRSA). ORI MIC50/90 values against coagulase-negative
staphylococci (CoNS; MIC50/90, 0.03/0.06 µg/ml) were ≥8-fold lower than comparators.
VanA-phenotype E. faecalis had ORI MIC values (MIC50/90, 0.25/0.5 µg/ml) 16-fold
higher than those obtained for VAN-susceptible isolates (MIC50/90, 0.015/0.03 µg/ml);
nevertheless, ORI was ≥2-fold more active than DAP (MIC50/90, 0.5/1 µg/ml) or LZD
(MIC50/90, 1/1 µg/ml) against VanA E. faecalis. ORI (MIC50/90, 0.004/0.008 µg/ml)
had equivalent MIC values against VanB and VAN-susceptible E. faecium and higher
MIC values (MIC50/90, 0.03/0.12 µg/ml) against VanA strains. However, ORI MIC val-
ues against VanA E. faecium were 8- to -64 lower than active (100% susceptible) com-
parators (DAP, MIC50/90, 2/4 µg/ml; and LZD, MIC50/90, 1/1 µg/ml). ORI had potent
activity against S. pyogenes (MIC50/90, 0.03/0.12 µg/ml), S. agalactiae (MIC50/90, 0.03/
0.06 µg/ml) and the S. anginosus group (MIC50/90, 0.008/0.015 µg/ml), with slightly
higher MIC results against S. dysgalactiae (MIC50/90, 0.06/0.25 µg/ml).
Conclusion. ORI had potent activity in vitro against this contemporary collection

of Gram-positive isolates causing SSSI. These results benchmark ORI activity prior to
becoming clinically available.
Disclosures. R. E. Mendes, The Medicines Company: Grant Investigator, Research

grant H. S. Sader, The Medicines Company: Grant Investigator, Research grant
R. K. Flamm, The Medicines Company: Grant Investigator, Research grant
D. J. Farrell, The Medicines Company: Grant Investigator, Research grant
R. N. Jones, The Medicines Company: Grant Investigator, Research grant

471. Antimicrobial Activity and Spectrum of Ceftaroline Tested Against
Bacterial Isolates Causing Skin and Skin Structure Infections (SSSI) in
United States (USA) Medical Centers
Helio S. Sader, MD, PhD; Robert K. Flamm, PhD; David J. Farrell, PhD; Ronald
N. Jones, MD; JMI Laboratories, North Liberty, IA
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Background. Ceftaroline (CPT), the active form of CPT fosamil, is a broad-spec-
trum cephalosporin with bactericidal activity against Gram-positive (GP) organisms,
including methicillin-resistant (R) S. aureus (MRSA), and common Gram-negative or-
ganisms, including wildtype Enterobacteriaceae (ENT).
Methods. 8,446 isolates were consecutively collected from patients with SSSI in

149 USA medical centers in 2013. Strains were tested for susceptibility (S) by CLSI
broth microdilution against CPT and comparators.
Results. 51.0% of S. aureus isolates were MRSA. CPT was very active against methi-

cillin-S S. aureus (MSSA; MIC90, 0.25 µg/mL) and MRSA (MIC90, 1 µg/mL). Against
MSSA, CPT was 16-, 4- and 4-fold more active than ceftriaxone (CRO), linezolid
(LZD) and vancomycin (VAN), respectively; and 17.2% of MSSA were clindamycin
(CLI)-R (5.0% constitutive [Con-R] and 12.2% inducible [Ind-R]). MRSA showed high
R rates to levofloxacin (LEV; 57.7%) and CLI (25.8%; 17.7% Con-R and 8.1% Ind-R).
CPT inhibited all β-haemolytic streptococci (βHS) at ≤0.03 µg/mL (MIC90, ≤0.015 µg/
mL), and it was at least 64- and 32-fold more active than LZD and VAN, respectively.
CPT was slightly more active against group A compared to other βHS groups. Viridans
group streptococci (VGS) were very S to CPT (MIC50/90, 0.03/0.06 mg/ml), while 93.0 and
98.8% of strains were PEN-S (MIC50/90, ≤0.06/0.25 µg/mL) and CRO-S (MIC50/90, 0.25/
0.5 µg/mL), respectively. CPT inhibited 81.8% of ENT at≤0.5 µg/mL. CPT exhibited good
activity against non-ESBL-phenotype strains of Klebsiella spp. and E. coli (MIC90, 0.25 µg/
mL for both), but limited activity against ESBL-producing and/or CRO-R strains.

Conclusion. CPT was active against GP and ENT pathogens recently isolated from
SSSI in USA medical centers, including MRSA (0.0% R). CPT spectrum against GP
was similar to that of LZD and VAN; against ENT, CPT had a spectrum comparable
to CRO. CPT appears to be a valuable option for treatment of SSSI, including those
caused by MRSA.
Disclosures. H. S. Sader, Forest: Grant Investigator, Research grant R. K. Flamm,

Forest: Grant Investigator, Research grant D. J. Farrell, Forest: Grant Investigator, Re-
search grant R. N. Jones, Forest: Grant Investigator, Research grant

472. Ceftaroline-induced Neutropenia: Two Case Reports
Kelly E. Martin,, PharmD1; Lisa E. Davidson, MD1; 1Pharmacy, Carolinas Medical
Center, Charlotte, NC; 2Department of Medicine, Carolinas Medical Center, Charlotte,
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Background. Neutropenia is a known adverse effect of the cephalosporin antibi-
otic class, however it has not been well described with ceftaroline – a 5th generation
cephalosporin with activity against methicillin-resistant Staphylococcus aureus
(MRSA). We describe two cases in which patients experienced neutropenia while re-
ceiving ceftaroline for MRSA infections.
Methods. The first patient was a 33 year-old male with a history of intravenous

drug use who developed MRSA tricuspid and mitral valve endocarditis with a vanco-
mycin MIC of 2 mcg/mL and daptomycin MIC of 1 mcg/mL. After blood cultures re-
mained positive with vancomycin, antibiotics were changed to ceftaroline 600 mg
every 8 hours and daptomycin 8 mg/kg daily. After 32 days of therapy, the ANC de-
creased to 140/µL and ceftaroline and daptomycin were discontinued. With filgrastim,
his ANC recovered after 7 days.
The second patient was a 37 year-old female admitted for severe gastroparesis and

diabetes, found to have MRSA bacteremia with a vancomycin MIC of 2 mcg/mL. She
was treated with vancomycin and then switched to daptomycin as blood cultures re-
mained positive for 14 days. She was found to have a renal abscess and pyelonephritis
but no other metastatic foci and was discharged on daptomycin. Shewas readmitted with
CPK elevation > 1,000 mg/dL and peripheral eosinophilia thought to be due to dapto-
mycin and was switched to ceftaroline 600 mg every 12 hours. After 20 days of inpatient
and outpatient treatment, she was re-admitted with back pain and found to have anMRI
consistent with septic arthritis of L3-L4 at which time vancomycin was added and cef-
taroline increased to 600 mg every 8 hours. After 15 days of combination therapy, her
ANC decreased to 1,000/µL (WBCof 2,900/µL). Ceftarolinewas discontinued and 7 days
later, her ANC and WBC normalized. She continued vancomycin monotherapy.
Results. Using the Naranjo scale, the likelihood of ceftaroline causing neutropenia

in case 1 was possible (score of 4) and in case 2 was probable (score of 7).
Conclusion. In both of these patients, long courses of high dose ceftaroline were

used to treat complicated MRSA infections. Patients should be closely monitored for
neutropenia while receiving ceftaroline, particularly those receiving treatment with
every 8 hour dosing for longer than 14 days.
Disclosures. All authors: No reported disclosures.

473. Comparison of MicroScan System Prompt and Turbidity Methods for
Measuring Vancomycin Minimum inhibitory concentration (MIC) against
Methicillin-resistant Staphylococcus aureus (MRSA) with MIC of 2ug/ml,
the Clinical Implications and economic impact of using alternative
antimicrobial agents to vancomycin for MRSA with possible MIC of 2ug/ml
Amir Kamran, MD1; Karen White, MT(ASCP)2; Bill Lindgren, MT(ASCP)2;
Katie Sims, PharmD BCPS3; Ali Hassoun, MD FACP4; 1Internal Medicine, UAB-
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AL; 3Pharmacy, Huntsville Hospital, Huntsville, AL; 4University of Alabama School of
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Background. Vancomycin remains the mainstay of therapy for Invasive MRSA in-
fections. IDSA guideline recommends an alternative antibiotic in patients with vanco-
mycin MIC of 2ug/ml. There is considerable variability of MIC results depending on
the method used. MicroScan method is the most commonly used in the US. Usually
MicroScan report values higher than broth microdilution method and this can lead to
use of alternative agents.
Methods. A single-center study comparing MicroScan Prompt method vs Micro-

Scan Turbidity method. We collected 21 MRSA isolates from sterile sites with Vancomy-
cinMIC of 2ug/ml measured by Prompt method. The accuracy ofMIC was confirmed by
repeating the Prompt method. Same isolates were tested by Turbidity method and com-
pared with CLSI standard Broth microdilution (BMD) method. In addition, we identified
56 patients over 9 months with invasive MRSA infections with vancomycin MIC of
2 measured by prompt method and its impact on prescribing an alternative agent.
Results. Only 52.2% of MRSA isolate were 2ug/ml when Prompt method was re-

peated. Turbidity method by MicroScan and BMD method showed only 9.5% of
MRSA isolate were 2ug/ml. MicroScan Turbidity and BMD method correlated with
each other 100%. MicroScan Prompt method overcalled vancomycin MIC in 90% of
MRSA isolates. Among 56 patients with invasive MRSA infection, 86% of the patients
had their antibiotics changed due to MIC of 2(n= 48 of 56). Antibiotics were changed
to Daptomycin (72.9%), Ceftaroline (18.7%), Clindamycin (4.1%), Linezolid (2%) and
Telavancin (2%). The prices of these antibiotics in comparison to Vancomycin in
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multiples of Vancomycin price are Daptomycin 27, Ceftaroline 11, Clindamycin 0.3,
Linezolid 25 and Telavancin 18. The average increase in cost was 16.2 times of the Van-
comycin price.
Conclusion. The MicroScan Turbidity can be a cost effective method to measure

vancomycin MIC and comparable to the standard BMD method. MicroScan Prompt
method over calculates the Vancomycin MIC, results in overprescribing of alternative
antimicrobial agents to vancomycin, increase the healthcare associated cost and risks
increase of antimicrobial resistance which defies important goal in antimicrobial
stewardship.
Disclosures. All authors: No reported disclosures.

474. Ceftaroline Salvage Therapy for MRSA Bacteremia Following
Vancomycin Failure
Natasha Pettit, PharmD1; Jennifer Delacruz, MD, MS2; Zhe Han, PharmD1;
Emily Landon, MD3; Jennifer Pisano, MD3; 1Pharmacy Services, University of Chicago
Medicine, Chicago, IL; 2Department of Medicine, Section of Infectious Diseases and
Global Health, University of Chicago Hospitals, Chicago, IL; 3Infectious Diseases and
Global Health, University of Chicago Medicine, Chicago, IL
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Background. Methicillin-resistant Staphylococcus aureus (MRSA) bacteremia
(MRSAB) is associated with significant morbidity and mortality. Vancomycin
(VAN) is the drug of choice for MRSAB, optimization of VAN dosing is challenging
in the setting of an elevated MIC (>1-2mcg/ml). Daptomycin (DAP) is an alternative
for MRSAB, however DAP MICs tend to be elevated among patients with elevated
VAN MICs or that failed VAN, increasing the risk for DAP failure. Ceftaroline
(CFT) is active against MRSA and may be considered in the management of
MRSAB as well. We summarize our experience with CFT as salvage therapy (ST)
for MRSAB and the correlation observed between elevated VANMIC and/or VAN fail-
ure and DAP MIC.
Methods. All adult patients that received CFT ST for MRSAB following VAN

failure and/or in the setting of elevated VAN MIC (>1-2 mcg/ml) between
August 31, 2012 to April 30, 2014 were included. Patients were evaluated for
clearance and duration of positive blood cultures, MIC data, ST regimen, and VAN
duration. MIC methodology included: VAN (Vitek-2); DAP (Etest); CFT (agar
dilution).
Results. Six MRSAB patients initially treated with VAN received CFT ST. All pa-

tients received prior or concomitant DAP with CFT. Five of 6 patients received an ad-
ditional anti-MRSA antibiotic. Median VAN duration was 9 days and median total
duration of positive blood cultures was 8.5 days. 83.3% (N = 5) of patients grew
MRSA isolates with a VAN MIC of 1-2 mcg/ml, 3 of these isolates were DAP non-sus-
ceptible (NS). An additional MRSA isolate found to be DAP NS occurred in a patient
that received 25 days VAN, and was reported to have had an elevated VAN MIC based
on outside hospital cultures that could not be confirmed. All isolates were susceptible
to CFT (MIC of 0.5-1 mcg/ml). One patient died prior to documented clearance of
blood cultures, the remaining 5 survived and cleared blood cultures within 2-3 days
following CFT.
Conclusion. CFT in combination with an additional agent is effective as ST

for MRSAB, resulting in blood culture clearance within 2-3 days. MRSA isolates
with elevated VAN MIC values and patients with prolonged courses of VAN
exhibited elevated DAP MIC values. CFT may be preferred over DAP for MRSAB
following VAN failure and/or an elevated VAN MIC given the prevalence of elevated
DAP MICs.
Disclosures. J. Pisano, Pfizer: Grant Investigator, Research grant

475. Telavancin (TLV) In vitro Activity Tested Against a USA Collection of
Methicillin-resistant Staphylococcus aureus (MRSA), Including a
Multidrug-resistant (MDR) Subset (2011-2013)
Rodrigo E. Mendes, PhD; Helio S. Sader, MD, PhD; Robert K. Flamm, PhD; David
J. Farrell, PhD; Ronald N. Jones, MD; JMI Laboratories, North Liberty, IA
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Background. The broth microdilution (BMD) method for telavancin (TLV) was
recently revised by the FDA and CLSI. This study assessed the TLV activity using a
revised BMD (rBMD) method, following the CLSI guidelines for water-insoluble
agents. Polysorbate-80 was added in the test medium. This rBMDmethod was deemed
necessary for greater accuracy and reproducibility of TLV MIC results.
Methods. 9,610 S. aureuscollected from 28 USA sites were included. Susceptibility

testing was performed based on CLSI guidelines (M07-A9 and M100-S24). MIC inter-
pretation was guided by FDA (TLV) and CLSI (2014) criteria. MRSA resistant to ≥3
drug classes were defined as MDR.
Results. TLV had MIC50, MIC90 and MIC100 of 0.03, 0.06 and 0.12 µg/mL, re-

spectively, against methicillin-susceptible, MRSA, non-MDR and MDR subsets.
MRSA with vancomycin (VAN) MIC = 2 µg/mL had TLV MIC50 (0.06 µg/mL) 2-
fold higher than those MRSAwith VANMIC at ≤1 µg/mL. These TLV MIC50 results
were equivalent to those noted for MRSA categorized by the daptomycin (DAP)
MICs. However, TLV had MIC90 and MIC100 results of 0.06 and 0.12 µg/mL, respec-
tively, regardless of MRSA subset. VAN (MIC50/90, 1/1 µg/mL), DAP (MIC50/90,
0.25/0.5 µg/mL) and linezolid (MIC50/90, 1/1 µg/mL) were active against MDR
(≥99.7% susceptible); however, TLV had MICs 8- to 32-fold lower than these
comparators.

S. aureus (no.
tested)

MIC (µg/mL) Number (cumulative %) inhibited at MIC (µg/mL)
50% 90% ≤0.015 0.03 0.06 0.12

All (9,610) 0.03 0.06 364 (3.8) 6210 (68.4) 3012 (99.8) 24 (100.0)
MSSA (4,959) 0.03 0.03 242 (4.9) 3272 (70.9) 1437 (99.8) 8 (100.0)
MRSA (4,651) 0.03 0.06 122 (2.6) 2938 (65.8) 1575 (99.7) 16 (100.0)
VAN ≤1 µg/mL

(4,561)
0.03 0.06 119 (2.6) 2930 (66.8) 1502 (99.8) 10 (100.0)

VAN= 2 µg/mL (90) 0.06 0.06 3 (3.3) 8 (12.2) 73 (93.3) 6 (100.0)
DAP ≤0.5 µg/mL

(4,607)
0.03 0.06 122 (2.6) 2928 (66.2) 1545 (99.7) 12 (100.0)

DAP = 1-2 µg/mL
(43)

0.06 0.06 0 (0.0) 9 (20.9) 30 (90.7) 4 (100.0)

MDR (1,371) 0.03 0.06 37 (2.7) 749 (57.3) 574 (99.2) 11 (100.0)
Non-MDR (3,280) 0.03 0.06 85 (2.6) 2189 (69.3) 1001 (99.8) 5 (100.0)

Conclusion. TLV had potent activity against S. aureus, including less susceptible
and MDR subsets, inhibiting all S. aureus at ≤0.12 µg/mL, the FDA breakpoint for sus-
ceptibility. These results establish the new benchmark for TLV activity.
Disclosures. R. E. Mendes, Theravance: Grant Investigator, Research grant

H. S. Sader, Theravance: Grant Investigator, Research grant R. K. Flamm, Theravance:
Grant Investigator, Research grant D. J. Farrell, Theravance: Grant Investigator, Re-
search grant R. N. Jones, Theravance: Grant Investigator, Research grant

476. Heterogeneous Vancomycin-Intermediate Coagulase-Negative
Staphylococci in Neonates: Does treatment with Linezolid improve
outcomes?
Ana Chelène Blanchard, MDCM1; Céline Laferrière, MD2; Isabelle Goyer, Pharm 3;
Philippe Ovetchkine, MD4; Ahmed Moussa, MD5; Beatrice Da Silva6; Jasmine Swet
Yee Chong, BSc Microbiology7; Caroline Quach, MDMSc8; Department of Pediatrics9;
1Pediatrics, University of Montreal / CHU Sainte Justine, Montreal, QC, Canada;
2Microbiology, CHU Sainte-Justine, Montréal, QC, Canada; 3Pharmacy, CHU Sainte
Justine / University of Montreal, Montreal, QC, Canada; 4Pediatric Infectious Diseases,
CHU Sainte Justine / University of Montreal, Montreal, QC, Canada; 5Neonatology,
CHU Sainte Justine / University of Montreal, Montreal, QC, Canada; 6Pediatrics, CHU
Sainte Justine / University of Montreal, Montreal, QC, Canada; 7Epidemiology, McGill
University, Montreal, QC, Canada; 8Division of Infectious Diseases; 9The Montreal
Children’s Hospital, Montreal, QC, Canada
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Background. Heterogeneous vancomycin-intermediate coagulase-negative staph-
ylococci (HCoNS) are emerging pathogens in neonates with central-line associated
bloodstream infections (CLABSI). We aimed to compare clinical outcomes of neonates
with HCoNS treated with vancomycin vs linezolid.
Methods. Retrospective cohort study of patients with a central line, ≥ 1 positive

blood culture for HCoNS and treated with vancomycin or linezolid (2009-2014),
from a level III neonatal intensive care unit. Study outcomes were: CLABSI duration,
7-day and 30-day mortality, thrombocytopenia, early CLABSI recurrence (≤ 2 weeks
after first negative blood culture) and late recurrence (> 2 weeks after first negative
blood culture). χ2 was done for categorical variables and student t-test for continuous
variables.
Results. Eighty nine patients were included; 62.9% (n = 56) were treated with

vancomycin and 37.1% (n = 33) with linezolid. Vancomycin blood levels were
done in 54/56 patients; 70.4% reached therapeutic levels during CLABSI treatment.
Of all patients, 51.7% were males and 88.8% born < 37 weeks. Median gestational
age was 273/7 weeks and median birth weight was 805 g. All patients had similar
underlying medical diagnoses; 54% with gastrointestinal conditions before CLABSI
onset. Risk factors and clinical manifestations of CLABSI did not differ between
groups. One third of patients required inotropes for hemodynamic instability
and 19% developed necrotizing enterocolitis during or shortly after CLABSI.
Median age at CLABSI was 15 days (2-97). S.epidermidis was causative in 96.6%
of cases. Blood culture became negative within 48h of central line removal in
38% of patients. Statistically significant differences between patients treated with
vancomycin vs linezolid included 30-day all-cause mortality (16.1% vs 27.3%
respectively, p = 0.019) and late CLABSI recurrence (66.7% vs 0%, p = 0.024). All
patients with late recurrences had initially been treated with vancomycin;
half had ≥ 2 late recurrences. No significant difference was found for duration of
CLABSI, thrombocytopenia, early recurrence, time-to-death or 7-day all-cause
mortality.
Conclusion. In our study, vancomycin was as effective as linezolid for treatment of

CLABSI caused by HCoNS in neonates. Additionally, we found that linezolid may pre-
vent late CLABSI recurrence.
Disclosures. All authors: No reported disclosures.

477. In vitro Synergy Testing of Daptomycin with Beta-lactams,
Gentamicin, Rifampin and Tigecycline against Daptomycin Non-
Susceptible Enterococci
Theodoros Kelesidis, MD, PhD1; Janet A. Hindler, MCLS, MT2; Annie Wong-
Beringer, PharmD3; Marissa Carvalho2; Myra Maldonado2; Romney M. Humphries,
PhD2; 1David Geffen School of Medicine at UCLA, Los Angeles, CA; 2Department of
Pathology and Laboratory Medicine, University of California, Los Angeles, Los
Angeles, CA; 3Univ of Southern California, Los Angeles, CA

Poster Abstracts • OFID 2014:1 (Suppl 1) • S177

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Combination therapy is an important consideration for treatment of
daptomycin (DAP) non susceptible Enterococcus(DNSE) infections. There are limited
in vitro or in vivo data regarding possible synergy between DAP with other antimicro-
bials against DNSE.
Methods. In vitro synergy testing of DAP with eight antimicrobials [ampicillin

(AMP), cefazolin (CFZ), ceftriaxone (CRO), ceftaroline (CTL), ertapenem (ERT), gen-
tamicin (GEN), rifampin (RIF), tigecycline (TGC)] was performed using time-kill as-
says against 9 unique isolates of DNSE [DAP MIC 24 - >256 ug/mL, determined by
broth microdilution]. Change in colony-forming units per ml (CFU/ml) over 24-h an-
timicrobial exposures for DAP alone or in combination were evaluated by kill curve.
Synergy was defined as ≥2 log10 reduction in CFU/ml at 24 h with the combination, as
compared to DAP or the test antimicrobial alone. Two different DAP concentrations
were tested: 0.5X the DAPMIC for each isolate; and 180 ug/ml, the maximal achievable
serum DAP concentration (Cmax) corresponding to a DAP dose of 12 mg/kg/day. All
other agents were tested at their respective Cmax, based on routine dosing.
Results. Two E. faecalis and 7 E. faecium were tested. AMP, CTL, ERT showed the

greatest synergy with DAP against DNSE (Figure 1). Figure 2 shows the change in
CFU/mL after 24-h antimicrobial exposures for test antimicrobial alone or in combi-
nation with DAP (at Cmax) for 2 isolates that displayed growth after 24 h incubation at
the DAP Cmax. For 7 isolates that did not grow under these conditions, DAP (at
Cmax) in combination with TGC and RIF displayed antagonism for 2 and 5 isolates,
respectively. No trends were noted in results between E. faecalis and E. faecium, nor
between isolates with high-level resistance (>256 µg/mL) and lower DAP MICs.

Conclusion. Time-kill assays revealed synergy for the DAP-AMP combination in
6/7 DNSE isolates at 0.5X the DAP MIC and for both DNSE isolates that grew at the
DAP Cmax. DAP also had synergy with all 5 beta-lactams tested and GEN against 22-
56% of DNSE isolates. Since combinations of DAP with antimicrobials may display
indifference or antagonism, further studies are needed to determine the potential use-
fulness of combinations of DAP with other agents for treatment of DNSE infections.

Disclosures. R. M. Humphries, Affinity Biosensors: Investigator, Research
support

478. Daptomycin Susceptible vs Nonsusceptible Enterococcus faecium
Bacteremias: Comparison of Clinical and Microbiological Outcomes
Spencer Lee, PharmD1; Gary Wu, PharmD1; Teena Abraham, MS, PharmD1;
Nasser Saad, PharmD1; Natalya Goldshteyn, MD2; Roseanni Andrescavage, BS3;
1Pharmacy, New York Methodist Hospital, Brooklyn, NY; 2Infectious Diseases,
New York Methodist Hospital, Brooklyn, NY; 3Microbiology, New York Methodist
Hospital, Brooklyn, NY
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Background. Daptomycin nonsusceptibility is reportedly emerging in all targeted
gram-positive pathogens including Enterococcus faecium. Reported rates of daptomy-
cin nonsusceptible E. faecium (DNSEF) isolates have ranged from 0.6% to 19.1%. Cur-
rently, there is limited data regarding the management and outcomes of daptomycin
nonsusceptible enterococcal infections. The objective of this study is to expand current
knowledge and to compare clinical and microbiological outcomes between patients
with daptomycin susceptible E. faecium (DSEF) and DNSEF bacteremias.
Methods. A microbiology report of patients with positive blood cultures for En-

terococcus species between September 2008 and October 2013 was generated. Electron-
ic medical records were reviewed and data was collected from patients meeting the
selection criteria. Patients of at least 18 years of age with blood cultures positive for
E. faecium were eligible for inclusion. Identification and susceptibility testing was per-
formed by the hospital laboratory using an automated microbiology system (Micro-
scan Walkway1). Primary endpoints included clinical and microbiologic response
rates. Secondary endpoints included hospital length of stay and 30-day mortality
from index culture, and in-hospital mortality.
Results. Overall, 60 patients were evaluated; 35 were included in the DSEF group

and 25 were included in the DNSEF group. In the evaluable patients, microbiological
clearance was observed in 27 of 27 (100%) for the DSEF group and 21 of 21 (100%) in
the DNSEF group (p = 1.00). Clinical cure was observed in 25 of 35 (71.4%) and 14 of
25 (56%) patients in the DSEF and DNSEF groups, respectively (p= 0.28). Median
length of stay from the index culture in the DSEF and DNSEF groups were 11.7 and
12.4 days respectively (p = 0.78). As compared to DSEF bacteremias, DNSEF bacter-
emias had higher rates of 30-day mortality (44.0% vs 31.4%, p = 0.42) and overall in-
hospital mortality (52.0% vs 34.2%, p = 0.19).
Conclusion. Bacteremias caused by DNSEF may be associated with worse clinical

outcomes, including lower rates of clinical cure and higher rates of mortality.
Disclosures. All authors: No reported disclosures.

479. Clinical outcomes in patients with extended-spectrum-beta-lactamase-
producing (ESBL) Enterobacteriaceae bloodstream infections (ESB) treated
with carbapenems (CP) and non-carbapenems (NC)
Judy Chin, PharmD; John Mccarthy, MD; Diane Mccowan, PharmD; Jacquelyn Cituk,
PharmD; Alan Endo, PharmD; Presbyterian Intercommunity Hospital (PIH),
Whittier, CA
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Background. CP is considered the drug of choice for treating serious infections
caused by ESBL producers. Recent data suggest that alternative agents like beta-lac-
tam/beta-lactam inhibitor combinations with in vitro activity such as piperacillin-ta-
zobactam (PT) may have efficacy in treating ESB.
Methods. This 4 year retrospective observational cohort study compared CP to

NC for treatment of ESB in adult patients at a community hospital from January
2010 to December 2013. Data were collected from electronic medical records, micro-
biology, and pharmacy databases. Primary outcomes include clinical response (CR),
clinical relapse (RL), and in-hospital mortality (MO). Secondary outcomes include
hospital length of stay (HL), ICU length of stay (IL), number of days to reach clinical
improvement (DC), and ICU readmission (IR). Other outcomes include adverse drug
events (AE) and duration of therapy (DT). MICs were determined by automated sus-
ceptibility testing methods. Patients were excluded from analysis if < 18 years of age,
treatment < 24 hours, and severe neutropenia (<500/mm3).
Results. 47 patients with documented ESB were identified with 43 evaluable for

analysis. 20 patients were treated with CP for DT 5.5 ± 3.9 days (d). 23 patients were
treated with NC for DT 5.7 ± 7.4 d. 78.3% patients in NC group were treated with PT
(n = 18) while 8.6% patients in NC group were treated with levofloxacin (n = 2). 88.9%
isolates from PT group had MIC < 8 mg/L (n = 16) and 90% isolates from CP group
had MIC < 1 mg/L (n = 18). Majority of ESB were due to E. coli (n = 30) followed by K.
pneumoniae (n = 11). 4 patients had mixed polymicrobial bacteremia. Most common
source was urinary tract (n = 25) followed by biliary/GI tract (n = 9). Mean APACHE II
scores (17 ± 5.8 vs 20.3 ± 9.5), age (72.7 ± 11.7 vs 71.8 ± 14 years) and comorbidities
were similar between CP and NC. Mean IL was shorter (1.4 ± 0.6 vs 4.6 ± 4.6 d),
MO was lower (5% vs 26%), and CR was higher in CP group (85% vs 60.9%). However,
mean HL, DC, and RL were similar between both groups (8.1 ± 5.9 vs 10.6 ± 16.3 d,
2.9 ± 1.9 vs 3.7 ± 4.7 d, and 5% vs 4.3%, respectively). Neither IR nor AE were observed
in CP group but 2 of each occurred with NC group.
Conclusion. MO is lower and CR is higher with CP compared to NC for treating

ESB. The role for PT as alternative therapy for ESB remains controversial and warrants
further studies.
Disclosures. All authors: No reported disclosures.
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480. Development of Resistance to Group 2 Carbapenems in Pseudomonas
aeruginosa isolates in a Long-term Acute Care Hospital in Metropolitan
Detroit
Sukhesh Sudan, Bachelors in Dental Surgery1; Reda Awali, MD, MPH2; Teena Chopra,
MD, MPH2; 1Department of Family Medicine and Public Health, Wayne State
University, Detroit, MI; 2Infectious Diseases, Detroit Medical Center/ Wayne State
University, Detroit, MI
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Background. Resistance of Pseudomonas aeruginosa (PA) isolates to imipenem
and meropenem (Group 2 carbapenems) has been well documented in acute care hos-
pitals. Literature review suggests a decrease in susceptibility of PA to imipenem and
meropenem in these acute care hospitals is associated with an indiscriminate use of
group 2 carbapenems as formulary antibiotics. However, there is limited research on
the development of resistance to carbapenem antibiotics in PA isolates in long term
acute care hospitals (LTACHs). The aim of this study is to analyze the change in sus-
ceptibility pattern of Pseudomonas aeruginosa to various antibiotics in a long term
acute care hospital in Metropolitan Detroit from 2007 to 2013.
Methods. Minimum Inhibitory Concentrations (MICs) of various antimicrobials

including imipenem, cefepime and tobramycin to PA was retrieved from the microbi-
ology database from 2007 to 2013 at an LTACH in Detroit. The only carbapenems used
as formulary antibiotics at this LTACH over all these years were group 2 carbapenems
(imipenem and meropenem). Unique blood and urine isolates were included for anal-
ysis. Linear graphs were plotted to indicate the trend. Chi square test was used to cal-
culate the p value.
Results. A decrease in susceptibility to imipenem was observed in PA isolates

during the study period. The susceptibility of PA to imipenem decreased from
71% in 2008 (n= 140) to 56% in 2013 (p = .006, O.R= 1.975, 95% C.I 1.208, 3.230).
However, there was not a significant change in susceptibility pattern for other antibiot-
ics (graph).

Susceptibility trends of PA over time

Conclusion. Resistance to group 2 carbapenems in LTACHs is a cause of
concern as these are recommended for severe nosocomial infection caused by
Pseudomonas aeruginosa. This may exert selection pressure that can lead to collateral
damage i.e., resistance to prescribed antibiotics as well as other antimicrobial
agents. Also, as a result of resistance to group 2 carbapenems, LTACHs may have to
use toxic agents like amikacin and colistin as an empiric choice for PA infection.
Therefore, there is an urgent need to make group 1 carbapenems (Ertapenem)
available in these LTACHs and include them as formulary antibiotics along
with group 2 carbapenems. Also, de-escalation to ertapenem is recommended when
clinically appropriate.
Disclosures. All authors: No reported disclosures.

481. Successful Treatment of Multi-drug Resistant Acinetobacter
baumannii Ventilator-Associated Pneumonia with a Novel Colistin and
Fusidic Acid Combination Therapy
Lynette Phee1; Binutha Bharathan2; David W. Wareham, MD, PhD1,3; 1Blizard
Institute, Queen Mary University London, London, United Kingdom; 2Medical
Microbiology, Barts Health NHS Trust, London, United Kingdom; 3Barts and The
London School of Medicine and Dentistry, London, United Kingdom
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Background. The treatment of Acinetobacter baumannii infections is increasingly
challenging due to the success of multi-drug resistant (MDRAB) strains and the lack of
new compounds in development. Combination therapies are increasingly employed
although there is little data on the clinical efficacy and outcome of unorthodox regi-
mens.
Here we describe successful treatment of a MDRAB ventilator-associated pneumo-

nia (VAP) in a 19-year-old trauma patient with colistin and fusidic acid following iden-
tification of potent antimicrobial synergy in vitro.

Methods. Acinetobacter baumannii isolated from endotracheal aspirates on day 15
was found to be resistant to all agents tested with the exception of colistin (MIC 0.25
mg/l). Potential synergy between colistin and fusidic acid was identified in a double
disc diffusion test and investigated further in microtitre checkerboard assays and a
time-kill study using susceptible clinical breakpoint concentrations of colistin (2 mg/
l) and fusidic acid (1 mg/l; for Staphylococcus spp). The patient was treated with intra-
venous colistimethate sodium (Colomycin) 2 million units 8 hourly and fusidic acid
500mg 8 hourly for a total of 16 days.
Results. The MDRAB isolate was identified as a member of the UKOXA-23 clone

1 lineage by molecular typing. Synergy between colistin and fusidic acid in vitro was
confirmed with a FICI of 0.5 and SBPI of 17 in checkerboard assays and an 8 log fold
reduction in viable counts using the combination in time-kill studies (figure).
Clinical response was rapid, with improvement in both systemic and biochemical

markers of infection within 48 hours. Clinical cure and microbiological eradication
was achieved after 16 days of treatment with surveillance cultures for MDRAB remain-
ing consistently negative.

Time-kill assay. COL 2mg/l – 8x MIC colistin sulfate. FD 1mg/l – 0.004x MIC fusidic acid.

Conclusion. The combination of colistin and fusidic acid was identified as a highly
active therapy for the treatment of MDRAB VAP. The regimen was well tolerated, ef-
ficacious and led to sustained microbiological and clinical cure. Further studies to de-
termine and refine the role of colistin/fusidic acid therapy in the treatment of MDR
Gram-negative infections are warranted.
Disclosures. All authors: No reported disclosures.

482. Intrathecal Colistin Therapy to Treat Multidrug Resistant Gram
Negative Central Nervous System Infection
Dip Narayan Mukherjee, MD; Microbiology, Woodlands Hospital, Kolkata, India

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Acinetobacter baumannii has emerged as an important multidrug-
resistant(MDR) healthcare-associated pathogen. Meningitis caused by these MDR
pathogen is a real challenge to treat in critical care units.
Methods. A 52 years old lady admitted in ITU following road traffic accident with

fracture of paranasal sinuses,CSF rhiorrhea and altered sensorium. She was intubated
and mechanically ventilated. He was otherwise stable but On 6th day there was few
febrile spike.TLC was 22800(N90%), increased ET secretion, X-ray chest showed
right lower opacity. Considering a case of ventilator associated pneumonia(VAP) em-
perical antibiotic started (inj Meropenem @1gm iv tds) after sending ET suction for
gram stain and culture.
Results. Gram stain: Plenty pus cells, Gram negative coccobacilli, likely Acineto-

bacter sp-fair number. Considering Acinetobacter VAP inj colistin added with the
existing regime @ 9 MU loading then 3 MU tds. Next day C/S report: Acinetobacter
baumannii sensitive to colistin (MIC<0.5) but resistant to meropenem (MIC>16).
Antibiotic combination therapy continued and patient became afebrile after 48
hours.
On 11th day patient again developed febrile spikes with drowsiness and neck ri-

gidity. Lumbar puncture was done, CSF cloudy, Cell count-460(92% neutrophils),
protein 78mg/dl, sugar 31mg/dl, all of which suggestive of bacterial meningitis.
Gram stain: few gram negative coccobacilli. Considering a case of Acinetobacter
meningitis, intrathecal colistin started @ 10mg/day, along with iv colistin and inj
meropenem stopped. Culture grew same Acinetobacter sp with same antibiotic sen-
sitivity. Treatment continued and within next couple of days patient became afebrile
again, ventilator weaned off and extubated on day 17. The treatment continued for a
period of two weeks with intermitten screening culture of CSF, until it became mi-
crobiologically negative. The period was otherwise uneventful except one episode of
UTI caused by Proteus mirabilis which needed oral antibiotic therapy with levoflox-
acin. She was discharged on 27th day.
Conclusion. Patients with CNS infection by MDR Acinetobacter isolates suscep-

tible to colistin may benefit from adjunct intrathecal colistin therapy, along with IV
colistin as colistin can not achieve adequate CNS penetration after iv administration.
Disclosures. All authors: No reported disclosures.

Poster Abstracts • OFID 2014:1 (Suppl 1) • S179

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



483. Carbapenemase-Resistant Enterobacteraciae Bacteremia associated
with Disseminated Strongyloidiasis: Successful Treatment with
Subcutaneous Veterinary Ivermectin and Intravenous Polymyxin B and
Tigecycline
Kelly E. Martin, PharmD1; Lawrence Fleckenstein, PharmD2; Lisa E. Davidson, MD3;
1Pharmacy, Carolinas Medical Center, Charlotte, NC; 2College of Pharmacy,
University of Iowa, Iowa City, IA; 3Department of Medicine, Carolinas Medical Center,
Charlotte, NC

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. In patients with severe, disseminated strongyloidiasis, case reports
have described treatment with veterinary subcutaneous ivermectin with relative suc-
cess. However, mortality with concomitant bacteremia is very high, reported up to
87%.
Methods. We describe a 70 year-old woman originally from Jamaica admitted

with cervical myelopathy with severe C2 through C7 stenosis treated with multiple
courses of high dose steroids and spinal fusion. She had a complicated hospital course
including a post-operative wound infection. During this time, it was noted she had in-
creasing gastrointestinal dysmotility and malabsorption with increasing feeding tube
residuals. She was found to have carbapenemase-resistant Klebsiella pneumoniae
(CR-Kp) bacteremia and pneumonia and was treated with intravenous polymyxin B
and tigecycline for 17 days. After 9 days of treatment for the CR-Kp infection, she de-
veloped worsening hypotension requiring vasopressor support. She continued to have
very high residual feeding tube output and underwent endoscopy. The pathology re-
vealed diffuse Strongyloides stercoralis. She was placed on total parenteral nutrition and
it was determined that she would not be able to adequately absorb oral ivermectin. An
emergency IND was filed to the FDA requesting use of subcutaneous veterinary iver-
mectin. The parenteral ivermectin was obtained from a tractor supply store. With IRB
approval and informed consent obtained, the patient received ivermectin 200 mcg/kg
(17 mg) in 2 divided syringes subcutaneously every 48 hours.
Results. Monitoring of gastrointestinal aspirate samples demonstrated cleared par-

asite burden and the patient was ultimately discharged to hospice. Of note, she devel-
oped increased AST and ALT > 5 times the upper limit of normal which resolved upon
discontinuation of ivermectin.

Conclusion. Several studies suggest that S. stercoralis can remain dormant for
more than 30 years and corticosteroids may induce active infection. Disseminated
strongyloidiasis has been associated with concomitant gram-negative bacteremia
thought to be due to filariform larvae burrowing through the intestinal mucosa.
With increasing rates of CRE, concomitant bacteremia with multi-drug resistant or-
ganisms furthers the complexity of Strongyloides infection.
Disclosures. All authors: No reported disclosures.

485. Colistin Nephrotoxicity in Critically Ill Patients after Implementation
of a New Dosing Strategy
Ayşe Serra Özel, MD1; Önder Ergönül, MD2; Volkan Korten, MD1; 1Infectious
Diseases, Marmara University School of Medicine, Istanbul, Turkey; 2Infectious
Diseases, Koç University School of Medicine, Istanbul, Turkey

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Intravenous colistin is increasingly used to treat multidrug-resistant
Gram-negative infections. Highly variable nephrotoxicity rates were reported by recent
studies. Recent PK/PD studies propose a loading dose and a maintenance dose equa-
tion for better efficacy; and data are scarce for renal toxicity of such regimens. This
study aimed to evaluate incidence and risk factors for nephrotoxicity associated with
colistin after implementation of a new dosing regimen including a loading dose.
Methods. A prospective observational study was conducted among adult

patients who received at least 48 hours of intravenous colistin from December 1,
2012 to January 1, 2014 at medical and surgical intensive care unit (ICU)s in a univer-
sity hospital. Severity of acute kidney injury (AKI) was defined by RIFLE (risk, injury,
failure, loss, and end-stage kidney disease) criteria.

Results. Fifty-nine patients met the inclusion criteria, and 31 (52.5%) developed
nephrotoxicity. The APACHE-II score at colistin initiation was > 15 in 81% of patients.
The median time to nephrotoxicity was 7 days (range, 3 to 18). Patients with AKI were
in Risk (10.2%), Injury (16.9%), Failure (25.4%) and no patients had long-term kidney
failure or required hemodialysis after their course of colistin therapy. A logistic regres-
sion model identified three predictors of colistin-associated nephrotoxicity; age (odds
ratio [OR], 1.04; 95% confidence interval [CI], 1.01 to 1.08), the number of days that
estimated target plasma concentrations of colistin were≥ 3.5 mg/L in the first week of
therapy (OR, 2.4; 95% CI, 1.25 to 4.47), and baseline creatinine (OR, 0.2; 95% CI, 0.07
to 0.60). Colistin nephrotoxicity was not related to the duration of therapy, total cumu-
lative or average daily dose. Thirty-day all-cause mortality rates were similar among
patients who developed nephrotoxicity and those who did not (58.1% vs 46.4 %, re-
spectively; p = 0.53).
Conclusion. In this cohort of severely ill ICU patients, colistin led to a relatively

high rate of nephrotoxicity (52.5%). Further studies are needed to identify the optimal
dose for both efficacy and safety. Monitoring colistin plasma concentrations may be a
useful strategy for prevention of AKI.
Disclosures. All authors: No reported disclosures.

486. Meropenem and Piperacillin-tazobactam have Comparable Outcomes
in Treatment of Bloodstream Infections Caused by Extended Spectrum
Beta-lactamase Producing E.coli and Klebsiellae
Patrick Harris1; Yin Mo2; Roland Jureen3; Jonathan Chew4; Jaminah Ali2; David
L. Paterson1; Paul Tambyah, MBBS, MD2; 1University of Queensland Centre for
Clinical Research, Brisbane, Australia; 2Division of Infectious Disease, National
University Hospital, Singapore, Singapore; 3Division of Laboratory Medicine, National
University Hospital, Singapore, Singapore; 4International Medical University, Kuala
Lumpur, Kuala Lumpur, Malaysia

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Widespread use of carbapenems for treatment of infections caused
by extended-spectrum β-lactamase (ESBL) producing Gram-negative bacilli has con-
tributed to increasing carbapenem resistance. Despite some studies suggesting that β-
lactam/β-lactamase inhibitor (BLBLI) combination antibiotics are non-inferior to car-
bapenems, their use has been limited by concerns of clinical efficacy.
We compared outcomes between patients treated with BLBLIs and carbapenems for

bloodstream infection (BSI) caused by ceftriaxone non-susceptible E coli and Klebsiella
spp., in an institution with a relative high incidence of ESBL-producing isolates.
Methods. The study was conducted in the Singapore National University Hospital,

a tertiary referral hospital with approximately 1,000 beds. All adult patients with a BSI
caused by E. coli or Klebsiella spp. which were confirmed as third generation cepha-
losporin non-susceptible, but piperacillin-tazobactam and meropenem susceptible be-
tween May 2012 to May 2013 were included. Data recorded include demographic
information, co-morbidities, presence of any devices, antibiotic therapy within 30
days of BSI and outcomes including subsequent isolation of carbapenem resistant or-
ganisms or Clostridium difficile, relapsed BSI and dates of discharge or death.
Results. During the study period there were 92 BSIs that fulfilled themicrobiological

inclusion criteria. 79 (85.9%) were caused by E. coli and 13 (14.1%) by K. pneumoniae.
The patients had a median age of 74.5 years [range 23-100]. 53.3% were female. For pa-
tients given definitive monotherapy with either a carbapenem (n = 23) or a BLBLI
(n = 24), 7 and 30 day mortality was similar in both groups (8.7% vs 8.3%, p = 1.0
and 17.4% vs 8.3%, p = 0.42 respectively). There were no significant differences in sub-
sequent isolation of carbapenem resistant organisms (4.3% vs 4.2%, p = 1.0), C. difficile
infection (13.0% vs 8.3%, p = 0.67) or relapsed BSI (0% vs 2%, p = 0.23).
Conclusion. BLBLIs appear to have a similar efficacy to carbapemens in treatment

of susceptible ESBL E.coli and K.pneumoniae bloodstream infections. Larger random-
ized clinical trials are needed especially in this era of carbapenem resistance.
Disclosures. All authors: No reported disclosures.

487. Infections Caused by Enterobacteriaceae Species following Cardiac
Surgery: Impact of Polymyxin Resistance on Treatment Outcomes
Cely Saad Abboud, MD1; David Jacobs, PharmD2; Jussimara Monteiro, PhD1; Eliana
De Cassia Zandonadi, RN1; Vera Lucia Barbosa1; Alan Forrest, PharmD2; Gauri Rao,
PharmD2; 1Infection Control, Instituto Dane Pazzanese de Cardiologia, Sao Paulo,
Brazil; 2University at Buffalo School of Pharmacy and Pharmaceutical Sciences,
Buffalo, NY

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Mediastinitis is one of the dreaded complications post cardiac sur-
gery resulting in high mortality rates (10% to 47%) and increased length of hospital
stay and hospital costs. Thus far, no studies have described the management or out-
comes of postoperative mediastinitis infections caused by carbapenem-resistant Enter-
obacteriaceae(CRE) resistant to polymyxins.
Methods. We conducted a single center, retrospective study of cardiac surgery pa-

tients who developed mediastinitis due to CRE infections from December, 2010 to
March, 2014. Patients were grouped according to whether they were susceptible
(MIC ≤ 2 µg/mL) or resistant (MIC≥ 4 µg/mL) to polymyxin. Electronic medical re-
cords were reviewed for pertinent clinical and microbiological data; all isolates under-
went PCR testing for the presence of the blaKPC gene. The primary outcome measure
was 60 day mortality and secondary outcomes included antibiotic related length of stay
(LOSAR) and duration of hospitalization.
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Results. In the 33 patients who developed a CRE infection during the study period,
all isolates tested positive for blaKPC-2. Twenty patients (61%) were isolated with Kleb-
siella pneumoniae and 13 (39%) with Enterobacter species. Patients were empirically
started on combination (n = 30, 91%) therapy; for targeted therapy, 10 (30%) were
treated with double coverage, 14 (42%) triple coverage and 9 (27%) with four or
more antibiotics. Fifteen (45%) patients were infected with polymyxin resistant strains
(MIC range, 4 to ≥16 µg/mL); 18 (55%) were infected with polymyxin susceptible
strains (MIC range, ≤0.5 to 2 µg/mL). Patients with a polymyxin resistant infection
had a significantly higher mortality at 60 days compared to patients with a polymyxin
susceptible infection (53% vs 11%, p = 0.02). No significant difference in median
LOSAR was detected between groups (42 days [IQR, 28-54] vs 30 days [IQR, 16-44],
p = 0.12). In addition, the length of hospitalization between groups was not significant
(70 days [IQR, 48-83] vs 56 days [IQR, 40-67], p = 0.11).
Conclusion. Polymyxin resistance adversely impacts patient outcomes with CRE

mediastinitis infections. Further research is needed to identify optimal treatment strat-
egies to reduce mortality associated with multi-drug resistant mediastinitis infections.
Disclosures. A. Forrest, Durata Therapeutic: Consultant, Consulting fee

488. Treatment Outcomes in Patients with Extended-Spectrum Beta-
lactamase Producing Organisms
Eunbae Lee, PharmD1; Susan Butler-Wu, PhD2; Paul Pottinger, MD3; Moni
Blazej Neradilek4; Rupali Jain, PharmD5; 1Pharmacy, University of Washington,
Seattle, WA; 2Department of Laboratory Medicine, University of Washington, Seattle,
WA; 3Division of Allergy and Infectious Disease, University of Washington, Seattle,
WA; 4The Mountain-Whisper-Light Statistics, Seattle, Seattle, WA; 5University of
Washington Medical Center, Seattle, WA

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Extended Spectrum Beta-Lactamase (ESBL) producing organisms
are associated with significant morbidity and mortality. In 2010, the Clinical and Lab-
oratory Standards Institute (CLSI) lowered the breakpoints for most cephalosporins.
This change was made in part because minimum inhibitory concentrations were
thought to be more predictive of outcomes than the presence of an ESBL enzyme
per se. Our institution implemented these interpretative criteria in April 2011 but con-
tinued to perform ESBL testing for quality assurance purposes without reporting the
results to clinicians. Therefore, we sought to evaluate the impact of the change in ESBL
reporting on treatment outcomes, prescribing patterns, and cost savings.
Methods. Patients with blood cultures positive for ESBL-producing Enterobacter-

iaecae from January 2007 to December 2009 (i.e., PRE) were compared to patients
from April 2011 to December 2013 (i.e., POST).
Results. We identified 80 patients with ESBL-producing Enterobacteriaecae, with

38 patients (41 isolates) in the PRE group and 42 patients (43 isolates) in the POST
group. Baseline characteristics were similar between groups. The organisms identified
in both groups were E.coli (64%), K.pneumoniae(23%), E.cloacae(7%), and others
(6%). The recurrence rate in the PRE and POST (12% and 7%, p = 0.2), the length
of stay (median 19 vs 13 days, p = 0.1) and 30-day all-cause mortality (32% vs 19%,
p = 0.3) were not statistically significantly different between both groups. 80% (34)
of patients in both groups were treated with carbapenems; 58% (20) of these patients
had isolates which were also susceptible or susceptible dose-dependent to cefepime
based on the new CLSI criteria. Approximately $400 per patient would have been
saved if cefepime had been used instead.
Conclusion. The change in ESBL reporting was not associated with a statistically

significant change in treatment outcomes or prescribing patterns or drug costs. This
may have implications for improved stewardship.
Disclosures. S. Butler-Wu, Thermo Fisher Scientific: Scientific Advisor, Salary

489. Accuracy of Clinicians’ Empiric Treatment Choices for Resistant
Gram-Negative Uropathogens
Katherine Linsenmeyer, MD1,2; Judith Strymish, MD1,3; Kalpana Gupta, MD, MPH1,2;
1VA Boston HCS, West Roxbury, MA; 2Department of Medicine/Boston University
School of Medicine, Boston, MA; 3Medicine, Harvard Medical School, Boston, MA

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Emergence of multi-drug resistant uropathogens (MDRUTI) is making
treatment of UTI more challenging. We sought to evaluate the accuracy of empiric therapy
for gram-negative MDR UTI and the utility of prior culture data in improving accuracy.
Methods. We performed a retrospective review of electronic health record for

treatment of MDR UTI from 3 VA facilities from 2010-2013. MDR UTI was defined
as a clinician diagnosed infection resulting in therapy for a gram-negative uropathogen
resistant to 3 or more classes of antibiotics. Previous culture data and antimicrobial use
were captured from inpatient and outpatient settings.
Results. Among 111 episodes of MDR UTI treated by clinicians, 58 (52.2%) em-

piric therapy choices were active against the pathogen. 81 had prior microbiologic data
available for a gram negative organism within the last 2 years, with 69% within the last
6 months. 46/81 (56%) patients received empiric therapy concordant with prior avail-
able culture data whereas 35/81 (44%) received discordant therapy. When empiric
therapy was concordant with prior culture data (even if current MDR UTI was not
the same organism), the antibiotic covered the uropathogen in 36/46 (78%) events.
If therapy was discordant from previous microbiology, 12/35 (34%) empiric therapy
choices were active (OR 6.9; 95% CI 2.6;18.6, p < .001). Empiric therapy was equally
as likely to be active when concordant with recent (within 6 months) or remote (2

years) culture data (75.8% vs 84.6%, p = .70 Fishers). Genitourinary (GU)-directed
agents (nitrofurantoin or sulfa; OR 18.0, 95% CI 5.4;59.1, p <.001) or broad-spectrum
agents (carbapenems, 4thgen cephalosporins; OR 33.1, 95% CI 8.6;127.1, p <.001) were
more likely to be active than fluoroquinolones and earlier generation cephalosporins.
Conclusion: Only half of empiric therapy choices were active against MDR UTI.

Choosing an agent concordant with previous susceptibility data significantly increased
the chance of activity for the current MDRUTI, even if the previous uropathogen was a
different species and the data was remote. Either GU-directed or broad therapy choices
were more likely to be active than other regimens. Accuracy of empiric therapy could
be improved using these simple rules.
Disclosures. K. Gupta, Paratek: Consultant, Consulting fee

490. High Dose Tigecycline for the Treatment of Multi-Drug Resistant
Gram Negative Urinary Tract Infections
Sharon Sam, PharmD1,2; Lisa Russell, MD3; Katy Guo, PharmD Candidate1;
Kim Rusche, PharmD Candidate1; 1Pharmacy, Roosevelt University College of
Pharmacy, Schaumburg, IL; 2Pharmacy, Mount Sinai Hospital, Chicago, IL;
3Infectious Diseases, Mount Sinai Hospital, Chicago, IL

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Tigecycline is a glycylcycline derived from the tetracycline antibiotics
with potent bacteriostatic activity against gram negative, gram positive, and anaerobic or-
ganisms. With only 15 to 22 percent of tigecycline excreted unchanged in the urine with a
standard dose of 50 mg every 12 hours, clinicians have debated the use of tigecycline for the
treatment of multi-drug resistant urinary tract infections (MDR UTIs) based on concerns
about inadequate drug concentrations in the urine. Therefore, higher doses of tigecycline
(100 mg every 12 hours) may be warranted to achieve higher urinary concentrations as the
drug displays linear pharmacokinetics. The purpose of this study is to evaluate clinical out-
comes using high-dose tigecycline for the treatment of MDR UTIs.
Methods. A retrospective review was conducted on adult patients who received

high dose tigecycline (100 mg every 12 hours) for the treatment of MDR UTIs between
2012 and 2013. Data was collected and analyzed to compare treatment success and
failure rates, time to treatment success, length of hospital stay, incidence of Clostridi-
um-difficile associated diarrhea, and incidence of nausea and vomiting.
Results. Of the 107 patients with UTIs who were administered tigecycline, 7 pa-

tients were treated with high dose tigecycline. Twenty-eight percent of the patients
were male with a median age of 58 years (range 30 – 79). The UTIs were most com-
monly caused by extended spectrum beta-lactamase Enterobacteriaceae (71%) fol-
lowed by Klebsiella pneumoniae carbapenamases (43%). Overall, 86% and 14% of
the patients who were treated with high dose tigecycline were found to have treatment
success and treatment failure, respectively. Nausea and vomiting occurred in only 1
patient without the need for discontinuation of therapy.
Conclusion. Although the sample size was small, high dose tigecycline appears to

be an alternative for the treatment of MDR UTIs. However, larger, prospective studies
are warranted to further characterize this relationship.
Disclosures. All authors: No reported disclosures.

491. Comparative Effectiveness of Single vs Combination Antibiotic
Prophylaxis for TRUS-biopsy
Kaylee Marino, PharmD1; Judith Strymish, MD2,3; Anne Parlee, PharmD1; Lori Lerner,
MD4; Ralph Orlando, MD4; Kalpana Gupta, MD, MPH5; 1Pharmacy, VA Boston
Healthcare System, Boston, MA; 2Infectious Disease, VA Boston Healthcare System,
West Roxbury, MA; 3Harvard Medical School, Boston, MA; 4Urology, VA Boston
Healthcare System, Boston, MA; 5VA Boston Health Care System, West Roxbury, MA

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Single agent prophylaxis with fluoroquinolones (FQ) or cephalospo-
rins (drugs of choice) or trimethoprim-sulfamethoxazole or aminoglycosides
(alternatives) is recommended prior to transrectal ultrasound guided prostate biopsy
(TRUS-biopsy). However increasing FQ resistance (FQ-R) has led to a rise in post-
biopsy infections. We sought to compare the rate of infectious related complications
in patients receiving ciprofloxacin vs alternative regimens such as ciprofloxacin plus a
cephalosporin or a non-FQ regimen for TRUS-biopsy prophylaxis.
Methods. A total of 487 men who underwent a TRUS-biopsy at VA Boston

Healthcare System between 2011-2013 were retrospectively evaluated for infections
within 30 days, including symptomatic urinary tract infection (UTI) with fever, bacter-
emia, or sepsis. Men undergoing concurrent procedures or lacking documentation of
prophylaxis compliance were excluded. Electronic records were used to extract out-
come data from the national VA healthcare system, including outpatient and urgent
care visits.
Results. Of 455 men evaluated, there were 25 infections (5.5%), with sepsis occur-

ring in 2.4%, UTI in 1.5% and bacteremia in 0.4% of patients. E. coli was the most com-
mon urine (89%) and blood pathogen (92%), with FQ-R rates of 88% and 91%
respectively. Ciprofloxacin alone was associated with significantly more infections
than ciprofloxacin plus an additional agent (p = 0.019). Intramuscular gentamicin
alone was also significantly associated with a higher infection rate compared to all
other regimens (p = 0.014). Ciprofloxacin plus cefpodoxime was the most common
combination regimen. Any combination was highly protective, with a 75% reduction
in infection rate compared to ciprofloxacin or gentamicin alone (OR 0.25, 95% CI 0.06;
0.77, p = 0.01). Diabetes, immunosuppression, hospitalization within prior year, and
UTI within the previous 6 months were not associated with post-biopsy infection risk.
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Conclusion. The overall incidence of post TRUS-biopsy infection in this cohort
was higher than previous reports. The findings suggest that ciprofloxacin or gentami-
cin alone are inferior regimens compared to a combination regimen. The preferred
combination likely depends on local susceptibility data.
Disclosures. K. Gupta, Paratek: Consultant, Consulting fee

492. Complicated Intra-abdominal Infection (cIAI) and 30-day Hospital
Readmission
Jon P. Furuno, PhD1; Brie N. Noble, BS1; David T. Bearden, PharmD1,2; Miriam
R. Elman, MPH1; Michael S. Sisson, BS1; Jessina C. Mcgregor, PhD1; 1Department of
Pharmacy Practice, Oregon State University/Oregon Health and Science University
College of Pharmacy, Portland, OR; 2Department of Pharmacy, Oregon Health and
Science University, Portland, OR

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Patients with cIAI may be at increased risk of poor health outcomes
post-hospital discharge. Our objective was to quantify the association between cIAI
and 30-day hospital readmission.
Methods. This was a retrospective cohort study of adult patients (age >18 years) with

cIAI admitted to Oregon Health and Science University (OHSU) between January 1,
2010–June 30, 2013. Included patients must have had a diagnosis code consistent with
cIAI, a procedure code for surgical intervention, and been discharged alive. We excluded
patients with non-cIAI infectious diagnoses codes during the index admission, chronic
liver disease, or those receiving peritoneal dialysis. We defined 30-day hospital readmis-
sion as readmission to OHSU within 30 days of discharge. Potential risk factors of read-
mission included demographics (e.g., age, sex, body mass index), comorbid illnesses (e.g.,
peptic ulcer disease, diabetes, cancer) and length of stay. Antibiotic exposures of interest
included receipt of anaerobic coverage≥72 hours, vancomycin for≥72 hours, andmono-
therapy vs combination therapy. We calculated the incidence of 30-day readmission
among patients with cIAI and used bivariable analysis to identify potential predictors
of 30-day readmission among these patients. We used multivariable logistic regression
to identify independent risk factors for readmission within 30 days.
Results. Among 259 patients with cIAI who were discharged alive, 171 patients

(66%) met our inclusion criteria. Incidence of 30-day readmission was 45.6% and me-
dian (interquartile range) time to readmission was 10 (4-17) days. Total hospital length
of stay > 14 days during the index admission was significantly associated with 30-day
hospital readmission; odds ratio: 2.35, 95% confidence interval: 1.11 to 4.96. No other
variables were identified as risk factors or had protective effects.
Conclusion. Patients with cIAI were frequently readmitted to the hospital within

30 days of discharge and often following extended hospital stays. Given the lack of sig-
nificant predictors to identify patients at increased risk of readmission, improvements
in care for extended admissions should be considered, along with an additional em-
phasis on prevention of cIAI to reduce these poor outcomes.
Disclosures. J. P. Furuno, Cubist Pharmaceuticals: Grant Investigator, Research

grant and Research support B. N. Noble, Cubist Pharmaceuticals: Grant Investigator,
Research support M. R. Elman, Cubist Pharmaceuticals: Grant Investigator, Research
support J. C. Mcgregor, Cubist Pharmaceuticals: Grant Investigator, Research grant
and Research support.

493. Differences in Potency and Categorical Agreement between Colistin
and Polymyxin B When Testing 15,377 Strains Collected Worldwide
Helio S. Sader, MD, PhD; Paul R. Rhomberg, BS; David J. Farrell, PhD; JMI
Laboratories, North Liberty, IA

Session: 48. Treatment of Antimicrobial Resistant Infections
Thursday, October 9, 2014: 12:30 PM

Background. Two polymyxin agents, colistin (COL) and polymyxin B (PB), are
available for clinical use worldwide and clinical laboratories may not be able to suscept-
ibility test both compounds appropriately. We evaluated the correlation between COL
and PB MIC values on a large collection of Gram-negative bacilli (GNB) within the
spectrum of the polymyxins.
Methods. 15,377 clinical GNB, including P. aeruginosa (PSA; 3,821), Acinetobacter

spp. (ASP; 1,068), Klebsiella spp. (KSP; 4,177) and E. coil (EC; 6,311) were tested for
susceptibility against COL and PB by CLSI broth microdilutionmethods using commer-
cial (Sensitrite1) dry-form panels. The isolates were collected worldwide in 2013.

Results. Percentages of strains inhibited at ≤2 µg/ml of COL/PB were 99.8/99.8% for
PSA, 97.2/97.9% for ASP, 95.8/95.9% for KSP and 99.6/99.6% for EC. Among PSA and
ASP, COL and PBMIC values were within +/- one doubling dilution for >99.0% of strains,

and identical MIC values were observed for 85.4% of PSA and 75.1% of ASP. When CLSI
breakpoints were applied, categorical agreement (CA) was 99.8% for PSA and 98.9% for
ASP (Table). Among KSP and EC, 55.0 and 53.2% of strains displayed a COL MIC one
dilution lower than PB. However, differences in potency varied according to the degree of
polymyxin susceptibility. Among KSP, percentages of strains with COL MIC ≥1 dilution
lower/identical/≥ 1 dilution higher compared to PB were 58.5/39.9/1.6% for isolates with
COLMIC ≤2 µg/ml, and 2.9/72.9/24.1% for isolates with COLMIC≥4 µg/ml, respective-
ly. If a susceptible/resistant breakpoint of ≤2/≥ 4 µg/ml were applied for both COL and
PB (similar to ASP), CA would be 99.8% for KSP and >99.9% for EC.
Conclusion. There was a good correlation between COL and PB MIC values and

≥98.9% CA when testing PSA and ASP. Against KSP and EC, COL exhibited slightly
greater potency than PB against isolates with lower MIC values (≤2 µg/ml) for both
compounds, while PB was slightly more potent than COL against strains with de-
creased susceptibility (MIC, ≥4 µg/ml) to the polymyxins.
Disclosures. All authors: No reported disclosures.

494. Excellent Safety and Tolerability of Colistin in Septic Neonates. A
Retrospective Study from a Neonatal and a Pediatric Cardiac Surgical Unit
in India
Tanu Singhal, MD, MSc1; Sheetal Shetty, MD2; Sweta Shah3; Reshma Naik, GNM,
MBA4; 1Infectious Disease and Pediatrics, Kokilaben Dhirubhai Ambani Hospital and
Medical Research Institute, Mumbai, India; 2Paediatrics, Kokilaben Dhirubhai
Ambani Hospital, Mumbai, India; 3Microbiology, Kokilaben Dhirubhai Ambani
Hospital and Medical Research Institute, Mumbai, India; 4Kokilaben Dhirubhai
Ambani Hospital and Medical Research Institute, Mumbai, India
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Thursday, October 9, 2014: 12:30 PM

Background. There is paucity of data about safety, tolerability and efficacy of colistin
in neonatal sepsis. Hence this study was conducted two separate neonatal and pediatric
cardiac surgical intensive care units in a tertiary care hospital in Mumbai, India.
Methods. This is a retrospective study in which the case records of all neonates

aged less than 1 month who received colistin for at least 5 days in the years 2011-
2013 were included. Data including age, sex, gestational age, birth weight, risk factors
for sepsis, age at initiation of colistin, dose and duration of therapy, companion drugs,
indication for treatment (definitive/ empirical) and outcomes was abstracted and an-
alyzed. Therapy was considered empirical when cultures were negative and definitive
when peripheral blood cultures or endotracheal cultures (in the setting of health care
associated pneumonia) were positive.
Results. A total of 32 neonates were administered colistin during the study period (3

in 2011, 12 in 2012 and 17 in 2013). Fifteen were term babies and seventeen were preterm.
Risk factors for sepsis included prematurity in seventeen and surgery for congenital heart
disease in the rest. The mean gestational age of the preterm babies was 30 weeks (range
24-36) and themean birth weight was 2 kg (range 660 gms-3.5 kg). The average post natal
age at starting colistin was 13 days (range 5-30 days) and average duration of therapy was
13 days (range 5-22 days). The most common companion drug was meropenem (25/32
babies) and median dose of colistin was 6 mg/kg/day (range 4-12 mg/kg/day). Therapy
was empirical in 15/32 patients and definite in 17/32 (blood stream infection in 12 and
pneumonia in 5). Of the patients who were culture positive, eight had infection with car-
bapenem resistant strains of klebsiella (4), acinetobacter (2) and pseudomonas (2). Only 2
babies died; both having infection with carbapenem resistant strains. Adverse effects in-
cluding rise in serum creatinine or neurotoxicity were seen in none.
Conclusion. The study demonstrates excellent safety of colistin even in extremely

low birth weight babies. The clinical outcomes were excellent though documented in-
fection with carbapenem resistant strains was seen in only 25% (8/32) of study subjects
and use was empirical in around 50%.
Disclosures. All authors: No reported disclosures.

653. Implementation of PCV7/PCV13 in Israel Had a Significant Impact on both
Pneumococcal and Non-Pneumococcal Complex Otitis Media (OM) Rates
Ron Dagan, MD; Shalom Ben-Shimol, MD; Eugene Leibovitz, MD; Noga Givon-Lavi
PhD; Ben-Gurion University of the Negev and Soroka University Medical Center, Beer-
Sheva, Israel

Session: 99. Adult and Pediatric Vaccines
Friday, October 10, 2014: 12:30 PM

Background. Pre-licensure and post implementation pneumococcal conjugate
vaccine (PCV) studies have demonstrated that PCV impact on recurrent, non-respon-
sive and chronic OM cases (complex-OM; COMP-OM) was significantly larger (up to
40%) than when all-cause OM or first OM were measured. COMP-OM is frequently
caused by non-pneumococcal pathogens, often forming biofilm, in which non-typable
Haemophilus influenzae (NTHi) is the most frequent. We assessed the impact of
PCV7/PCV13 introduction on all-cause COMP-OM enriched OM episodes, as well
as specifically pneumococcal, NTHi and culture-negative episodes.
Methods. These were previously described (Dagan et al, 49th IDSA, Abstr. 1344,

2012). The surveillance period was July 2004 through December 2013. PCV7 was in-
troduced to the National Immunization Program (NIP; with catch-up) in July 2009
and has been gradually replaced by PCV13 since November 2010.
Results. Overall, 6,250 OM episodes for which information was available, were

submitted for culture. ≥1 factors associated with COMP-OM were present in 2685/
3996 (67%) children: 2165/3331 (65%) in culture-positive children and 520/665
(78%) in culture-negative patients. Incidences (per 1,000 children <2 years) of PCV7 -
+ 6A serotypes, serotypes 1, 3, 5, 7F, 19A, non-PCV13 serotypes and overall
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pneumococcal OM by 6 month-intervals and rate reduction calculations are shown in
Figure 1. Incidences of NTHi, culture-negative and all-cause OM as well as rate reduc-
tion calculations are shown in Figure 2.

Conclusion. All OM cases, including pneumococcal, NTHi and culture-negative
episodes enriched with COMP-OM were markedly reduced in children <2 years
after PCV7/PCV13 introduction.
Disclosures. R. Dagan, Pfizer: Consultant, Grant Investigator, Scientific Advisor

and Speaker’s Bureau, Consulting fee, Research grant and Speaker honorarium;
MSD: Consultant, Grant Investigator and Scientific Advisor, Consulting fee and Re-
search grant; GSK: Consultant and Speaker’s Bureau, Consulting fee and Speaker hon-
orarium E. Leibovitz, Pfizer: Speaker’s Bureau, Speaker honorarium

654. Local persistence of vaccine-targeted pneumococcal serotypes as
causes of disease in adults
Daniel Weinberger, PhD1; Nancy Sharova, MPH2; Susan Petit, MPH2; 1Epidemiology
of Microbial Diseases, Yale School of Public Health, New Haven, CT; 2Connecticut
Department of Public Health, Hartford, CT

Session: 99. Adult and Pediatric Vaccines
Friday, October 10, 2014: 12:30 PM

Background. Because vaccination of children with pneumococcal conjugate vac-
cines (PCVs) has had a strong indirect effect on adults, it is unclear whether direct
immunization of adults with the same vaccine would impact disease rates. We hypoth-
esized that communities with high population densities or low vaccine uptake among
children might maintain PCV-targeted serotypes at a higher proportion.
Methods. Data on invasive pneumococcal disease (IPD) cases were collected as

part of the Active Bacterial Core surveillance system for Connecticut (1998-2009).
Data on PCV7 uptake by census-tract were obtained from the Connecticut Immuni-
zation Registry and Tracking System. In each census tract and year, we estimated the
proportion of all IPD cases that were caused by PCV7 serotypes. Binomial regression
models were used to evaluate factors associated with having a higher proportion of dis-
ease cases caused by PCV7 serotypes. Covariates included year, census tract-level in-
formation on population density, percent of residents that were black or Hispanic,

household size, income, and pediatric vaccine uptake. Spatial random effects were es-
timated with radial smoothing
Results. Following the introduction of PCV7 in children, the proportion of disease

cases in adults caused by PCV7 serotypes declined by 36% per year. However, PCV7
serotypes were significantly more common in census tracts with high population densi-
ties and large Hispanic populations. The community-level differences in serotype distri-
bution were apparent before PCV7 introduction (predicted 45-72% of IPD cases caused
by vaccine serotype in 1998/99) (figure). By 2008/2009, PCV7 serotypes accounted for a
small fraction of IPD cases in all communities but continued to comprise a greater frac-
tion of disease cases in high density communities (high of 12% vs low of 4%) (figure).
There was no association between serotype distribution and vaccine uptake.

Conclusion. Serotype distributions vary significantly with community characteris-
tics. However, in a population with high levels of pediatric vaccine uptake, the residual
burden of PCV serotypes is small in all communities within several years after vaccine
introduction.
Disclosures. D. Weinberger, Pfizer: Investigator initiated research grant, Research

grant; Merck: Consultant, Consulting fee

655. Regional Differences in Pediatric Invasive Pneumococcal Disease
(IPD) Rates in Tennessee (TN)
Annabelle De St. Maurice, MD1; Carlos G. Grijalva, MD, MPH2; Chris Fonnesbeck,
PhD3; William Schaffner, MD4; Natasha Halasa, MD, MPH5; 1Pediatric Infectious
Diseases, Vanderbilt University, Nashville, TN; 2Preventative Medicine, Vanderbilt
University School of Medicine, Nashville, TN; 3Biostatistics, Vanderbilt University,
Nashville, TN; 4Department of Medicine, Vanderbilt University School of Medicine,
Nashville, TN; 5Pediatrics, Vanderbilt University, Nashville, TN

Session: 99. Adult and Pediatric Vaccines
Friday, October 10, 2014: 12:30 PM

Background. Although pediatric IPD rates for TN have been reported, regional
differences within TN have not been examined. We aimed to determine pediatric
IPD rates in TN regions before and after PCV13 introduction (2010).

Annual IPD
RATE per
100,000 East West IRR East West IRR
EARLY-PCV7
ERA <2 yrs <2 yrs (95% CI) 2-18 yrs 2-18 yrs (95% CI)

EARLY-PCV7 ERA
PCV7 33.8 18.9 1.8 (1.0-2.3)* 2.6 3.7 1.4 (0.8-2.4)
PCV13 23.5 11.4 2.1 (1.0-3.9)* 1.3 1.4 1.1 (0.4-2.5)
Non-PCV 29.4 19.7 1.5 (0.8-2.5) 1.7 1.7 1.0 (0.5-2.1)
Not-typed 19.1 7.5 2.6 (1.2-5.4)* 1.9 0.5 3.5 (1.4-9.0)*
Total 106 57.5 1.8 (1.4-2.5)* 6.1 8.7 1.4 (1.0-2.0)*
LATE-PCV7 ERA
PCV7 1.1 1.2 0.9 (0.02-9.4) 0.9 0.3 3.6 (1.1-12)*
PCV13 33.3 19.1 2.3 (1.5-3.5)* 2.3 2.7 0.9 (0.5-1.5)
Not-typed 17.8 8.1 2.2 (1.1-4.2)* 1.8 0.8 2.2 (1.0-4.7)*
Non-PCV 27.7 16.4 1.7 (1.0-2.8)* 2.3 1.9 1.2 (0.6-2.1)
Total 91.0 44.8 2.0 (1.5-2.7)* 7.4 5.7 1.3 (0.9-1.8)
POST-PCV13 ERA
PCV7 0 0 NA 0.3 0 NA
PCV13 5.3 3.6 1.5 (0.1-9.0) 1.3 0.9 1.4 (0.3-5.0)
Not-typed 5.3 0.7 7.4 (0.4-434) 0.7 0.4 1.8 (0.2-1.0)
Non-PCV 18.7 13.1 1.4 (0.5-3.6) 1.3 2.1 0.6 (0.2-1.8)
Total 29.4 17.4 1.7 (0.8-3.6) 3.6 3.4 1.1 (0.5-2.1)

*CI excludes 1 indicating significant differences

Methods. Active population and laboratory-based surveillance identified IPD
cases from 11 TN counties from 2001-2012. Counties were separated into East (2)
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and West (9). For each case, trained nurses collected clinical data, and the isolates were
sent to CDC for serotyping. IPD incidence was calculated using U.S. census data and
was expressed per 100,000 person-years. Groups were stratified by age: <2 and 2-18
years (yrs). Incidence rates were calculated for 3 time periods: Early-PCV7 (2001-
2004), Late-PCV7 (2005-2009), and Post-PCV13 (2011-2012). The transition year
2010 was excluded and incidence rate ratios (IRR) were calculated to compare East
and West TN IPD rates.
Results. The table shows IPD rates by serotype, region, age group, and time period.

Figures 1 and 2 illustrate the decline in IPD rates by time period and region.

Conclusion. Overall IPD rates Post-PCV13 decreased in all regions and age
groups. IPD rates among children were significantly higher in East TN during the
Early-PCV7 and Late-PCV7 period; however, those regional disparities were eliminat-
ed in the Post-PCV13 era.
Disclosures. A. De St. Maurice, Pfizer: Grant Investigator, Research grant

C. G. Grijalva, Pfizer: Consultant and Grant Investigator, Consulting fee and Research
grant C. Fonnesbeck, Pfizer: Grant Investigator, Research grant W. Schaffner, Pfizer,
GlaxoSmithKline, Dynavax: Limited consulting fee, Consulting fee; Merck and Sanofi
Pasteur: Data safety monitoring board, Board membership benefits N. Halasa, Pfizer:
Grant Investigator, Salary

656. Immunogenicity and Safety Evaluation of a New Syringe Presentation
of Reduced Antigen Content Diphtheria-Tetanus-Acellular Pertussis
Vaccine in Healthy Adolescents: Results from a Randomized Trial
Manuel De La O, MD1; Katia Abarca, MD2; Alejandro Lepetic, MD3; Karin Hardt,
PhD4; Girish Jayadeva, MBBS, PhD5; Sherine Kuriyakose, MSc5; Htay Htay Han,
MBBS6; Noris Pavia-Ruz, MD7; 1Hospital Universitario de la Universidad Autónoma
de Nuevo León, Monterrey, Mexico; 2Facultad de Medicina, Pontificia Universidad
Católica de Chile, Santiago, Chile; 3GlaxoSmithKline Vaccines, Buenos Aires,
Argentina; 4GlaxoSmithKline Vaccines, Wavre, Belgium; 5GlaxoSmithKline
Pharmaceuticals India Ltd., Bangalore, India; 6GlaxoSmithKline Vaccines, King of
Prussia, PA; 7Universidad Nacional Autónoma de México, Mexico City, Mexico

Session: 99. Adult and Pediatric Vaccines
Friday, October 10, 2014: 12:30 PM

Background. GlaxoSmithKline Vaccines’ reduced antigen content diphtheria-tet-
anus-acellular pertussis vaccine (dTpa), indicated for booster vaccination in children,
adolescents and adults, has been licensed in >70 countries worldwide. It has been avail-
able as a single dose vial or a prefilled disposable syringe without a needle. The syringe
presentation was recently replaced by a prefilled syringe with tip cap and plunger stop-
per manufactured with different components. The present study compared the immu-
nogenicity and safety of dTpa in the new and previous syringe presentations.

Methods. Phase IV, randomized, controlled, single-blind, multicenter, parallel-
group study in Mexico and Chile (NCT01362322). Healthy adolescents aged 10–15
years who had previously received 5 or 6 doses of DTP-combination vaccines, were ran-
domized (1:1) to receive a dTpa booster in the new (dTpa-new, N = 335) or previous
(dTpa-previous, N = 336) syringe presentation. Antibodies against diphtheria (D),

tetanus (T) and pertussis antigens (pertussis toxoid [PT], filamentous hemagglutinin
[FHA] and pertactin [PRN]) were measured pre- and 1 month post-booster. Non-infe-
riority of dTpa-new vs dTpa-previous was shown if the upper limits (ULs) of the 95%
confidence intervals (CIs) for the post-booster geometric mean concentration (GMC)
ratios (dTpa-previous/dTpa-new) for antibodies to the 5 dTpa antigens were ≤1.5 (pri-
mary objective). Solicited and unsolicited symptoms were recorded for 4 and 31 days
post-booster, respectively. Serious adverse events (SAEs) were recorded up to study end.
Results. The per-protocol immunogenicity cohort comprised 321 dTpa-new and

319 dTpa-previous subjects. Non-inferiority of dTpa-new vs dTpa-previous was
shown for all antigens (range of ULs of 95% CIs for GMC ratios: 1.03–1.13; Table).
One month post-booster, immune responses were in similar ranges for all antigens
in both groups (Table).
Solicited and unsolicited symptoms were reported at similar rates in both groups,

with no large swelling reactions (diameter >100 mm). One SAE (injury, not assessed
as vaccine-related) was reported in the dTpa-new group.
Conclusion. Changing the syringe presentation did not impact the immunogenic-

ity and safety profiles of dTpa in adolescents.
Disclosures. K. Abarca, GSK: Grant Investigator, Consulting fee, Research sup-

port and Speaker honorarium A. Lepetic, GSK: Employee, Salary and Stock options
as a part of my job agrement K. Hardt, GSK: Employee and Shareholder, Salary
G. Jayadeva, GSK: Employee and Shareholder, Salary S. Kuriyakose, GlaxoSmithKline
Pharmaceuticals: Employee, Salary H. H. Han, GSK: Employee and Shareholder, Sal-
ary N. Pavia-Ruz, GSK: Investigator, Research support

657. Estimates of Pertussis Vaccine Effectiveness in Air Force Pediatric
Dependents Seen at Military Treatment Facilities
Greg Wolff, MPH1; Michael Bell, MSgt2; James Escobar, MPH2; Stefani Ruiz, MHS1;
1STI Technologies Inc., Fairborn, OH; 2United States Air Force School of Aerospace
Medicine, Wright Patterson Air Force Base, OH

Session: 99. Adult and Pediatric Vaccines
Friday, October 10, 2014: 12:30 PM

Background. The United States Air Force School of Aerospace Medicine Epide-
miology Consult Service identified an increase in reported cases of pertussis from
2011-2013. Infants and young children are most commonly affected by pertussis
and suffer the severest health consequences from the infection. Vaccination compli-
ance is critical for reduction of pertussis cases; however, the current acellular pertussis
vaccine may not provide sufficient protection from infection. This study examined
pediatric pertussis vaccine effectiveness (VE) for Air Force dependents less than 12
years of age.
Methods. We conducted a test-negative, case-control study among Air Force pe-

diatric dependents seen at military treatment facilities from 2011-2013, comparing
cases with a positive pertussis test result and/or culture to controls who received the
same lab tests with a negative result. Twelve years (2002-2013) of historical pertussis
vaccination data were examined for all cases and controls. Our study population was
categorized by age group and vaccination status based on the Centers for Disease Con-
trol and Prevention recommended pertussis vaccination schedule. VE was calculated
with respect to vaccination status and pertussis lab results.
Results. We compared 27 pertussis laboratory positive cases with 974 pertussis labo-

ratory negative controls, 2 months old to < 12 years old. Comparing completely vaccinated
to non-vaccinated patients, overall VE was 78.26%. Among children 2 months to < 6 years
old, the VE was 94.23%. VE was highest amongst those 15 months old to < 6 years old
(97.55%). Children 6 years old to < 12 years had the lowest VE (48.48%). Comparing par-
tially vaccinated patients to non-vaccinated patients yielded 64.24% overall VE.
Conclusion. Pertussis vaccination was effective at preventing laboratory confirmed

pertussis among our Air Force pediatric dependent population, with highest protection
among completely vaccinated, young children. We found pertussis VE varied by age
groups. Our overall calculated pertussis VE corroborates other pertussis VE studies
looking at similar age groups.
Disclosures. All authors: No reported disclosures.

658. Assessment of Knowledge, Awareness, and Attitudes Towards
Pertussis and Pertussis Immunization Strategies in Post-Partum Mothers
Matias Wengiel1; Sergio Fanella, MD, FRCPC2; 1College of Medicine, University of
Manitoba, Winnipeg, MB, Canada; 2Pediatrics and Child Health, University of
Manitoba, Winnipeg, MB, Canada

Session: 99. Adult and Pediatric Vaccines
Friday, October 10, 2014: 12:30 PM

Background. Given increases in the incidence of pertussis, protective strategies for
young infants are used (cocooning, maternal immunization), but there is limited data
regarding two key areas for implementation - knowledge of pertussis in pregnant
women, and their willingness to participate in various preventative campaigns. With
increasing rates of pertussis in Manitoba and anticipating future public health needs
should Manitoba move toward a maternal immunization strategy, we surveyed post-
partum women on their knowledge and beliefs of infant pertussis and prevention
strategies.
Methods. Women were interviewed at the two obstetrical centers in Winnipeg. A

survey was developed using the Health Belief Model, assessing knowledge level about
pertussis, beliefs and attitudes towards pertussis immunizations, and willingness to
participate in two protective strategies (third-trimester or mother only postpartum im-
munization). There was then an educational portion about pertussis and follow-up
questions to determine whether this had changed their views.
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Results. Of 143 women surveyed over 8 months, 67% had a moderate knowledge
score regarding pertussis and its risks; 55% of participants considered Tdap (tetanus-
diphtheria-acellular pertussis) to be safe. Only 5% of women reported having discussed
pertussis with their physician during their pregnancy.
Fifty-seven percent of participants would have agreed to receive Tdap immediately

post-partum, and 65% would consider Tdap in the third trimester of a subsequent
pregnancy. There was a significant link between pertussis knowledge levels and intent
to vaccinate (p < 0.001). Of 29 participants who disagreed with both protective strat-
egies, 45% stated they would consider them after receiving the education about
pertussis.
Conclusion. A significant proportion of post-partum women had limited knowl-

edge of infant pertussis disease; however prevention strategies were acceptable to a ma-
jority of surveyed women. A consideration to improve uptake of either strategy in
Manitoba would be to increase the target population’s knowledge and awareness of
the significance of infant pertussis and the risks associated with pertussis infection,
as well as the safety profile of the vaccine.
Disclosures. All authors: No reported disclosures.

659. A comparison of local determinants of vaccine hesitancy in Botswana
and the Dominican Republic, two middle-income countries
Lori Kestenbaum, MD1; Andrew Steenhoff, MBBCh, DCH1,2; Maura Murphy3;
Marc Callender, MD4; Ingrid Japa, MD5; Bakanuki Nfila2; Charlotte Moser6; Paul Offit,
MD1,6; Ndibo Monyatsi7; Kristen Feemster, MD, MPH, MSHP1,6; 1Division of
Infectious Diseases, The Children’s Hospital of Philadelphia, Philadelphia, PA;
2Botswana-UPenn Partnership, Gaborone, Botswana; 3Global Health Program, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 4Pediatric practice, Annapolis,
MD; 5Pediatric practice, San Pedro de Macorís, Dominican Republic; 6Vaccine
Education Center, The Children’s Hospital of Philadelphia, Philadelphia, PA;
7Botswana Ministry of Health, Gaborone, Botswana
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Background. Vaccine acceptance is a critical component of sustainable immuni-
zation programs. Despite significant research into determinants of vaccine acceptance
in developed countries, less is known about those in middle-income countries such as
societal norms, trust in the healthcare system and government, and sources of vaccine
information including the media. This study explores knowledge and attitudes regard-
ing vaccines and vaccine-preventable diseases (VPD) among caregivers and immuni-
zation providers in Botswana and the Dominican Republic (DR), two middle-income
countries with expanding immunization programs, to understand local determinants
of vaccine hesitancy.
Methods. We conducted focus groups with 33 providers and 22 caregivers in Ga-

borone, Botswana and 37 providers and 59 caregivers in the DR. Focus groups were
conducted in the participants’ native language, digitally recorded and transcribed.
Transcripts were translated into English, coded in qualitative data analysis software
(NVivo 10), and analyzed for common themes.
Results. Botswana’s vaccination rates are >99.5% (based on DTP3). Respondents

reported high vaccine acceptance due to societal norms, trust in the healthcare system
and knowledge about vaccines. In the DR, vaccination rates are 85% (based on DTP3).
Respondents reported knowledge about vaccines and VPD was the major promoter of
vaccine acceptance. Participants did not express the same level of trust in the govern-
ment and healthcare system as was expressed in Botswana, and did not view vaccina-
tion as a societal norm. In both countries, the majority of vaccine communication is
from healthcare workers and, for providers, is from medical literature. Negative infor-
mation from popular media is regarded with skepticism.
Conclusion. Knowledge of vaccines and VPD were key promoters of vaccine accep-

tance in both Botswana and the DR. Participants from Botswana were also significantly
influenced by societal norms and a high level of trust in the healthcare system and gov-
ernment, which may affect vaccination rates. In settings such as the DR, where societal
norms and trust of the healthcare system are not primary drivers of vaccine acceptance,
public health efforts should consider local promoters of vaccine acceptance.
Disclosures. All authors: No reported disclosures.

660. The effect of immunization on measles incidence in the Democratic
Republic of Congo
Reena Doshi, MPH1; Calixte Shidi, MD2; Nicole Hoff, MPH1; Jean-Jacques Muyembe,
MD, PhD3; Emile Okitolonda, MD4; Anne Rimoin, PhD, MPH1; 1Epidemiology,
UCLA Fielding School of Public Health, Los Angeles, CA; 2Ministry of Health,
Expanded Programme on Vaccination, Kinshasa, Congo-Kinshasa; 3Institut National
de Recherché Bio-Medicale, Kinshasa, Congo-Kinshasa; 4Kinshasa School of Public
Health, Kinshasa, Congo-Kinshasa
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Background. Measles continues to be one of the largest causes of vaccine-prevent-
able disease mortality among children under five, despite the fact that a safe and effi-
cacious vaccine is readily available. While global vaccination coverage has improved
tremendously, measles outbreaks persist throughout sub-Saharan Africa. Since 2010,
the Democratic Republic of Congo (DRC) has seen a resurgence of measles outbreaks,
mainly attributed to severe deficiencies in Routine Immunization (RI) at the Health
Zone level, where only 22% of reported vaccine coverage rates reach higher than 90%.
Methods. We used available data from the 2010-2013 IDSR system for measles sus-

pected cases counts reported weekly by health zone to investigate the decline in measles

incidence post-immunization (by health zone) with one dose of measles containing vac-
cine (MCV1) with and without the addition of Supplementary Immunization Activities
(SIAs). The impact of measles immunization by health zone was modeled with poisson
regression, using vaccination coverage levels from two years prior.
Results. At the provincial level, median incidence ranged from 0.67 to 7.67 per

100,000 in 2010, while the median incidence ranged from 0.96 to 273.8 per 100,000
in 2012. In 2013, median incidence ranged from 5.79 to 322.61 per 100,000. Further-
more, multivariate modeling at the health zone level showed that each 1% increase in
MCV1 coverage was associated with a .79% decrease in incidence. The addition of an
SIA in a health zone was associated with a 2.34% increase in incidence.
Conclusion. Our results highlight the fact that measles in DRC is highly suscep-

tible to immunization programs, particularly mass campaigns. Repeated occurrences
of large-scale outbreaks in DRC suggest that vaccination coverage rates are grossly
overestimated and signify the importance of the re-evaluation of measles virus dynam-
ics and prevention and control strategies.
Disclosures. All authors: No reported disclosures.

661. Initiation and Completion of the Hepatitis A Vaccine Series among a
Privately Insured US Pediatric Population
Thomas Weiss, DrPH1; Dongmu Zhang, PhD1; Nagesh N. Borse, PhD, MS,
BS Pharm2; Emmanuel Walter, MD, MPH3; 1Global Health Outcomes, Merck and Co.
Inc., West Point, PA; 2Global Health Outcomes, Agile 1 - For Merck and Co., West
Point, PA; 3Duke University School of Medicine, Durham, NC
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Background. In May 2006, ACIP recommended routine Hepatitis A (HepA) vac-
cination of all children aged 12 to 23 months, with 2 doses separated by 6 to 18
months, regardless of risk category or geographic location. We assessed HepA vaccine
series initiation (first dose) and completion rates (first and second dose) and identified
potential missed opportunities for HepAvaccination in the years following this recom-
mendation.

Methods. We conducted a retrospective, observational study using the Market-
Scan1 Commercial Claims Database. The study population was comprised of children
born between years 2005 and 2009 that were continuously enrolled for at least 31/2
years from the date of birth. Multivariate analyses were performed to understand fac-
tors associated with HepA vaccine series initiation and completion.
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Results. There were 202,513 eligible children included in this study. HepA series
initiation increased from 60% in the 2005 birth cohort to 81% for the 2009 birth cohort
(Figure 1). Series completion among those who had a first HepA dose increased from
75% to 85% for the 2005 and 2009 cohorts, respectively. Among the 26% of children
not receiving their first dose of HepA vaccination, 63% had ≥ 1 visit where they re-
ceived another vaccination but not HepA, 89% had ≥ 1 well-child visit and 98%
had ≥ 1 doctor office visit. Among the 13% of children who did not complete the
HepA vaccine series after at least 6 months from the first dose, 36% had ≥ 1 visit
where they received another vaccination but not HepA, 48% had ≥ 1 well-child visit
and 75% had ≥ 1 doctor office visits (Figure 2).
Children were more likely to initiate and complete the HepA vaccine series if they

were from more recent birth cohorts, from states with a HepA vaccination recommen-
dation prior to the ACIP universal recommendation, from states with daycare/school
entry requirements, were enrolled in an HMO health plan, or had pediatricians as pri-
mary providers.
Conclusion. In this study, approximately one in every four children remained un-

vaccinated against HepA. Although the HepA vaccine series initiation and completion
improved from 2005 to 2009, vaccine coverage has stabilized in recent years. It is im-
portant for providers to identify every opportunity for HepAvaccination, to assure that
children get protection from this vaccine-preventable disease.
Disclosures. T. Weiss, Merck: Employee, Salary D. Zhang, Merck: Employee, Sal-

ary N. N. Borse, Merck: Consultant, Consulting fee E. Walter, Merck: Collaborator,
Consultant and Investigator, Consulting fee

662. Missed opportunities for influenza vaccination among inpatients with
influenza
Suchitra Rao, MB, BS1; Michelle Torok, PhD2,3; Joshua Williams, MD4;
Maureen Cunningham, MD4; Mary Glode, MD, FIDSA5; Karen Wilson, MD, MPH6;
1Pediatrics (Infectious Diseases), University of Colorado School of Medicine, Aurora,
CO; 2University of Colorado School of Medicine, Aurora, CO; 3Children’s Outcomes
Research Program/Colorado Health Outcomes Program, Aurora, CO; 4Pediatrics,
University of Colorado School of Medicine, Aurora, CO; 5Pediatric Infectious Diseases,
University of Colorado School of Medicine and Children’s Hospital Colorado, Aurora,
CO; 6Pediatrics (Hospital Medicine), University of Colorado School of Medicine,
Aurora, CO
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Background. Visits to a tertiary care institution may represent opportunities for in-
fluenza vaccination. The aim of this study was to identify missed opportunities in pediatric
inpatients with influenza and to explore which visits are best to target for vaccination.
Methods. We conducted a retrospective chart review of inpatients with PCR-con-

firmed influenza admitted to Children’s Hospital Colorado from 2010-2014. Medical
records were reviewed for patient demographics, prior visit type and characteristics.
Missed opportunities for influenza vaccination were defined as prior visits for which
the influenza vaccine was available in an underimmunized patient. Bivariable relation-
ships were examined using chi-square tests.
Results. We identified 352 inpatients with influenza. Of these, 309 (88%) were >6

months of age at diagnosis. 6 encounters were excluded due to repeat hospitalizations.
92/303 patients (30.4%) were completely vaccinated. 40 patients with unknown vacci-
nation status were excluded from subsequent analyses. 30% (79/263) of patients had
≥1 missed opportunity for influenza vaccination. Of those with a missed opportunity,
33% (26/79) had one visit, 67% (53/79) had ≥2 visits. The median number of missed
opportunity visits was 3 (range: 1-11). There were 246 missed opportunity visits; most
were to specialty clinics (54%), followed by ED/Urgent Care (20%). 76% experienced
their initial missed opportunity prior to the influenza season. 65% (51/79) had missed
opportunities at “sick visits”.
170/263 (64 %) of patients were considered high risk. 76% of high risk patients vs

24% not at high risk had a missed opportunity visit (p = 0.01). Patients with a meta-
bolic syndrome or seizure disorder were more likely to have a missed opportunity visit
(p < 0.02 for both).
Conclusion. Nearly one third of inpatients with influenza had a missed opportu-

nity for vaccination, the majority of whom were considered high risk for severe com-
plications. Most visits occurred prior to the onset of the influenza season, but when
vaccine was available. Subspecialty outpatient visits provide an excellent opportunity
for influenza vaccination, as a means to target high risk patients, and because they rep-
resent the highest proportion of missed opportunities for vaccination.
Disclosures. All authors: No reported disclosures.

663. Physician Electronic Best Practice Alerts vs Nursing and Pharmacist-
Driven Screening and Ordering: Which System Delivers More Inpatient
Influenza Vaccines?
Judith Guzman-Cottrill, DO1; Jenn Boyer, PharmD, BCPS2; Jennifer Fox, MS, RN,
CPN3; Amy Win, BS4; Tamara Wagner, MD1; 1Pediatrics, Oregon Health and Science
University, Portland, OR; 2Pharmacy, Oregon Health and Science University, Portland,
OR; 3Doernbecher Children’s Hospital, Portland, OR; 4Public Health and Preventive
Medicine, Oregon Health and Science University, Portland, OR
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Background. Influenza vaccine is recommended annually for children >6 months of
age. Primary care clinics are the traditional setting for vaccination, but hospital admissions
also create an opportunity to immunize. Thus, the Centers for Medicare and Medicaid

Services (CMS) includes inpatient influenza immunization as a process measure. Hospitals
must create effective systems to screen and vaccinate inpatients whenever possible.
Many electronic healthcare records (EHR) include best practice alerts (BPA) to increase

provider compliance with evidence-based care and quality measures. However, as the
number of clinical decision alerts increases, physician (MD) “alert fatigue” may lead to
alert override.
In 2009, we added an influenza vaccine BPA for all inpatients. The BPA suggested that

the MD screen the patient for vaccination, but it was not mandatory. In November 2011,
we changed to a mandatory multi-disciplinary screening system. Within the admission
orders, the MD must decide if the child has a vaccine contraindication. If none exists,
the MD orders “vaccination based on RN screening.” The RN then asks the parent
“Has your child received an influenza vaccine this year? If not, would you like one?” If
the parent answers “Yes,” an internal EHR alert triggers the pharmacist to order age-ap-
propriate vaccine which the RN administers prior to discharge.
We sought to determine if this system improved the number and rate of vaccines given.
Methods. We obtained the number of inpatient vaccine doses given from September

1, 2008 through the current season, and the number of distinct patients discharged per
season. During the 2009-10 season, some patients required 2 separate vaccines (H1N1
and seasonal influenza) per national recommendations. We counted these as one “vacci-
nation encounter”(VE) rather than 2 doses. We compared the number and rate of VEs
from September 1, 2008 – November 6, 2011 (BPA only), and November 7, 2011 –

April 13, 2014 (multi-disciplinary).
Results. Over 6 seasons, 1,117 VEs occurred. With BPA alone, 359 VEs occurred

over 3 seasons (mean rate= 3.45% of hospital discharges, range 2.03-3.71%). With the
new system, 758 VEs occurred over 3 seasons (mean rate= 7.36%, range 6.09-10.07%),
a 111% VE increase and 114% rate increase (p <0.001).
Conclusion. A mandatory, multi-disciplinary system for inpatient influenza vac-

cine screening and ordering is superior to BPA alone.
Disclosures. All authors: No reported disclosures.

664. Influenza Vaccination in Chronically Ill Children: Taking a Closer
Look at LAIV
Joanna Merckx, MD1; Monique Landry, MD2; Louise Valiquette, MD2;
Deirdre Mccormack, BSc(N)3; Caroline Quach, MD MSc1; 1Division of Infectious
Diseases; Department of Pediatrics, The Montreal Children’s Hospital, Montreal, QC,
Canada; 2Ministère De La Santé Et Des Services Sociaux Du Québec, Montreal, QC,
Canada; 3Vaccine Study Centre, Research Institute of the McGill University Health
Centre, Montreal, QC, Canada
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Background. Children with underlying chronic conditions are sub-optimally vac-
cinated against influenza, even if influenza vaccines (IV) are publicly funded. Since
2012, the province of Quebec has recommended live-attenuated IV (LAIV) as the pre-
ferred vaccine for children with non-immunocompromising conditions. For a second
consecutive year, an influenza vaccination clinic was set up in our pediatric tertiary
care hospital. We aimed to compare this clinic’s results to last year’s and evaluate pa-
tients’ preference for LAIV vs trivalent inactivated IV (TIV).
Methods. Between October 15 and December 24 of each year (2012 and 2013), a

vaccination clinic was opened weekdays during working hours and staffed with vaccine
nurses. TIV and LAIV were available. Parents were asked to fill a pre-piloted question-
naire. Descriptive statistics were used.
Results. During both years, we reached 630 patients with chronic illnesses account-

ing for 9% of the total outpatient visits for that time of year. In 2013, 264 (44%) were
between 2 and 9 years, 257 (43%) were aged 9 to 18 years and 75 (13%) of vaccinated
patients were immunosuppressed. Of the 623 participants for whom the information was
available, 378 (61%) had received their IV in the previous year and in 49% (172/348), had
received it in our vaccination clinic. For 122 of 603 parents who answered (20%), the pres-
ence of this vaccination clinic was instrumental in their child receiving their IV.
In 2012, 437 of 588 patients aged 2 years and over (74%) were vaccinated with LAIV,

compared to 348 of 512 (68%) this year (p = 0.02). These represented 79% of LAIV eli-
gible children (n = 442). Of 360 patients previously vaccinated, 103 (29%) had received
LAIV the year before and 88% chose to be vaccinated again with LAIV this year.
LAIV was preferred by caregivers (n = 341) because it was perceived as less painful
(49%), no needle was involved (41%) and in 42% because of their physician’s recommen-
dation. Additionally, 487 household members were vaccinated in 2013.
Conclusion. Yearly influenza vaccination coverage in children with chronic ill-

nesses can be improved with a vaccination clinic on site at a tertiary centre. Household
members are also reached through this strategy. When LAIV is not contra-indicated, it
remains caregivers’ and patients’ preferred vaccine.
Disclosures. All authors: No reported disclosures.

665. Polymorphism of cytokines and killer immunoglobulin-like receptor
(KIR) gene in children with Bacille Calmette-Guérin lymphadenitis
Hyo Jin Kwon, MD1; Seong Joon Kim, MD1; Jong-Hyun Kim, MD, PhD1; Hee-
Baeg Choi2; Tai-Gyu Kim, MD, PhD2; Dae Kyun Koh, MD, PhD1; Jin Han Kang, MD,
PhD1; 1Department of Pediatrics, College of Medicine, The Catholic University of
Korea, Seoul, South Korea; 2Department of Microbiology, College of Medicine, The
Catholic University of Korea, Seoul, South Korea
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Background. Bacille Calmette-Guérin (BCG) lymphadenitis is relatively common
local adverse reaction after BCG vaccination, and the risk factors were known as the
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inoculation skill, the strain or amount of BCG, and an age at immunization. The as-
sociation of the immune state and BCG adverse reactions has been mainly focused on
severe adverse reaction. There were limited reports on the influence of immune regu-
latory genotypes on the BCG lymphadenitis.
Methods. A total of 42 children with BCG lymphadenitis and 56 healthy control

children were enrolled. Detection of single nucleotide polymorphism located in the in-
terferon-gamma (IFN-γ), tumor necrosis factor (TNF)-α, interleukin (IL)-1α, IL-4, IL-
10 and killer immunoglobulin-like receptor (KIR) gene were performed by PCR with
sequence-specific priming (PCR-SSP). Also, we compared this result with previously
known data of 159 healthy Korean population.
Results. There were no differences in age, sex, and BCG vaccine type between chil-

dren with BCG lymphadenitis and control. No statistically significant differences were
observed between two groups for the frequency of TNF-α (-308), IFN-γ (-5644), IL-1α
(-889), IL-10 (-819,-1082) genotypes, however, a significant differences in the frequen-
cy of TNF-α-238*G/A genotype was found (p < 0.03, OR = 5.4). The frequency of ge-
notypes of IL-4-590*C/T was significantly higher in children with BCG lymphadenitis
than those in healthy Korean population (p < 0.04, OR = 2.2). Polymorphism of KIR
gene did not exhibit significant association with BCG lymphadenitis.
Conclusion. A frequent high producer TNF-α-238*G/A and/or IL-4-590*C/T

may be one of the genetic factors responsible for BCG lymphadenitis. Our result sug-
gests that this cytokine gene polymorphisms may be associated with host susceptibility
to BCG lymphadenitis.
Disclosures. All authors: No reported disclosures.

666. Bronchiolitis in Indigenous Infants: a Review of Incidence and Risk
Factors in Canada, the United States (US), Australia and New Zealand
Michael Young,, MD1; Joanne Langley, MD, FSHEA2; 1Emergency Medicine, IWK
Health Centre, Halifax, NS, Canada; 2Pediatrics, Dalhousie University, Halifax, NS,
Canada
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Background. Health outcomes of indigenous populations are often different than
those of non-indigenous peoples in the same country. Bronchiolitis, usually due to Re-
spiratory Syncytial Virus (RSV), is the most common cause of hospitalization in infan-
cy; we performed a systematic review to determine the incidence of and risk factors for
bronchiolitis in indigenous children in four English speaking affluent countries (Can-
ada, US, New Zealand, Australia).
Methods. An electronic search of Medline for English language literature for the

years 1966 to 2012 was conducted. MeSH headings used were:[bronchiolitis]; [respi-
ratory tract infection]; [Respiratory Syncytial Virus infection] combined with each of
the following MeSH terms: [Inuit]; [Indians, North American]; and [Oceanic Ancestry
Group]. The search was repeated using the MeSH terms [bronchiolitis]; [respiratory
tract infection]; [Respiratory Syncytial Virus infection] and the text terms “Aboriginal”
and “Indigenous”. Any article describing incidence in children <5 years using a pop-
ulation denominator was eligible. No methodologic or quality criteria were applied.
Results. 403 articles were identified; 52 were included. Review of the reference lists

of these papers identified 6 additional papers. Illness outcomes were hospitalization
(classified as RSV or bronchiolitis or pneumonia or any respiratory), outpatient
care, emergency room visit or mortality. Most studies (75%) were retrospective and
based on secondary data. >90% of studies compared illness rates to a non-indigenous
population. All studies found higher illness rates in indigenous children than in the
reference population; rates ranged from 1.3 to 20 times higher. Risk factors identified
were age < 2 months, household crowding, prenatal tobacco use, wood stove, poor air
quality, remote residence, low birth weight, low cord blood anti-RSV antibody, and
protective factors were breastfeeding and indoor plumbing.
Conclusion. Indigenous infants are at higher risk for bronchiolitis requiring med-

ical care than non-indigenous infants despite these countries’ high standard of living.
Many identified risk factors are preventable.
Disclosures. All authors: No reported disclosures.

667. The Timing of Hepatitis B virus Vaccination Does Not Influence
Seropositivity Rates of Pediatric Liver Transplantation Recipients
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and Development, Tokyo, Japan; 3Transplantation Center, National Center for Child
Health and Development, Tokyo, Japan; 4Niigata University Graduate School of
Medical and Dental Sciences, Niigata, Japan
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Background. Hepatitis B virus (HBV) infection poses a significant threat to chil-
dren who have undergone solid organ transplantation. Therefore, completion of the
HBV vaccine series is strongly recommended prior to transplantation. However, pedi-
atric transplant recipients in Japan often fail to complete the full series prior to trans-
plantation due to time constraints caused by the lack of a universal HBV vaccination
program. Patients often complete the series as a combination of vaccines administered
pre and post transplantation. We aimed to determine whether the timing of HBV vac-
cine influences the serostatus of patients post liver transplant and also evaluate factors
that influence serostatus in the largest number of cases.
Methods. Patients were enrolled after informed consent before and after LT then

followed prospectively. HBV vaccines were administered at least 2 weeks prior to LT

and ≥1 year after LT if patients’ liver function was stable. We collected information on
patients who completed a total three doses of HBV vaccine. Serum antibody titers for
HBs antibody were investigated and ≥10mIU/ml was considered positive. We com-
pared the demographics and vaccine schedules of patients based on their HBs antibody
positivity.
Results. Serological analyses for HBV were performed on 50 patients (median age

4.3 years, underlying disease; biliary atresia 34, metabolic disorder 7, fulminant hepa-
titis 5, other 4 ) who received a total of three doses of the HBV vaccine and were pos-
itive in 60.0% (30/60). There were no meaningful associations with serostatus in age,
sex, body weight, underlying disorders, concentration of immunosuppressants, time
between test and each immunization and blood tests. The seropositivity rate did not
differ according to the timing of 3 doses of HBV vaccination administered pre/post LT
(3/0, n = 7, 57.1%, 2/1; n = 8; 62.5%, 1/2; n = 7; 57.1%, 0/3; n = 28; 60.7%).
Conclusion. Pediatric liver transplant recipients achieved a seropositivity rate of

approximately 60% after three doses of HBV vaccine regardless of when the doses
were administered. Further HBV vaccine strategies are necessary to protect from
HBV infection in children who experienced LT.
Disclosures. All authors: No reported disclosures.

668. The Effectiveness of Beta-lactam Monotherapy, Beta-lactam and
Macrolide Combination Therapy or Fluoroquinolone Monotherapy in
Patients Hospitalized with Community-Acquired Pneumonia: a Cluster-
Randomized Cross-Over Trial
Douwe F. Postma, MD1; Cornelis H Van Werkhoven, MD1; Jan Jelrik Oosterheert,
MD, PhD2; Marc Bonten, MD PhD3; 1Julius Center for Health Sciences and Primary
Care, University Medical Center Utrecht, Utrecht, Netherlands; 2University Medical
Center Utrecht, Utrecht, Netherlands; 3Department of Medical Microbiology,
University Medical Center Utrecht, Utrecht, Netherlands
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Background. Optimal empirical treatment for community-acquired pneumonia is
unknown. We compared empirical treatment strategies of beta-lactam monotherapy
(BL), beta-lactam/macrolide combination (BLM) and fluoroquinolone monotherapy
(FQL) in hospitalized community-acquired pneumonia (CAP).
Methods. A cluster-randomized cross-over trial was performed in seven Dutch hos-

pitals.CAPpatients initially admitted to a non-ICUward and treated with antibiotics were
eligible, independent of antibiotics chosen. Deviations for medical reasons were allowed
and were considered per protocol treatment. The primary endpoint was 90-day mortality,
with a non-inferiority margin of 3%. Secondary endpoints were time to oral treatment and
length of stay. Intention-to-treat (ITT), per-protocol (PP) and on-treatment (OT) analyses
were performed. All analyses were adjusted for cluster-period effects and confounders.
Results. Of 3,325 eligible patients, 656, 739 and 888 patients were included in the

BL, BLM and FQL periods, respectively. Protocol adherence was 94%, 88%, and 93%,
and 71%, 73% and 80% of patients received the preferred antibiotic class in the respec-
tive periods. Baseline characteristics did not differ between study periods. Crude 90-
day mortality rates were 9.0% (n = 59), 11.1% (n = 82), and 8.8% (n = 78) in the BL,
BLM, and FQL periods, respectively. BL was non-inferior to BLM and FQL for day-
90 mortality, except for FQL in OT analysis compared to FQL (Figure 1). Median
(IQR) length of stay was 6 (4-8), 6 (4-10) and 6 (4-8) for BL, BLM and FQL, respec-
tively. BLM was associated with a longer length of stay (Figure 2). Median (IQR) du-
ration of IV treatment was 4 (3-5), 4 (3-5) and 3 (0-4) in the respective periods. FQL
was associated with a shorter duration of IV treatment (Figure 3), however, this did not
result in a shorter length of stay.

Figure 1. absolute risk differences in 90-day mortality
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Figure 2. hazard ratios for length of stay

Figure 3. hazard ratios for time to oral treatment
Conclusion. A strategy of preferred empirical treatment with BL for patients hos-

pitalized with CAP to non-ICU wards was non-inferior to BLM or FQL strategies for
90-day mortality. BLM was associated with a longer length of stay, and FQL with a
shorter duration of IV treatment.
Disclosures. All authors: No reported disclosures.

669. DRIP – Drug Resistance In Pneumonia: Derivation and Prospective
Multi-center Validation of a Scoring Model to Predict Drug-Resistant
Pathogens
Brandon Webb, MD1,2; Edward Stenehjem, MD MSc3; Kristin Dascomb, MD, PhD3;
Holenarasipur R. Vikram, MD, FACP, FIDSA4; Neera Agrwal, MD5; Kenneth
K. Sakata, MD6; Kathryn Williams, MD7; Bruno Bockorny, MD8; Kavitha Bagavathy,
MD8; Shireen Mirza, MD8; Mark Metersky, MD9; Nathan Dean, MD10,11; 1Infectious
Disease, University of Utah, Salt Lake City, UT; 2Clinical Epidemiology and Infectious
Disease, Intermountain Healthcare, Murray, UT; 3Clinical Epidemiology and
Infectious Diseases, Intermountain Medical Center, Murray, UT; 4Division of
Infectious Diseases, Mayo Clinic Hospital, Phoenix, AZ; 5Hospital Internal Medicine,
Division of Internal Medicine Mayo Clinic Hospital, Phoenix, AZ; 6Internal Medicine,
Mayo Clinic, Phoenix, AZ; 7Internal Medicine, Mayo Clinic in Arizona, Phoenix, AZ;
8Internal Medicine, University of Connecticut Medical Center, Farmington, CT;
9Pulmonary and Critical Care Medicine, University of Connecticut School of
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Background. Predicting risk for community-acquired pneumonia due to drug-re-
sistant pathogens (CAP-DRP) is challenging. Healthcare-associated pneumonia

(HCAP) criteria have limited predictive value. However, a more accurate model has
not yet been validated in a U.S. cohort.
Methods. In a retrospective derivation cohort of 200 culture-positive CAP and

HCAP cases, previously identified risk factors for CAP-DRP were analyzed by logistic
regression. A novel prediction tool, the DRIP score, was derived from 10 of these fac-
tors, weighted according to AOR (Table 1). A validation cohort of 200 culture-positive
cases was identified prospectively at four U.S. centers (May 2013 - May 2014). The per-
formance of DRIP, HCAP and other prediction models was evaluated in this group
(Table 2).
Results. In the derivation group CAP-DRP prevalence was 26%. Prior antibi-

otic use (60 days) (AOR 7.3, p < 0.01), tube feeding (AOR 25.6 p = 0.02), long
term care (AOR 4.1 p = 0.05), and prior CAP-DRP (AOR 7.2 p = 0.079) were as-
sociated with CAP-DRP. The DRIP score best differentiated high and low risk at
a threshold of ≥4 points with a PPV of 73.1, NPV 90.5, accuracy of 86% and
AUROC of 0.844. This was superior to HCAP (AUROC 0.604, accuracy 72%),
and all other predictive models (Figure 1). In the validation cohort, DRIP was
again most predictive: AUROC of 0.831, PPV 67.1, NPV 85.5, accuracy 78.5%
(Figure 2). CAP-DRP prevalence was 34.5%. Compared to HCAP, the DRIP
model would reduce over treatment by 46% with similar rates of under
treatment.

Figure 1. Derivation cohort
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Table 1: DRIP Score

Points

Antibiotic use <60 d 2
Long term care 2
Tube feeding 2
Prior CAP-DRP (1 yr) 2
Hospitalization <60 d 1
Chronic pulmonary disease 1
Poor functional status 1
Gastric acid suppression 1
Wound care 1
MRSA colonization (1 yr) 1

Table 2: Validation Cohort, n=200

Model Sens % Spec % PPV % NPV % AUROC Accuracy %

DRIP 73.9 80.9 67.1 85.5 0.83 78.5
HCAP 76.8 64.9 53.5 84.2 0.71 69.0
Schreiber 49.3 77.9 54.0 74.5 0.66 68.0
Shorr 79.7 54.2 47.8 83.5 0.75 67.0
Niederman 86.9 57.3 51.7 89.3 0.79 67.5
Shindo 81.2 59.5 51.4 85.7 0.77 67.0
Aliberti 87.0 55.7 50.8 89.0 0.73 66.5
Park 75.4 71.8 58.4 84.7 0.79 73.0

Conclusion. In this prospective multi-center U.S. study, the DRIP score was more
predictive of CAP-DRP than HCAP and other models and has potential to decrease
antibiotic over-utilization. Further validation is needed.
Disclosures. All authors: No reported disclosures.

670. Trends and Microbiology of Infective Endocarditis in Children during
2000-2010 in United States
Shipra Gupta, MD1; Ankit Sakhuja, MBBS FACP FASN2; Eric McGrath, MD3;
Basim Asmar, MD4; 1Pediatric Infectious Diseases, Children’s Hospital of Michigan,
Detroit, MI; 2Division of Nephrology and Hypertension, Mayo Clinic, Rochester, MN;
3Carman and Ann Adams Department of Pediatrics, Wayne State University School of
Medicine; Children’s Hospital of Michigan, Detroit, MI; 4Pediatrics/ Pediatric
Infectious Diseases, Children’s Hospital of Michigan, Wayne State University, Detroit,
MI

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Infective endocarditis (IE) is rare in children. We studied the inci-
dence, trend and microbiology of IE in children over the past 11 years using Nation-
wide Inpatient Sample (NIS) database. NIS database is the largest all-payer inpatient
care database in the United States containing data on more than 8 million hospital
stays from over 1,000 hospitals.
Methods. Using data from NIS database from 2000 to 2010, hospital admissions

with primary discharge diagnosis of IE in children aged ≤19 years old were studied.
Incidence was calculated based on total number of children in respective years from US
Census. Children with underlying congenital heart defects (ventricular septal defect,
hypoplastic left heart etc.) as well as other acquired heart conditions (rheumatic
heart disease, cardiac transplant) were identified. Microbiological causative agents
were identified from the discharge diagnosis. Linear regression was used to assess
trend of incidence of IE admissions over time.
Results. There was a total of 3,840 (95% CI: 3,395-4,285) admissions with IE with

an overall incidence of 4.25 per million children. 27.2% were ≤5years, 16.6% were 6-10
years and 56.2% were ≥11 years old. 52.2% had an underlying heart disease. Overall
30.2% of cases were culture negative. Of those with culture-positive IE, Streptococcus
species was most common (40.1%) followed by Staphylococcus aureus (36.6%). 26% of
the culture- positive IE were due to viridans streptococci group (VSG). VSG was most
common in those with underlying heart disease (32.9%) and Staphylococcus aureus
was most common in those without heart disease (47.0%). The incidence of IE was
stable over the study period (p = 0.4 for trend). Among those with positive cultures,
there was a significant decline in proportion of Staphylococcus aureus IE (slope -1.9;
p = 0.01) and a trend towards increase in proportion of VSG IE (slope +1.4; p = 0.1).
The overall mortality of IE was 2.8%. Among culture-positive patients Staphylococcal
IE had the highest mortality (5.0%).
Conclusion. The incidence of IE in children has remained unchanged in the US

over the last 11 years. However, the microorganisms causing IE seem to be changing
with significant decrease in Staphylococcus aureus among culture-positive patients.
Overall, Streptococcus spp was the most common cause of culture-positive IE.
Disclosures. All authors: No reported disclosures.

671. Greater Hospital-Complexity and Case-Volume are Associated with
Lower Mortality among Patients with Staphylococcus aureus Bacteremia
Michihiko Goto, MD1,2; Marin Schweizer, PhD3; Kelly Richardson, PhD4;
Eli Perencevich, MD, MS, FIDSA, FSHEA5; Mary Vaughand-Sarrazin, PhD4;
Michael Ohl, MD, MSPH1; 1Division of Infectious Diseases, Department of Internal
Medicine, University of Iowa Carver College of Medicine, Iowa City, IA; 2VA National
Quality Scholars Program, Iowa City VA Health Care System, Iowa City, IA; 3Internal
Medicine, University of Iowa Carver College of Medicine, Iowa City, IA; 4Iowa City

VAMC, Iowa City, IA; 5Department of Internal Medicine, University of Iowa Carver
College of Medicine, Iowa City, IA
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Friday, October 10, 2014: 12:30 PM

Background. Prior studies have examined hospital-level variation in outcomes for
patients hospitalized with common non-infectious conditions, such as myocardial in-
farction and heart failure. However, little is known about hospital-level variation in
outcomes for serious infections. We used a nationwide microbiology database in Vet-
erans Affairs (VA) Healthcare System to quantify hospital-level variation in Staphylo-
coccus aureus bacteremia (SAB) outcomes, and to explore associations between
outcomes and hospital characteristics.
Methods. This was a retrospective cohort study of patients admitted to VA hos-

pitals with first episode of community-onset SAB (positive culture within 48 hours
of admission) between 2003 and 2010. Patient characteristics and all-cause 30-day
mortality were obtained from VA databases; hospital characteristics were from VA
organizational surveys. We used hierarchical logistic regression to calculate risk-
adjusted mortality for each hospital, and to evaluate associations between hospital
characteristics and patient-level mortality. Patient-level variables included
demographics, comorbidities, year of admission, prior hospitalization, methicillin
susceptibility of culture isolate, vital signs, and laboratory tests at the time of
admission.
Results: Analyses included 27,380 patients in 122 hospitals. Overall crude mortality

was 16.0%, and ranged from 6.8% to 30.2% across hospitals. After adjusting for patient
characteristics (i.e., "case-mix") hospital-level mortality ranged from 8.8% to 22.4% (Fig-
ure). Mortality was lower among patients admitted to hospitals with larger case volumes
[>60/year vs <15/year: OR 0.70 (0.56-0.86)], higher ICU complexity [complex ICU vs no
ICU: OR 0.47 (0.24-0.93)], and academic affiliations [OR: 0.70 (0.53-0.94)]. Hospital
characteristics were more strongly associated with patient mortality than was methicillin
susceptibility of the isolate (MRSA vs MSSA: OR 1.13 (1.05-1.21).

Conclusion. Greater hospital-complexity, case-volume, and academic affiliation are
associated with lower mortality among patients with SAB. Further study is needed to
identify modifiable hospital characteristics and to direct quality-improvement efforts.
Disclosures. All authors: No reported disclosures.

672. Staphylococcus aureus Bacteremia in Hospitalized Children
Sarah B. Klieger, MPH1; Neika Vendetti, MPH2; Brian T. Fisher, DO, MSCE3; Jeffrey
S. Gerber, MD, PhD4; 1Division of Infectious Diseases, Center for Pediatric Clinical
Effectiveness, The Children’s Hospital of Philadelphia, Philadelphia, PA; 2Division
of Infectious Diseases, Center for Pediatric Clinical Effectiveness, the Children’s
Hospital of Philadelphia, Philadelphia, PA, The Children’s Hospital of Philadelphia,
Philadelphia, PA; 3Division of Infectious Diseases, Department of Pediatrics, Center
for Pediatric Clinical Effectiveness, Center for Clinical Epidemiology and
Biostatistics, The Children’s Hospital of Philadelphia and Perelman School of
Medicine, University of Pennsylvania, Philadelphia, PA; 4Department of Pediatrics,
Division of Infectious Diseases, The Children’s Hospital of Philadelphia,
Philadelphia, PA
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Background. Staphylococcus aureus is a common cause of bacteremia in adults and
children. There are published adult guidelines for S. aureus bacteremia management, but
there are limited comparative effectiveness data to inform pediatric treatment guidelines.
Describing the clinical characteristics and outcomes of pediatric inpatients with S. aureus
bacteremia is necessary to prioritize future comparative effectiveness studies.
Methods. An observational cohort of children >2 months and <19 years was as-

sembled using Premier PerspectiveTM Database, a nationally representative adminis-
trative database of billing and microbiology data. All incident admissions between
2009 and 2012 with lab-confirmed S. aureus bacteremia were included. Outside facility
transfer patients were excluded. Admissions with a positive blood culture in the first 3
days were considered community-onset (CO); those beyond 3 days were considered
healthcare-onset (HO). Two infectious diseases physicians independently reviewed
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all ICD-9 codes per admission to determine the source of bacteremia; subsequent re-
viewer discussion adjudicated disagreements. Wilcoxon rank-sum and Chi squared
tests were used to compare medians and proportions, respectively.
Results. There were 414 patients with S. aureus bacteremia; median age was 6.5

years (IQR: 1 to 13 years). Patients were more frequently white (n = 218, 53%), male
(n = 261, 63%) and had CO infection (n= 368, 89%). Length of stay (LOS) after onset of
bacteremia was longer for patients with HO (HO: 14 days, IQR: 5 to 28 vs CO: 5 days,
IQR: 3 to 9; p <0.001). The source of bacteremia was determined in 346 patients (84%)
and was most commonly a bone/joint (HO: n = 14, 30%; CO: n = 140, 38%), skin/soft
tissue (HO: n = 8, 17%; CO: n = 71, 19%), or pneumonia (HO: n = 5, 11%; CO: n = 40,
11%). The HO case fatality rate was higher than for CO (11% vs 2%, p = 0.0038).
Conclusion. This is the first large, multi-center study of pediatric S. aureus bacter-

emia. CO bacteremia was more common, but HO bacteremia patients had longer LOS
and higher case fatality rates. Future analyses will explore the impact of treatment strat-
egies on patient outcomes.
Disclosures. All authors: No reported disclosures.

673. Comparative Effectiveness of Vancomycin vs Early Daptomycin for
MRSA Bacteremia with Vancomycin MIC >1 mg/L: A Multicenter
Evaluation
Pamela Moise, PharmD1; Darren Culshaw, PharmD1; Annie Wong-Beringer,
PharmD2; Joyce Bensman, PharmD3; Kenneth Lamp, PharmD1; Winter J. Smith,
PharmD4; Karri Bauer, PharmD5; Debra Goff, PharmD5; Robert Adamson, PharmD6;
Kimberly Leuthner, PharmD7; Michael Virata, MD8; James A. Mckinnell, MD9,10;
Saira B. Chaudhry, PharmD, MPH11; Romic Eskandarian, PharmD12; Thomas Lodise,
PharmD13; Katherine Reyes, MD14; Marcus Zervos, MD14; 1Cubist Pharmaceuticals,
Lexington, MA; 2Huntington Hospital, Los Angeles, CA; 3University of Southern
California, Los Angeles, CA; 4University of Oklahoma Health Sciences Center,
Oklahoma City, OK; 5Ohio State University Medical Center, Columbus, OH;
6St. Barnabas Health Care System, Livingston, NJ; 7University Medical Center of
Southern Nevada, Las Vegas, NV; 8Hospital of Saint Raphael, New Haven, CT;
9Torrance Memorial Medical Center, Torrance, CA; 10Infectious Disease Clinical
Outcomes Research Unit (ID-CORE) at Los Angeles Biomedical Research Institute,
Torrance, CA; 11Pharmacy Practice and Administration, Ernest Mario School of
Pharmacy, Piscataway, NJ; 12Glendale Adventist Medical Center, Glendale, CA;
13Albany College of Pharmacy, Albany, NY; 14Henry Ford Hospital, Detroit, MI
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Background. Evidence suggests that vancomycin has reduced effectiveness in
MRSA bacteremia with higher vancomycin MIC values (> 1 mg/L). However, clinical
studies comparing vancomycin to alternative therapy in these patients are limited.
Methods. We conducted a retrospective, nationwide, multicenter, matched (by age,

bacteremia type, severity of illness, ID consult and institution), cohort study that com-
pared daptomycin vs vancomycin among adult patients with MRSA bacteremia with
high vancomycin MICs (1.5-2 mg/L). The primary outcome was composite failure, de-
fined as having: 60-day all-cause mortality, 7-day clinical or microbiological failure, fail-
ure at end of therapy, and/or 30-day BSI relapse. Secondary outcomes included early
bacteremia clearance by day 4 without recurrence and acute kidney injury (AKI). Strat-
ified treatment-outcomes analyses by key baseline covariates were performed.
Results. One hundred seventy patients from 11 United States institutions were in-

cluded. The median daptomycin dose was 6 mg/kg (interquartile, IQ, range, 6-8 mg/
kg). Daptomycin was dosed >8 mg/kg in 26% (22/85). All patients had vancomycin
troughs of at least 10 mg/L (median 17.5 mg/L; IQ range, 14.0-22.0 mg/L). Vancomy-
cin troughs were >15 mg/L in 71% (60/85). The primary composite endpoint did not
vary between the daptomycin and vancomycin groups (31% vs 39%, respectively,
P = 0.259). Both end of therapy failure and acute kidney injury were significantly
lower in the daptomycin relative to the vancomycin group (11% vs 24%, respectively,
P = 0.025, and 9% vs 23%, respectively, P = 0.043). In the stratified analyses, daptomy-
cin demonstrated a higher rate of bacteremia clearance by day 4 than vancomycin (94%
vs 56%, respectively, P = 0.035) among immunocompromised patients (n = 26).
Conclusion. Results from this multicenter study provide real-world comparative

data on the outcomes with daptomycin vs vancomycin in adult patients with MRSA
bacteremia with vancomycin MIC 1.5-2 mg/L. As with all observational studies, these
findings should be interpreted cautiously.
Disclosures. P. Moise, Cubist: Employee and Shareholder, Salary D. Culshaw,

Cubist: Employee and Shareholder, Salary K. Lamp, Cubist Pharmaceuticals: Employee
and Shareholder, Salary T. Lodise, Cubist Pharmaceuticals: Consultant, Consulting fee

674. Comparison of the Microbiology and Antibiotic Treatment between
Diabetic and Non-Diabetic Patients Hospitalized with Acute Bacterial Skin
and Skin Structure Infection
Timothy Jenkins, MD1; Bryan Knepper, MPH, MSc2; S. Jason Moore, PhD, PA3;
Bruce Mccollister, MD4; Carla Saveli, MD4; Sean Pawlowski, MD5; Daniel Perlman,
MD6; William Burman, MD2; 1Medicine/Infectious Diseases, Denver Health Medical
Center, Denver, CO; 2Denver Health Medical Center, Denver, CO; 3Vail Valley
Medical Center, Vail, CO; 4University of Colorado, Aurora, CO; 5Colorado Infectious
Disease Associates, Denver, CO; 6Porter Adventist Medical Center, Denver, CO
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Background. Diabetics with certain complicated skin infections are at increased
risk for gram-negative pathogens; however, the microbiology of uncomplicated

infections such as cellulitis and cutaneous abscess has not been well-described. The
purpose of this study was to evaluate the microbiology and antibiotic treatment of
diabetics hospitalized for cellulitis or abscess.
Methods. This was a secondary analysis of two published cohorts of patients

hospitalized for otherwise uncomplicated cellulitis or abscess where complicated infec-
tions such as osteomyelitis or infected diabetic ulcers were excluded. The microbiology
and antibiotic utilization were compared among diabetics and non-diabetics. Broad
gram-negative therapy was defined as use of fluoroquinolones, β-lactamase inhibitor
combinations, carbapenems, 2nd-5thgeneration cephalosporins, or aminoglycosides.
Logistic regression was performed to identify factors associated with use of broad
gram-negative therapy.
Results. Of 770 patients with cellulitis or abscess, 167 (22%) had diabetes mellitus.

Diabetics were more likely to have cellulitis as the presenting infection (67% vs 56% of
cases, p = .008). Of cases with a positive culture, an aerobic gram-positive organism
was isolated in 92% of diabetics and 93% of non-diabetics (p = .79). Aerobic gram-
negative organisms were isolated in 6% of diabetics and 11% of non-diabetics
(p = .26). These comparisons were similar when stratified by cellulitis vs abscess.
Despite the similar microbiology, diabetics were more likely to be treated with broad
gram-negative therapy (45% vs 33% of cases, p = .003). By logistic regression, diabetes
mellitus was independently associated with use of broad gram-negative therapy (OR
1.69, 95%CI 1.15 – 2.49).
Conclusion. Compared with non-diabetics, diabetics hospitalized with cellulitis or

abscess were not more likely to have gram-negative pathogens; however, they were
more likely to be treated with broad gram-negative therapy. Although a limitation of
this type of analysis is that most cases of ABSSSI do not involve positive cultures, these
findings suggest diabetics with otherwise uncomplicated cellulitis or abscess do not
need broad gram-negative therapy.
Disclosures. All authors: No reported disclosures.

675. Outcomes of Acute Bacterial Skin and Skin Structure Infections
(ABSSSI) by vancomycin dosing regimen and vancomycin trough serum
concentrations in the DISCOVER Program
Sailaja Puttagunta, MD1; Mark Wilcox, MD2; Helen Boucher, MD, FIDSA3;
George Talbot, MD4; Michael Dunne, MD1; 1Durata Therapeutics, Branford, CT;
2Microbiology, Leeds Teaching Hospitals and University of Leeds, Leeds, United
Kingdom; 3Tufts New England Medical Center, Boston, MA; 4Talbot Advisors LLC,
Anna Maria, FL
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Friday, October 10, 2014: 12:30 PM

Background. Dalbavancin is a lipoglycopeptide antibiotic with activity against
Gram-positive pathogens and a long half-life allowing for weekly dosing. DISCOVER
1 and 2 were identically designed clinical trials of dalbavancin vs vancomycin (VAN)
with option to switch to oral linezolid for the treatment of ABSSSI. We evaluated out-
comes of ABSSSI in patients treated with VAN by dosing regimen utilized and serum
trough concentrations for VAN.
Methods. Both trials were double-blind, double dummy, pharmacist-unblinded

randomized trials in which patients with ABSSSI were randomized to receive dalba-
vancin 1g IV on Day 1 and 500 mg IV on Day 8 or VAN 1g (or 15mg/kg) IV every
12 hours (q12h) for at least 3 days with an option to switch to oral linezolid 600 mg
q12h to complete 10-14 days of therapy. The primary endpoint was measured at 48-72
hours of therapy with success requiring cessation of spread of the infection and
absence of fever. Secondary endpoints included clinical status at the end of therapy.
Outcomes by fixed vs weight-based dosing regimens of VAN and outcomes by
serum VAN trough concentrations were analyzed.
Results. Please see Tables 1 and 2.

Table 1: Efficacy by fixed* vs weight-based dosing regimen of vancomycin

Efficacy Outcomes Fixed-Dose Regimen Weight-based Regimen

48-72 hour outcomes
Success 349/441 (79.1) 172/210 (81.9)
Failure 92/441 (20.9) 38/210 (18.1)
Difference (95% CI) -2.8, (-9.0, 4.0)

Clinical Success at EOT
Success 383/441 (86.8) 179/210 (85.2)
Failure 58/441 (13.2) 31/210 (14.8)
Difference (95% CI) 1.6 (-3.9, 7.8)

*1 gram intravenously twice daily

Conclusion. Clinical response rates for patients with ABSSSI were similar in pa-
tients treated with a fixed-dose regimen or weight-based dosing regimen of vancomy-
cin. No association was observed between serum vancomycin trough concentrations
and efficacy outcomes at the 48-72 hour time point or at EOT.
Disclosures. S. Puttagunta, Durata Therapeutics: Employee and Shareholder,

Salary M. Wilcox, Durata Therapeutics: Scientific Advisor, Consulting fee
G. Talbot, Durata Therapeutics: Consultant, Scientific Advisor and Shareholder,
Consulting fee M. Dunne, Durata Therapeutics: Employee and Shareholder,
Salary
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Table 2: Efficacy by serum trough vancomycin concentrations

VAN concentration ≤10
µg/mL

VAN concentration > 10
µg/mL

48-72 hour outcomes
Success 79/95 (83.2) 78/94 (83.0)
Failure 16/95 (16.8) 16/94 (17.0)
Difference (95% CI) 0.2 (-10.7, 11.1)

Clinical success at EOT

Success 83/95 (87.4) 82/94 (87.2)
Failure 12/95 (12.6) 12/94 (12.8)
Difference (95% CI) 0.2 (-9.7, 10.0)

676. Efficacy and Safety of Tedizolid and Linezolid in IV Drug Users in a
Pooled Phase 3 Population of Patients with Acute Bacterial Skin and Skin
Structure Infection (ABSSSI)
Carisa De Anda1; Edward Fang1; Anita Das2; Philippe Prokocimer1; 1Cubist, San
Diego, CA; 2InClin, San Mateo, CA

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Tedizolid (TZD) is a novel oxazolidinone antibacterial with potent
activity against a wide range of Gram-positive pathogens, including methicillin-resis-
tant Staphylococcus aureus (MRSA). Two Phase 3 clinical trials demonstrated nonin-
ferior efficacy of TZD (200 mg daily for 6 days) to linezolid (LZD) (600 mg twice daily
for 10 days) for treating ABSSSI. Since ABSSSI are common in IV drug users, this anal-
ysis compares the efficacy and safety of TZD in IV and non-IV drug users.
Methods. The primary endpoint was early clinical response (≥ 20% reduction

from baseline in lesion area at 48–72 h after end of therapy); a secondary efficacy end-
point was the investigator assessment of clinical response at the posttherapy evaluation
(PTE, 7 to 14 days after
last dose of study drug). An analysis of the pooled Phase 3 population (N = 1333;

TZD, n = 664; LZD, n = 669) compared efficacy and safety of TZD vs LZD in IV
and non-IV drug users. Safety assessments included liver function tests and adverse
events (AE).

ITT, Intent to Treat

Results. IV drug users comprised 27.6% (183/664) of the TZD and 30.8% (206/
669) of the LZD treatment arms. Wound infections were the most common type of
ABSSSI in IV drug users (50.8% and 53.4% in TZD and LZD groups, respectively),

whereas cellulitis/erysipelas was most common in non-users (54.5% and 57.5%, re-
spectively). In both treatment groups, the most common baseline pathogen in IV
drug users was S. aureus (73.6% and 76.5% for TZD and LZD, respectively). For
both treatment groups, early clinical response at the 48–72 h visit and investigator-as-
sessed clinical response rates at the PTE was similar in IV and non-IV drug users
(Figure 1, Figure 2). Overall AE rates were similar in IV and non-IV drug users
(46.2% for TZD vs 41.5% for LZD, 47.8% vs 41.2%, respectively). Changes in lab pa-
rameters including liver function tests were also similar.
CE-PTE, Clinically Evaluable-Posttherapy Evaluation.

Conclusion. In patients treated with TZD or LZD in the ESTABLISH-1 and -2
Phase 3 clinical trials, the efficacy and safety profile was similar between IV and
non-IV drug users.
Disclosures. C. De Anda, Cubits: Employee and Shareholder, Salary E. Fang,

Trius/Cubist: Employee, Salary A. Das, Cubist: Consultant, Consulting fee; Cempra:
Consultant, Consulting fee; Cerexa: Consultant, Consulting fee; Nabriva: Consultant,
Consulting fee; Paratek: Consultant, Consulting fee; Trius: Consultant, Consulting fee;
Achaogen: Consultant, Consulting fee; Durata: Consultant, Consulting fee
P. Prokocimer, Cubist: Employee and Shareholder, Salary

677. Distinct microbial species in acute and chronic wounds in community-
recruited injection drug users: Antimicrobial sensitivity more common
than not
Maria Elisa Smith, BS BA1; Natanya Robinowitz, MSPH2; C. Patrick Chaulk, MD,
MPH2; Kristine Johnson, MD, MSc1; 1Infectious Diseases, Johns Hopkins Medical
Institutions, Baltimore, MD; 2Baltimore City Health Department, Baltimore, MD
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Background. This study aimed to characterize the microbial population of acute
and chronic wounds among injection drug users (IDUs) frequenting the mobile, com-
munity-based Baltimore Needle Exchange Program (BNEP)
Methods. Acute (duration <8 weeks) and chronic wounds (duration ≥8

weeks) in clients of the BNEP were cleaned and debrided prior to sampling
for aerobic and anaerobic culture. Cultures were processed using standard micro-
biologic procedures for aerobes and anaerobes, and routine antimicrobial sensi-
tivity testing was performed. Statistical analysis included t-tests and logistic
regression.
Results. Fifty wounds from 35 participants were cultured. Of these, 52% were

chronic wounds and 48% were acute wounds. Rates of methicillin-sensitive Staphy-
lococcus aureus and methicillin-resistant S. aureus (MRSA) were equivalent, 36%.
Pseudomonas aeruginosa was the most common gram-negative organism overall
and was present in chronic wounds exclusively (27%). P. aeruginosa isolates were
highly antibiotic-sensitive with only one isolate showing resistance to piperacillin.
Escherichia coli was the second most common gram-negative organism (12%), and
isolates were also highly antibiotic sensitive. Four of six E. coli isolates were resistant
to only ampicillin and trimethoprim/sulfamethoxazole (67%), and two of six isolates
were pan-sensitive (33%). Chronic wounds were more common in African Ameri-
cans (OR 4.25, 95% CI 1.25–14.50), and more often had anaerobic bacteria
(OR 4.38, 95% CI 1.03–18.56). Women had greater risk of MRSA-positive cultures
(OR 6.50, 95% CI 1.38–30.68). MRSA was not seen preferentially in one wound type
vs the other.
Conclusion. Highly antibiotic-sensitive gram-negative bacteria were seen in this

population, suggesting that this community-based sample of individuals may have
limited historical interactions with the health care system. There are also differences
in cultivatable wound microbiome by race, gender and wound type among IDUs that
warrant additional investigation. The potential implications of these differences
regarding microbial wound communities may inform treatment and prevention
efforts.

Disclosures. All authors: No reported disclosures.

678. Ceftaroline vs Vancomycin in Treatment for Skin and Soft Tissue
Infections (SSTI) in Obese Patients
Hao Nguyen, MD1; Kaushal Shah, MD2; Manjit Dhillon3; Michael Gooch, PharmD4;
Paul Cook, MD3; 1Internal Medicine, Infectious Diseases Division, East Carolina
University Brody School of Medicine, Greenville, NC; 2Infectious Disease, East Carolina
University/Vidant Medical Center, Greenville, NC; 3Infectious Diseases, East Carolina
University, Greenville, NC; 4Pharmacy, Vidant Medical Center, Greenville, NC
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Background. A prior study to evaluate the safety and efficacy of ceftaroline vs
vancomycin plus aztreonam in SSTI demonstrated that clinical cure rates were similar
for ceftaroline compared with vancomycin plus aztreonam. The majority of the patient
population in the study had Body Mass Index (BMI) < 30. There is very little data on
the efficacy of ceftaroline in patients with BMI>30. We conducted a study to compare
the efficacy and safety of ceftaroline in a population with normal BMI compared with
those with BMI > 30.
Methods. Retrospective study of patients admitted to Vidant Medical Center from

May to September of 2013 with the diagnosis of SSTI and who were treated with cef-
taroline. Patients’ BMIs were calculated, and duration of treatment and adverse effects
were noted. We also examined vancomycin use in patients with SSTI fromMay to Sep-
tember of 2011 and 2012 in order to compare the efficacy and safety between
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vancomycin and ceftaroline. Student’s t-test and Fisher’s exact test were used to assess
differences in categorical values. P values <0.05 were considered statistically significant.
Results. Of total 244 patients, 134 received ceftaroline and 110 received vancomycin

with or without gram-negative coverage therapy. Baseline characteristics of the treatment
groups were comparable. Among 134 patients in the ceftaroline group, 84 patients
(62.7%) had BMI > 30. Clinical improvement were similar between patients with
BMI<30 and BMI>30 (96% vs 95.2%). Among 110 patients treated with vancomycin,
there were 85 patients (77.3%) with BMI > 30. When compared with vancomycin in pa-
tients with BMI > 30, clinical cure rate was similar for those treated with ceftaroline
(95.2% vs 97.6%). However, there was a higher rate of acute kidney injury in patients
with BMI > 30 who were treated with vancomycin (7.06% vs 0%, p = 0.028).
Conclusion. Ceftaroline therapy was associated with similar clinical cure rates in

both normal (BMI <30) as well as among obese (BMI>30) patients when compared
with vancomycin with or without gram-negative coverage combination therapy. The
medication was well tolerated and had minimal side effects in all patients. In obese
patients, vancomycin was associated with a higher incidence of acute renal injury as
compared with ceftaroline.
Disclosures. P. Cook, Gilead (investigator), Pfizer (investigator), Merck (investiga-

tor and speakers’ bureau, Forest (Speaker honorarium)

679. Ceftaroline Fosamil (CPT-F) for the Treatment of Acute Bacterial Skin
and Skin Structure Infections (ABSSSIs) in Obese Patients
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Ananthakrishnan Ramani, MD3; Alena Jandourek, MD4; H. David Friedland, MD4;
1Detroit Medical Center/Wayne State University, Detroit, MI; 2Memorial Hermann-
Texas Medical Center, Houston, TX; 3Mountain View Medical Practice, Catskill, NY;
4Cerexa, Inc., Oakland, CA
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Background. Obesity rates are increasing in the US and the treatment of ABSSSI
in these patients is often challenging. CPT-F is approved for the treatment of ABSSSI
and community-acquired bacterial pneumonia in the US, and for similar indications in
the EU. CAPTURE is a multicenter retrospective study evaluating patients (pts) treated
with CPT-F in the US. Data on the treatment of obese pts with CPT-F for ABSSSI are
presented.
Methods. Data were collected at participating centers by randomly ordered chart

review between September 2011 and February 2014 which included demographics, dis-
ease characteristics, antibiotic use, pathogens, location of care, and clinical response.
Obesity was defined as a body mass index≥ 30 kg/m2. Pts with a clinical outcome de-
termined were evaluable.
Results. Of evaluable pts treated for ABSSSI, 883/1735 (51%) were obese. The

mean age was 58.5 years (SD ± 15.8), 49% were male, 53% had diabetes and 39%
were morbidly obese (BMI ≥ 40 kg/m2). Infection types included deep/extensive cellu-
litis (67%), major abscesses (15%), and infected ulcers (13%). The most common in-
fection sites were the leg/thigh (59%) and foot (24%). Most pts, 807 (91%), were treated
in a general hospital ward. Pathogens were recovered in 47% of pts, most commonly
MRSA (20%) and MSSA (11%). MRSA and MSSA were isolated mainly from the
ABSSSI site (> 96%), also from blood (< 9%) or both ABSSSI and blood (< 7%).
Other antibiotics were used prior to CPT-F therapy in 80% of pts, most commonly
vancomycin (53%) and piperacillin-tazobactam (24%). Concurrent antibiotics were
used in 33% of pts, most commonly clindamycin (19%) and vancomycin (13%).
The mean duration of CPT-F therapy was 5.8 days (SD ± 4.2). Clinical success was
91% in obese pts overall, and 90% in the morbidly obese. In pts with diabetes, clinical
success was 89%. Clinical success for CPT-F monotherapy was 92% and for concurrent
therapy, was 89%. In patients with MRSA and MSSA, clinical success rates were 88%
and 93%, respectively.
Conclusion. In obese pts, clinical success with CPT-F therapy was high, including

pts with diabetes. These data support the use of CPT-F as a treatment option for ABSS-
SI in pts with obesity, including those with diabetes.
Disclosures. K. Kaye, Forest Laboratories, Inc.: Consultant, Grant Investigator and

Speaker’s Bureau, Consulting fee, Grant recipient and Speaker honorariumD. Guervil,
Forest Laboratories, Inc.: Investigator, Research support A. Ramani, Forest Laborato-
ries, Inc.: Investigator and Speaker’s Bureau, Research support and Speaker honorari-
umA. Jandourek, Cerexa, Inc.: Employee, SalaryH. D. Friedland, Forest Laboratories,
Inc.: Employee and Shareholder, Salary

680. Predictors of Recurrent Staphylococcus aureus Skin Infection After
Treatment: Host, Behavioral, and Pathogen Level Factors
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Los Angeles BioMedical Institute, Torrance, CA; 5Pediatrics, Infectious Disease, The
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Background. Many patients suffer from recurrent Staphylococcus aureus infec-
tions, however, there are few longitudinal data examining predictors of recurrences

and few data holistically incorporating the competing host, behavioral, and pathogen
factors that may contribute to recurrent infections.
Methods. We longitudinally studied adults and children with S. aureus skin infec-

tions in Los Angeles and Chicago. We surveyed subjects and their household contacts
for S. aureusbody colonization, household fomite contamination, behavioral and clin-
ical factors at months 0, 3, and 6. Using repeated measures modeling, we examined
host, pathogen, behavior, and clinical factors associated with recurrent skin infection.
Results. Among 330 index subjects, 182 (55%) were infected with an isolate of the

USA300 genetic background. Thirty nine percent reported a recurrent skin infection
by 3 and 51% by month 6. Among 588 household contacts, 10% reported a skin in-
fection by month 3 and 13% by month 6. Among index subjects, subsequent skin in-
fection was associated with (P <0.05) Los Angeles site, diabetes, hospitalization in the
prior 3 months, skin infection in the prior 12 months, cephalexin use in the prior 12
months, household fomite contamination with S. aureus, and household fomite con-
tamination with MRSA; infection was inversely associated with contact sports partic-
ipation. In the multivariate model, independent predictors of subsequent skin
infection in index patients were hospitalization in the prior 3 months and household
fomite contamination with MRSA; contact sports participation in the prior 3 months
was inversely associated. Among household contacts, independent predictors of sub-
sequent skin infection were Chicago site, antibiotic exposure in the prior 12 months,
and skin infection in the prior 3 months.
Conclusion. In our longitudinal study of patients discharged after S. aureus infec-

tion, recurrence rates were very high. Patients were more likely to suffer recurrence if
household fomites were MRSA contaminated. We found no pathogen or colonization-
level factors associated with recurrent infection. S. aureus prevention efforts may need
to focus on decontamination of household fomites to prevent recurrent infections.
Disclosures. All authors: No reported disclosures.

681. Microscopically Diagnosed Necrotizing Fasciitis: A Series of 29
Patients —Can We Depend on the Macroscopic Findings?
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Background. Necrotizing fasciitis (NF) is one of the life threatening infections
which need early diagnosis and treatment for a better prognosis. The mortality rate
was 10 to 40% in some reports. We perform exploratory incision along the Infectious
Disease Society of America (IDSA) guideline if NF is suspected. However, the indica-
tion of surgical debridement usually depends on the macroscopic findings by surgeons.
The aim of this study was to validate surgical decisions by macroscopic findings.
Methods. We retrospectively researched the medical records of NF cases from

June 2002 to October 2013 of a tertiary care hospital in Chiba, Japan. Cases were de-
fined as NF if histopathology demonstrated both necrosis of fascia and polymorpho-
nuclear infiltrate. All patients were categorized into two groups: debridement NF and
non-debridement NF. Demographics, clinical characteristics, the focal skin sign cate-
gory and laboratory risk indicator for necrotizing fasciitis (LRINEC) score were com-
pared in both group. The focal skin sign was divided to following three categories: stage
1 (early) - tenderness, erythema, swelling and warmth; stage 2 (intermediate) - blister
or bullae, skin fluctuance and skin induration; stage 3 (late) - hemorrhagic bullae, skin
anesthesia, crepitus and skin necrosis.
Results. All 29 patients meeting histopathologic criteria for NF were included. De-

bridement was performed in 22 patients and not indicated in 7 patients because they
had no macroscopic NF findings at exploratory incision. The mortality rate was 27.3%
in debridement group and 42.9% in non-debridement group (p = 0.64). Gram stains
were positive with 77.3% in debridement group and 42.9% in non-debridement group
(p = 0.16). Mean time from onset to diagnosis was 3.6 days in debridement group and
1.6 days in non-debridement group (p = 0.09). Cases with LRINEC score > 6 (interme-
diate - high risk) were only 52.6% in debridement group, and all patients in non-de-
bridement group were LRINEC score < 6 (low risk) (p = 0.08).
Conclusion. The mortality rate in histopathologically diagnosed NF patients was

almost same as previous reports, even though debridement was not performed for the
patients without macroscopic fascia finding. And no significant difference was noted in
the mortality between debridement and non-debridement group.
Disclosures. All authors: No reported disclosures.

682. Microbiology and Antibiotic Treatment among Injection Drug Users
and Non-Injection Drug Users Hospitalized with Acute Bacterial Skin and
Skin Structure Infection
Timothy Jenkins, MD1; Bryan Knepper, MPH, MSc2; S. Jason Moore, PhD, PA3;
Bruce Mccollister, MD4; Carla Saveli, MD4; Sean Pawlowski, MD5; Daniel Perlman,
MD6; William Burman, MD2; 1Medicine/Infectious Diseases, Denver Health Medical
Center, Denver, CO; 2Denver Health Medical Center, Denver, CO; 3Vail Valley
Medical Center, Vail, CO; 4University of Colorado, Aurora, CO; 5Colorado Infectious
Disease Associates, Denver, CO; 6Porter Adventist Medical Center, Denver, CO
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Background. Injection drug use is a common risk factor for acute bacterial skin
and skin structure infections (ABSSSI) that may influence antibiotic prescribing
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patterns. The objective of this study was to compare the microbiology and antibiotic
treatment of injection drug users and non-injection drug users hospitalized for
ABSSSI.
Methods. This was a secondary analysis of two published cohorts of patients hos-

pitalized for cellulitis or cutaneous abscess. Injection drug use was defined as docu-
mentation of last use within 6 months prior to hospitalization. Microbiology and
antibiotic utilization were compared among patients with and without injection
drug use. Antibiotics with broad anaerobic activity were defined as β-lactamase inhib-
itor combinations, clindamycin, carbapenems, and metronidazole.
Results. Of 770 patients hospitalized for ABSSSI, 126 (16%) were injection drug

users. Compared with non-injection drug users, injection drug users were more likely
to have an abscess as the presenting infection (83% vs 34% of cases, p < .001). Injection
drug users were also younger (median age 43 vs 51 years, p < .001) and more likely to
have upper extremity involvement (18% vs 9%, p = .005), multiple sites of infection
(10% vs 5%, p = .02), HIV infection (10% vs 2%, p < .001), and a prior skin infection
(31% vs 22%, p = .03). In cases where a microorganism was cultured, streptococcal spe-
cies (50% vs 27%, p < .001) and anaerobes (29% vs 8%, p < .001) were more common
among injection drug users, while Staphylococcus aureuswas less common (52% vs
67%, p = .02). These findings were similar when limiting the analysis to cases involving
an abscess. Injection drug users were treated with antibiotics with broad anaerobic ac-
tivity more frequently than non-injection drug users (69% vs 60%, p = .048), particu-
larly with β-lactamase inhibitor combinations (52% vs 41%, p = .02).
Conclusion. Compared with non-injection drug users, ABSSSI in injection drug

users are more likely to involve streptococcal species and anaerobes and less likely
to involve S. aureus. Injection drug users are more likely to be treated with β-lactamase
inhibitor combinations; however, whether such broad-spectrum therapy is necessary
should be further evaluated.
Disclosures. All authors: No reported disclosures.

683. Intravenous Immunoglobulin as a Potential Marker for Toxic Shock
Syndrome Secondary to Necrotizing Fasciitis: A Large Database Analysis of
Outcomes at US Academic Medical Centers
Sameer Kadri, MD1; Samuel Hohmann, PhD2; Anthony Suffredini, MD1; Robert
L. Danner, MD1; 1Critical Care Medicine, National Institutes of Health, Bethesda, MD;
2Comparative Data and Informatics, University HealthSystem Consortium, Chicago,
IL
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Background. Necrotizing fasciitis (NF) is a rare, rapidly progressing, severe sub-
type of necrotizing skin and soft-tissue infection (NSSTI) that in 30-50% of cases pre-
sents with toxic shock syndrome (TSS). Intravenous immune globulin (IVIG) has been
recommended for TSS, but level-1 evidence is lacking. However, IVIG administration
might be used to identify likely cases of NF-related TSS among patients with NSSTIs
that otherwise require vasopressor support for shock.
Methods. An administrative database of 110 academic medical centers containing

individual charges related to drugs and days of therapy was queried for adult cases with
an International Classification of Diseases-Version 9 (ICD-9) diagnostic code for NF,
Gas or Fournier’s Gangrene and at least 1 ICD-9 procedure code for surgical debride-
ment between October 2010 and February 2014. Cases were dichotomized based on
use of IVIG. Analyses were restricted to cases with vasopressor dependent shock in
the major and extreme categories of the 3M All Patients Refined Diagnoses Related
Group Severity of Illness (SOI) scale. The primary outcome was in-hospital mortality
and secondary outcomes were mean duration on vasopressors and mean direct hospi-
tal costs.

Results. Of 4221 adults with NSSTIs, vasopressor dependent shock and undergo-
ing surgical debridement, only 147 (3.5%) received IVIG. Among those in the major
and extreme categories of SOI, in-hospital mortality was higher in the IVIG group at
19.9% (28/141) than in the non-IVIG group at 14.8% (558/3766) but the difference was
not significant (p = 0.10). IVIG patients remained on vasopressors longer (10.4 ± 9.5
days vs 5.5 ± 7.5 days; p< 0.0001). Direct healthcare costs were twice as high in the
IVIG group at $119,698 ± $118,232/case (p< 0.0001).
Conclusion. Use of IVIG in cases of NSSTIs with vasopressor dependent shock is

rare. This likely reflects both the small proportion of these cases that meet criteria for
NF-related TSS, as well as inconsistent use of this still controversial intervention. Adult
cases of NSSTI with vasopressor dependent shock that received IVIG stayed in shock
longer and bore higher healthcare costs. IVIG administration identifies a very sick sub-
population of NSSTIs associated with shock.
Disclosures. All authors: No reported disclosures.

684. A Festering Affliction: Etiology and Clinical Manifestations of Thorn-
Associated Infections
Sierra Simmons, MD1; Shimon Kusne, MD2; Holenarasipur R. Vikram, MD, FACP,
FIDSA2; Qing Wu, ScD3; Ann Marie Roy-Hughes, RN4; Janis Blair, MD2; 1Internal
Medicine, Mayo Clinic Arizona, Phoenix, AZ; 2Division of Infectious Diseases, Mayo
Clinic Hospital, Phoenix, AZ; 3Research Biostatistics, Mayo Clinic Arizona, Scottsdale,
AZ; 4Practice and Planning Analysis, Mayo Clinic Arizona, Phoenix, AZ
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Background. Cacti of multiple varieties are frequently encountered in the desert
southwest, including the greater Phoenix metropolitan area; thus, cactus and thorn in-
juries are frequent reasons for patients seeking medical attention. Nocardia, atypical
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mycobacteria, and fungi are cited in the differential diagnoses of thorn injuries, but
their relative frequency is unknown.
Methods. We conducted a retrospective chart review of patients who sustained

thorn injuries from cacti or undifferentiated thorns between 2001 – 2009 in order to
summarize the nature of resulting infections and the offending pathogens.
Results. We reviewed 1,945 patient medical records with confirmed (C-cactus)

and potential (P-cactus) cactus and thorn (confirmed [C-thorn], potential [P-
thorn]) injuries and identified 1,043 patients presenting with findings related to, or
suggestive of, such an injury. Within this group, 706 (68%) and 77 (7%) patients
had C-cactus and P-cactus injuries, while 218 (21%) and 42 (4%) had C-thorn and
P-thorn injuries, respectively. Among 1,043 patients, 54 (5%) had positive cultures:
27 (50%) C-cactus, 12 (22%) P-cactus, 8 (15%) C-thorn and 7 (13%) P-thorn.
Among these 54, 32 (59%) were male, median age was 63 years, and 94% were Cau-
casian. Thirty-eight (70%) injuries occurred in the upper and 15 (28%) occurred in the
lower extremities. The most common organisms identified were S. aureus (29, 44%)
and coagulase negative Staphylococcus (12, 18%). Other pathogens included Strepto-
coccus sp. (6, 9%), Propionibacterium sp. (4, 6%), Pseudomonas sp. (2, 3%), Actinomy-
ces sp. (1, 2%), Nocardia sp. (4, 6%), and Mycobacteria sp. (4, 6%). Forty-two (78%)
specimens grew single agents; 12 (22%) were polymicrobial. No specific microorgan-
isms were unique to cactus vs unspecified thorn injuries. We did not find Coccidioides,
Sporothrix, or molds. Although most cases developed cellulitis (20, 37%), others man-
ifested as soft tissue abscesses (9, 17%), osteomyelitis (2, 4%) and septic bursitis (2,
4%). Initial presentation was to the Emergency Department (43%), a subspecialty prac-
tice (22%), or a primary care office (17%).
Conclusion. Our detailed review indicates that typical cutaneous microorganisms

(rather than pathogens residing on cacti or thorns) cause the majority of such infec-
tions resulting from cactus or thorn injuries.
Disclosures. All authors: No reported disclosures.

685. Time to Onset and Duration of Adverse Events in Patients with Acute
Bacterial Skin and Skin Structure Infections Treated with Oritavancin –
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Infectious Diseases, Duke University Medical Center, Durham, NC; 2Paradise Valley
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Background. Oritavancin (ORI) is a lipoglycopeptide antibiotic characterized by
rapid, concentration dependent bactericidal activity against Gram-positive bacteria in-
cluding methicillin-resistant Staphylococcus aureus (MRSA), and by a long terminal
half-life (245 hours) which allows for single dose treatment. The objective of this anal-
ysis is to evaluate the time to onset and duration of adverse events (AEs) in two phase 3
studies (SOLO I and II) in patients with Acute Bacterial Skin and Skin Structure In-
fections (ABSSSI).
Methods. The SOLO studies were global, multi-center, randomized, double-blind

studies with identical design evaluating single dose IV ORI (1200 mg) vs IV vancomy-
cin(VAN, 1 g or 15 mg/kg, every 12 hours for 7 to 10 days) in adults with ABSSSI. Safe-
ty assessments included vital signs, ECG, safety laboratory analysis and occurrence of
AEs and serious AEs (SAEs). An extended safety follow up assessment was conducted
at Day 60 (+ 7days).
Results. A total of 976 and 983 patients received ORI and VAN, respectively. The

overall incidences of AE, SAE and AE leading to study drug discontinuation were sim-
ilar between ORI (55.3%, 5.8% and 3.7%) and VAN (56.9%, 5.9% and 4.2%) treat-
ments. Median time to onset and durations of AEs in both groups were the same (2
days and 3 days, respectively). The majority of AEs occurred within the first three days
of the study (64.8% in ORI, 66.2% in VAN). The incidences of AE onset and AE du-
ration by time intervals as outlined in Figures 1 and 2 were similar between treatment
groups.

Figure 1. Time to Onset of Adverse Events by Time Interval

Figure 2. Duration of Adverse Events by Time Interval

Conclusion. The long terminal half-life of ORI does not prolong time to onset or
duration of AEs. Single IV dose of 1200 mg ORI was well tolerated in ABSSSI patients.
Disclosures. R. Corey, The Medicines Company: Investigator, Grant recipient

W. O’riordan, The Medicines Company: Investigator, Grant recipient N. Huang,
The Medicines Company: Consultant, Salary H. Jiang, The Medicines Company: Em-
ployee, Salary S. Good, The Medicines Company: Employee, Salary P. Giordano, The
Medicines Company: Investigator, Grant recipientM. Wikler, The Medicines Compa-
ny: Employee, Salary
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Background. Fish are vectors of several zoonoses that can pose serious health
problem in the immunocompromised patients. The clinical manifestation is often cu-
taneous and occurs at the site of inoculation. However, bacteremia and deep-seated
infection have been described. We report a case of Pseudomonas aeruginosa causing
ecthyma gangrenosum in an immunosuppressed patient after fish handling and review
the literature of previously reported cases of fish handling infection.
Methods. We retrospectively reviewed the literature of all cases of infection among

fishmongers utilizing the PubMed database from 1990 to present. A comparative analysis
was performed to explore the risk factors, bacterial pathogens, treatment, and outcomes.
Results. Thirty-eight cases of infections acquired through fish handling were iden-

tified. The median age was 58 years. The most common underlying medical conditions
were diabetes mellitus (DM), alcoholism, and rheumatic heart disease (RHD). The most
common bacteria involved were Streptococcus iniae (11 cases),Vibrio vulnificus (7 cases),
and Mycobacterium marinum (7 cases). Other pathogens reported were Erysipelothrix
rhusiopathiae,Aeromonas hydrophila,Vibrio damsela, Proteus vulgaris,Morganella mor-
ganii, Lactococcus garvieae, Mycobacterium abscessus, Streptococcus halichoeri, and in
our case Pseudomonas aeruginosa. Cellulitis was the most common manifestation but
necrotizing fasciitis, tenosynovitis, osteomyelitis, endocarditis, and septic shock have
been documented. Beta-lactam agents such as penicillin, or ampicillin-sulbactam were
often prescribed for streptococcal infection while anti-mycobacterial agents such as ri-
fampin, ethambutol, and clarithromycin were often used for M. marinum infection.
Four cases of death were reported, representing a mortality of 11%.
Conclusion. Chronic medical conditions such as DM, alcoholism, and RHD can

predispose patients to infection, particularly among fishmongers. These infections
pose significant morbidity and mortality in the immunocompromised hosts if not rec-
ognized early. Thus, a thorough history, including occupational and recreational expo-
sure, is essential to prompt the clinician to consider these atypical zoonotic pathogens
in the differential diagnoses and provide the appropriate management.
Disclosures. All authors: No reported disclosures.

687. Localized Hypertrichosis After Infectious Rash ("HAIR") in Adults: A
Report of 5 Cases
Farrin A. Manian, MD, MPH, FIDSA, FSHEA; Massachusetts General Hospital,
Boston, MA
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Background. Localized excess hair growth or hypertrichosis has been associated
with a variety of factors, inluding repeated skin trauma, periphery of burns and insect
bites. Review of English language literature in the past 50 years revealed only a single
report of localized HAIR, an infant with recent chicken pox. I, herein, report localized
HAIR in 5 adults with a recent diagnosis of skin and soft tissue infection (SSTI).
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Methods. Localized HAIR was defined as excessive growth of hair in a circum-
scribed area of skin previously involved with an infection. All patients had been eval-
uated and treated by an infectious disease consultant (FAM) during the period 2004-
2012.
Results. Five cases of localized HAIR were analyzed; all had been recently hospi-

talized and seen in consultation for evaluation and treatment of an SSTI. Patient age
ranged from 39-71 years (mean 49 years). There were 3 (60%) women and 2 (40%)
men; 3 (60%) were white and 2 (40%) were African-American. Three (60%) cases in-
volved the upper extremities (2 in the forearm, 1 in the hand), and 2 (40%) cases in-
volved the lower extremities. Septic thrombophlebitis and olecranon bursitis were
diagnosed in 1 patient each; no obvious source of infection was found in the remaining
patients. The 2 patients with lower extremity SSTI had pre-existing chronic lower ex-
tremity edema. Comorbidities also included diabetes in 2 (40%) patients, and traumat-
ic asplenia in 1 (20%) patient. Diagnosis of localized HAIR was made 6-12 weeks
following the implicated SSTI. All patients were considered to have fully recovered
from their SSTIs with return to baseline health at the time of the diagnosis of localized
HAIR, which they frequently considered unsightly. Based on the benign nature of non-
infectious-related localized hypertrichosis and its usual resolution with time, all pa-
tients were reassured. One patient had complete resolution of localized HAIR when
seen 3 years later.
Conclusion. Localized HAIR is one of the potential sequelae of SSTIs. However,

aside from its potential esthetic concerns, it appears to have no health consequences,
does not require further evaluation and patients should be reassured accordingly.
Disclosures. All authors: No reported disclosures.

688. The Effect of Preoperative Vancomycin on Bacteria Isolation from
Operative Cultures
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Susan Heard, BS2; Connie Price, MD3; 1Denver Health Medical Center, Denver, CO;
2Rocky Mountain Poison and Drug Center, Denver, CO; 3Infectious Diseases, Denver
Health Medical Center, Denver, CO
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Background. Antibiotics are often initiated early in hospital stay for patients with
musculoskeletal infections (MSKI). Surgical cultures may not be obtained for several
days. Previous authors have shown that a single dose of perioperative antibiotics is not
associated with a larger percentage of negative cultures in cases of prosthetic joint in-
fection. The effect of multiple days of antibiotics on culture has been studied in small
samples of patients with vertebral osteomyelitis with varying results. The purpose of
this study is to evaluate the effect of preoperative vancomycin on the isolation of bac-
teria from intraoperative samples.
Methods. This is a prospective observational cohort of adult patients referred to

the MSKI consultation service between July 1, 2012 and March 6, 2014 at an urban
public safety net hospital. The primary outcome was the isolation of bacteria from op-
erative samples. The number of days of preoperative vancomycin was calculated for
each operative sample. Culture results were stratified into 2 groups: those who received
no antibiotics and those who received ≥2 days of vancomycin in the 14 days prior to
culture. The chi-squared test was used to determine if the number of days of vanco-
mycin was associated with isolation of bacteria.
Results. 308 operative cultures were eligible for inclusion; 254 cultures were ob-

tained with no preoperative antibiotics while 54 cultures were obtained after ≥2
days of vancomycin. The percentage of cultures from which S. aureus, coagulase-neg-
ative Staphylococcus, Streptococcus species, and Enterococcus species were isolated did
not differ between patients who received 0 vs ≥2 days of vancomycin (table).

Preoperative days of vancomycin and isolation of bacteria from operative cultures.

Bacteria 0 days n=254 ≥2 days n=55 P

S. aureus 42.5% 49.1% NS
Coagulase-negative Staphylococcus 19.3% 23.4% NS
Streptococcus sp. 26.0% 38.2% NS
Enterococcus sp. 8.3% 9.1% NS
Culture negative 18.3% 14.3% NS

Conclusion. In conclusion, this study found no reduction in the growth of bacteria
after ≥2 days of preoperative vancomycin. A larger sample size is needed to determine
if increasing days of preoperative vancomycin affects culture yield.
Disclosures. All authors: No reported disclosures.
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Background. Prosthetic joint infections (PJI) often result in multiple surgeries and
long-term antibiotic administration, along with substantially increased healthcare
costs. Due to the catastrophic nature of these infections and the increasing number
of patients undergoing total joint arthroplasty (TJA), attention has turned to the de-
velopment of prevention strategies for PJI. Studies have shown that colonization with S.
aureus is a risk factor for surgical site infection, but few data are available on S. aureus
colonization in patients undergoing TJA. This study sought to determine which ana-
tomic site(s) are most frequently colonized with S. aureus in patients undergoing TJA,
and to evaluate the utility of a preoperative questionnaire to predict S. aureus
colonization.
Methods. A cross-sectional study was performed on patients undergoing TJA at

an academic medical center. A questionnaire assessing medical history and potential
risk factors for S. aureus colonization was administered at a routine preoperative visit.
Patients were cultured for S. aureus in the nares, oropharynx (OP), axilla, groin and the
proposed surgical site.
Results. Sixty six of the 232 patients in the study (28%) were found to be colonized

with S. aureus, including 19 patients (8%) colonized with MRSA. The nares, OP and
groin were the most common sites of colonization; detecting 80%, 36% and 15% of the
colonized patients respectively. None of the variables assessed in the questionnaire
were found to be significantly associated with S. aureus colonization, although having
a household member with a history of S. aureus approached significance (p = 0.08).
Conclusion. S. aureus colonization is common in patients undergoing TJA, and

the MRSA colonization rate of 8% is relatively high compared with other study pop-
ulations. Sampled together, the nares and OP had a sensitivity of 92%, which increased
to 97% when the groin site culture was added, indicating these as optimal screening
sites. Awareness of S. aureus colonization status may assist with infection prevention
strategies, including the use of decolonization protocols and adjustment of periopera-
tive antimicrobial regimens. An infection risk assessment questionnaire was not help-
ful in predicting S. aureus colonization.
Disclosures. All authors: No reported disclosures.

690. 16s rRNA Gene PCR: An Unreliable Tool for the Diagnosis of
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Background. Negative routine cultures often occur with prosthetic joint infections
(PJI) despite overt signs of infection. 16s rRNA gene polymerase chain reaction (PCR)
has been proposed as a diagnostic tool to help identify causative organisms among
those with culture negative PJI.
Methods. Joint fluid, tissue or bone was collected from patients with PJI who were

admitted to Barnes-Jewish Hospital between September 15, 2012 and April 15, 2013.
PJI was defined per IDSA guidelines. Patients were considered to be culture negative or
positive based on the results of routine microbiological cultures after 48 hours of in-
cubation. DNA was extracted from samples using the MoBio Bacteremia Kit. Full
length amplification of the 16S rRNA gene was performed, and PCR products were
visualized using agarose gel electrophoresis. If a PCR product was present, it was se-
quenced and compared to GenBank and RDP to assign an organism identification per
CLSI standards. Control samples were performed with each run.
Results. We collected 54 samples from 42 unique patients with culture-negative PJI

including 28 (51.9%) hip, 18 (33.3%) knee, 7 (13.0%) shoulder, and 1 (1.9%) ankle sam-
ples. Sample types included tissue (31, 57.4%), fluid (13, 24.1%), and bone (10, 18.5%).
Staphylococcus aureus-specific PCR was negative in all patients with culture negative PJI.
16s rRNA gene PCR was also negative in all patients with culture negative PJI. Samples
were collected from 35 patients with culture positive PJI including 18 (51.4%) hip and 17
(48.6%) knee samples. Sample types included 25 (71.4%) tissue, 8 (22.9%) fluid, and 2
(5.7%) bone. S. aureuswas isolated in 21 routine cultures. S. aureus-specific PCR correct-
ly identified 12 (57.1%) of samples with S. aureus and incorrectly identified 1 sample. 16s
rRNA gene PCR correctly identified 3 samples with S. aureus and 2 samples with Strep-
tococcus spp. Two polymicrobial cultures were identified as mixed; 4 monomicrobial cul-
tures were identified as mixed. Among those with positive cultures for S. aureus, PCR
was more likely to be positive from tissue samples than all other tissue types (p = .03).
Conclusion: 16s rRNA gene PCR proved to be unreliable diagnostic tool among patients
with culture positive or negative PJI.
Conclusion: 16s rRNA gene PCR proved to be an unreliable diagnostic tool for pa-

tients with culture positive and negative PJI.
Disclosures. C. A. Burnham, Thermofisher Scientific: Consultant, Consulting fee
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Background. Rifampin is widely utilized in treatment of prosthetic joint infections
(PJI) with retained hardware caused by Staphylococcal species. However, there is little
data regarding clinical outcomes.
Methods. We conducted a retrospective cohort study of patients with coagulase-

negative Staphylococcus (CoNS), methicillin-sensitive (MSSA) and -resistant Staphylo-
coccus aureus (MRSA) PJI who were treated with adjunctive rifampin therapy after
admission to a large tertiary care hospital from July 2005 to June 2010. The epi-
demiology, clinical outcomes, and risk factors for failure were examined. Treatment
success was defined as no further readmissions for PJI within 1 year of the index
hospitalization.
Results. A total of 237 patients with MRSA (56), MSSA (69), or CoNS (112) PJI

were identified during the study period. Sixty-eight patients (29%) were discharged
with rifampin combination therapy. Amongst patients treated with rifampin,
MSSA was isolated in 30% and MRSA isolated in 25%. Partial exchange and
debridement and implant retention (DAIR) was completed in 63% of all patients.
Vancomycin was the most commonly prescribed IV antibiotic (48, 71%), followed
by oxacillin (9, 13%). Concurrent therapy with daptomycin (2, 2.9%) or
ceftriaxone (4, 5.9%) was rarely used. Antibiotic duration averaged 51 days
(range 30-106, ± 14.6). Abnormal laboratories were common (53, 78%); however,
only 18 (26.5%) required a change in antibiotic therapy. The most common
side effect necessitating change was rash (9, 13.2%). Significant drug-drug
interactions (1) and liver toxicity (2) were rare. Three patients (4%) were lost to
follow up. Complications of antibiotic use caused 9% of all readmissions and
25% of the cohort was readmitted for infection (16, 25%). Rifampin use was not
associated with decreased readmission for infection (MSSA, p = 0.4; MRSA
p = 0.5; CoNS, p = 0.7).
Conclusion. Rifampin has been utilized as adjunctive treatment of staphylococcal

PJI in cases of retained hardware. Although well tolerated in the study population, ri-
fampin did not reduce the risk for PJI-related readmission compared to those who did
not receive rifampin.
Disclosures. C. A. D. Burnham, Cepheid: Investigator, Research support
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Background. The role of erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP) in predicting outcome of prosthetic joint infections (PJI),
treated with a 2-stage exchange, has been inconclusive. We evaluated the utility
of ESR and CRP and their improvement during treatment in predicting cure
at the time of the second stage surgery in adults with PJI treated with a 2-stage
approach.
Methods. We conducted a case-control study of adult patients seen at the Univer-

sity of Kansas Medical Center with PJI between January 1, 2003 and June 30, 2013,
treated with a 2-stage exchange. Cases had documented treatment failure defined as
(1) one positive culture growing the same original organism; (2) two positive cultures
growing a different organism; (3) one positive culture growing a new organism with
histopathology showing acute inflammation (>5 WBC/high power field) or (4) gross
purulence at re-implantation. Controls were patients who did not meet criteria for
treatment failure. Serial ESR and CRP were recorded.
Results. A total of 71 patients were enrolled. The mean age was 60 years; 52%

were male. Among our patients, 22.5% were smokers, 28% had diabetes mellitus,
10% were immunosuppressed, and 32% had other co-morbidities (peripheral vas-
cular disease, rheumatoid arthritis, liver disease). The mean time between implant
and infection was 1922 days. The indication for implantation was osteoarthritis in
64% and post-traumatic causes in 21%. The most common organism isolated was
Staphylococcus aureus (34%), followed by coagulase-negative Staphylococcus
(30%). Five out of 71 patients (7%) failed treatment. There was a trend towards
higher CRP value among patients who failed treatment (mean CRP 11.35 vs
4.23 mg/dL, p-value 0.056). There was no difference in mean ESR, change in ESR
or change in CRP between the 2 groups. No other predictors of treatment failure
were identified.
Conclusion. CRP values prior to prosthetic joint reimplantation might predict

treatment failure in patients with PJI.
Disclosures. All authors: No reported disclosures.
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Background. Previously, we compared the 2011 MSIS and IDSA diagnostic crite-
ria, finding a very high degree of agreement for case classification. In 2013, the ICM
diagnostic criteria were released as a modification to the MSIS criteria, with the major
change being removal of periprosthetic purulence as a minor criterion. Herein, we are
presenting a comparison of the three diagnostic criteria.
Methods. The medical records of patients evaluated at Mayo Clinic Rochester for

knee or hip prosthetic failure from 1997-2012 were reviewed and patients were classi-
fied as having PJI and aseptic failure (AF) by the MSIS, ICM and IDSA diagnostic
criteria.
Results. A total of 423 subjects were studied, 29 (6.9%) with hip and 394 (93.1%)

with knee prostheses. Among these, 79 (18.7%), 81 (19.1%) and 81 (19.1%) were clas-
sified as PJI by MSIS, IDSA and ICM criteria, respectively. There was disagreement
between MSIS and IDSA criteria in 4 cases (1 AF and 3 PJI cases by IDSA criteria,
p = 0.3).
There was disagreement between ICM and MSIS criteria in 6 cases (p = 0.4), with 2

classified as PJI by MSIS and AF by ICM criteria. Both were classified as PJI by IDSA
criteria and clinically managed as infections. The other 4 were classified as AF by MSIS
and PJI by ICM criteria. Three of these were classified as AF and 1 as PJI by IDSA
criteria, and all 4 were managed as non-infected cases; none had evidence of infection
on follow up.
There was disagreement between ICM and IDSA criteria in 8 cases (p = 1), with 4

classified as PJI by IDSA but AF by ICM criteria. Two were classified as PJI by MSIS
(and managed as infections) and 2 as AF by MSIS (one managed as an infection and
the other as non-infected with no evidence of infection on follow up). Among the 4
cases classified as AF cases by IDSA criteria and PJI by ICM criteria, 3 were classified as
AF by MSIS criteria (2 managed as non-infected cases, with no infection on follow up,
and 1 managed as an infection), and 1 was classified PJI by MSIS criteria (and man-
aged as infection).
Conclusion. Although no statistically significant difference was found across the

three classification systems, overall there was less discordance between the IDSA and
MSIS classification systems than between the ICM and the other two classification sys-
tems. The finding of periprosthetic purulence appears to be an important criterion for
PJI diagnosis.
Disclosures. All authors: No reported disclosures.
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Background. Bone and joint infection due to bacteria producing Extended Broad
Spectrum Beta lactamase (ESBL) are rare but rising nowadays. Data on this disease are
scarce and outcome is not well known. We present a cohort of 43 cases.
Methods. Multicentric retrospective cohort of consecutive cases of bone and joint

infection due to ESBL producing microorganism identified from the charts of the mi-
crobiology laboratory. Case definition needs at least one per operative sample positive
to ESBL producing microorganism and a medical and surgical management for a bone
and joint infection. We collected from the medical charts: epidemiologic characteris-
tics, disease history, management and outcome.
Results. Fourty three bone and joint infections due to ESBL producing microor-

ganisms were identified, 34 were men, mean age was 56 years old, 10 were immuno-
suppressed. Ten patients recently travelled in foreign countries. The infection was
hematogenous in only 1 case. Type of infection were: articular device (n = 28), osteitis
(n = 7), arthritis (n = 7). In 23 cases it was not the first surgery on the site. Eleven in-
fections were considered as acute. Most frequent involved bacteria were Enterobacter
spp. (n = 14), Escherichia coli (n = 13), Klebsiella spp. (n = 13), Proteus spp. (n = 4). In-
fections were polymicrobial in 27 cases, one was associated with bacteriemia. Carba-
penem was the antibiotic prescription in39 cases. Switch or extraction of the device was
performed in 16 cases. Outcome was defavourable in 20 cases: septic failure with new
indication for surgery and two deaths.
Conclusion. Bone and joint infections due to ESBL producing microorganisms

occur in patients with important co morbidities and a history of surgery; their outcome
is frequently severe.
Disclosures. All authors: No reported disclosures.
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Background. Osteoarticular infections (OAI) are common in children, and com-
munity-acquired meticillin resistant S. aureus (CA-MRSA) is the leading cause in some
countries. The aim of this study was to evaluate epidemiological data, clinical and mi-
crobiological features and outcome of OAI with serial C-reactive protein (CRP)
monitoring.
Materials and Methods. A prospective study was conducted between December

2011 and December 2013. Forty patients were included. The course of illness was mon-
itored using the erythrocyte sedimentation rate (ESR) and serum CRP. Main outcome
measure was full recovery and no recurrence nor sequelae for at least 3 months after
hospital discharge.
Results. 40 patients (p) completed the study: 20p (50%) had arthritis, 17 (43%)

osteomyelitis, and 3 (7%) osteoarthrithis. Median (Md) age was 90 months (range:
3-186). The most common site of infection was the hip (12 p -30%), followed by
the knee (9 p -22%). Md CRP value upon admission was 50 mg/l (range: 26.3-86.5)
which normalized within Md of 7 days (range: 1-60). Md ESR level was 75 (range:
50-102) and normalized within Md of 28 days (range: 14-30). Bacterial cultures
were positive in 30 p (75%): CA-MRSAwas found in 19p, Meticillin-sensitive S aureus
in 6 p, and others in 5 p. Cultures were negative in 10 p (25%). Md duration of intra-
venous treatment was 7 days (range: 5-10). Md treatment duration was 28 days (range:
21-40); Md hospital stay was 7 days (range: 3 to 10). The patients were followed for a
Md of 12 months, during which 1 p relapsed and 4 had sequelae. Analyzing patients
with CA-MRSA separately, initial CRP was higher (Md 76 vs 50, p< 0.02), normaliza-
tion occurred later (Md 14 days vs 7 days, p< 0.03), and duration of treatment (Md 32
vs 23, p < 0.004) as well as hospital stay (Md 9 vs 7, p= 0.12) were longer. Surgical
drainage was necessary in all patients. Sequelae were present in 3 patients and 1
relapsed.
Conclusion. CA-MRSA was the leading cause of osteoarticular infections and was

associated with higher CRP on admission, later normalization, and longer treatment
duration. Complications, drainage requirement, and sequelae were most common in
those patients.
Disclosures. All authors: No reported disclosures.

696. Relative Contribution of Blood and Bone Cultures in the
Microbiologic Diagnosis of Staphylococcus aureus Osteomyelitis in
Children
Jonathon Mcneil, MD; Andrea Forbes, RN; Edward O. Mason Jr., PhD; Kristina
G. Hulten, PhD; Sheldon L. Kaplan, MD, FIDSA; Jesus G. Vallejo, MD, FIDSA;
Pediatrics, Baylor College of Medicine and Texas Children’s Hospital, Houston, TX

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Methicillin-resistant Staphylococcus aureus (MRSA) USA300 is a
predominant cause of community-acquired (CA) invasive infections in the United
States. Optimal treatment of S. aureus osteomyelitis requires its isolation from blood
or bone cultures for determination of antimicrobial susceptibility. We determined the
contribution of blood and bone cultures in the microbiologic diagnosis of osteomyelitis
in the era of CA-MRSA infections.
Methods. Isolates and patients were identified from a prospective S. aureus sur-

veillance study. The database was searched from April 2012–March 2014 for patients
with the diagnosis of osteomyelitis. Medical records were reviewed and data entered on
standardized forms. Statistical analyses were performed with STATA 12.
Results. MSSA and MRSA infection occurred in 70 (59.3%) and 48 (40.7%)

children (n = 118), respectively. MRSA osteomyelitis was associated with intraoss-
eous/subperiosteal abscess ( p = 0.009) and/or pyomyositis/myositis ( p = 0.02).
Blood cultures (BC) were performed in 111 of 118 (94%) patients and were pos-
itive in 61% (68/111). In 33.8% (23/68) of cases, a BC was the only source that
that yielded S. aureus. Bacteremia did not differ between MRSA (62%) vs MSSA
(60.6%) osteomyelitis. Surgery was performed in 75.4% (89/118) of patients.
Intra-operative cultures were positive in 93.3% (83/89) of cases and in 50.6%
(42/83) it was the only positive culture. A bone biopsy was performed by inter-
ventional radiology (IR) in 12% of patients (14/118). The IR culture was positive
in 78.6% (11/14) of cases and in 36.3% (4/11) it was the only positive culture. In
43 of 50 patients (86%) with a negative BC, bone culture (surgical or IR) led to a
change in antibiotic management.
Conclusion. Since 2012 most cases of S. aureus osteomyelitis were caused by

MSSA, continuing with a shift in epidemiology at our institution which started in
2007. The majority of patients were bacteremic, however, a bone culture (surgical or
IR) played a significant role in the diagnosis and treatment of patients with negative
BC. IR bone cultures may be positive for S.aureus when BCs are negative, allowing for
appropriate antibiotic treatment of osteomyelitis in the era of CA-MRSA infections.
Disclosures. S. L. Kaplan, Pfizer: Grant Investigator, Research grant; Cerexa:

Grant Investigator, Research grant
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Background. Treatment of acute hematogenous osteomyelitis (AHO) is contro-
versial with regard to length of therapy and intravenous to oral therapy switch. Previ-
ous studies have reported changing from intravenous to oral therapy after only 3 days
in patients with an identified pathogen. However, there is little data on the treatment
and outcomes for culture-negative AHO especially in an era of methicillin-resistant
Staphylococcus aureus (MRSA).
Methods. Cases of AHO admitted to our pediatric hospital from 2008-2013 were

retrospectively reviewed. Clinical and laboratory data collected included age, gender,
symptoms prior to admission, culture results, complete blood counts, erythrocyte sed-
imentation rates (ESR) and C-reactive proteins (CRP). Medical and surgical treatment
regimens, as well as outcomes, were also recorded.
Results. There were 93 children admitted with AHO including 49 with methicil-

lin-susceptible S. aureus (MSSA), 16 with MRSA, and 16 with negative blood and/or
bone cultures diagnosed by imaging and a compatible clinical and laboratory picture.
There were no significant differences between culture-negative and culture-positive
children with regard to age (7.6 vs 8.2 years), preceding trauma (25% vs 24%), present-
ing symptoms of fever (75% vs 79%), pain (100% vs 96%), swelling (44% vs 57%) and
erythema (38% vs 40%), and maximum CRP (12.3 vs 16.2 mg/dL) and ESR (73.4 vs
76.9 mm/hr). Of 77 children with culture-positive AHO, 19 had concomitant septic
arthritis while none of the 16 culture-negative children did (p = 0.036). Eleven children
(68.8%) with negative cultures were transitioned to oral antibiotic therapy in ≤ 7 days
compared to 35 (45.5%) with positive cultures (p = 0.90). Nine of 11 were sent home
on cephalexin to complete therapy; the other 2 received linezolid and clindamycin.
Thirteen of these 16 were not treated for MRSA. Mean length of treatment was 40.7
days for culture-negative children vs 37.2 days for those with positive cultures
(p = 0.26). Of 14 patients seen in follow-up, all but one had complete resolution of
their symptoms.
Conclusion. Culture-negative AHO has a similar clinical presentation to culture-

positive disease. In areas where MRSA is infrequent, early switch to an MSSA oral reg-
imen appears safe and effective with close follow up and avoids the added expense and
toxicity of MRSA coverage.
Disclosures. All authors: No reported disclosures.
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Background. Surgery is frequently performed in patients with hematogenous
vertebral osteomyelitis (HVO) for resolution of significant spinal cord compression,
prevention or correction of spinal instability, management of severe pain, and drain-
age of abscesses. The aim of the study is to evaluate the optimal duration of antibi-
otic therapy in patients with HVO who undergo and do not undergo surgical
debridement.
Methods. We conducted a retrospective chart review of adult patients (≥16 years

of age) with HVO from five tertiary care hospitals over a 7-year period. HVO was de-
fined as both radiographic evidence of vertebral osteomyelitis and microbiologic dem-
onstration of bacterial pathogens either from the site of infection itself (e.g., abscess,
intervertebral disc, or vertebral bone) or the blood.
Results. Of the 333 patients with microbiologically diagnosed HVO, 143 (41.9%)

underwent surgery and 190 (58.1%) did not undergo surgery. Compared with no
surgery group, surgery group was more likely to have neurologic deficit (22.4%
[32/143] vs 11.6% [22/190]; P = 0.008) and epidural involvement (66.9% [95/142]
vs 42.9% [79/188]; P <0.001). Of the 333 study patients, 28 died before completing
antimicrobial therapy for their infection (8 [5.6%] in the surgery group and 20
[10.5%] in no surgery group; P =0.11). Of remaining 305 patients, 27 (8.9%) expe-
rienced recurrence within 12-month post-treatment follow-up. Among no surgery
group, recurrence was more common in patients treated with <8 weeks of antibiotic
therapy than in those treated with >8 weeks of therapy (23.7% [14/59] vs 6.3% [7/
111]; P = 0.001). However, this association was not evident among surgery group
(9.1% [4/44] vs 2.2% [2/91]; P = 0.09). Multivariate analysis indicated that end
stage renal disease (OR, 6.28; 95% CI, 1.46–26.91), <8 weeks of antibiotic treatment
(OR, 4.85; 95% CI, 2.01–11.70), no surgical debridement (OR, 2.72; 95% CI, 1.02–
7.29), and MRSA (OR, 2.38; 95% CI, 1.01–5.65) were independently associated with
recurrence.
Conclusion. Prolonged antibiotic therapy of >8 weeks was beneficial in patients

who did not undergo surgical debridement, but this association was not evident in pa-
tients who underwent surgical debridement.
Disclosures. All authors: No reported disclosures.
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699. Long Term Outcome of Pyogenic Vertebral Osteomyelitis: A Cohort
Study of 260 Patients
Arjun Gupta, MBBS1; Todd Kowalski, MD2; Douglas Osmon, MD1; Mark Enzler,
MD1; James Steckelberg, MD1; Paul Huddleston, MD3; Ahmad Nassr, MD3;
Jayawant Mandrekar, PhD4; Elie F. Berbari, MD1; 1Division of Infectious Diseases,
Mayo Clinic, Rochester, MN; 2Division of Infectious Diseases, Gundersen Lutheran
Medical Center, La Crosse, WI; 3Department of Orthopedic Surgery, Mayo Clinic,
Rochester, MN; 4Division of Biomedical Statistics and Informatics, Mayo Clinic,
Rochester, MN

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. The long term outcome of patients with pyogenic vertebral osteomy-
elitis (PVO) has not been assessed.
Methods. We conducted a retrospective cohort study to describe the long term

outcome of PVO and to assess risk factors for treatment failure in patients evalu-
ated at our institution between 1994 and 2002. Patients were followed until July 1,
2013.
Results. Two hundred and sixty patients with PVO were included in this study.

Twenty seven percent (70) of patients developed their infection following an inva-
sive spinal procedure. Staphylococcus aureus accounted for 40% (103) of infec-
tions. Forty nine percent (128) of patients underwent spinal surgery as part of
their initial therapy. The median duration of parenteral antimicrobial therapy
was 42 days (IQR: 38-53). The estimated 2, 5 and 10 year cumulative probability
of treatment failure free survival was 72%, 69% and 69%. Seventy five percent of
patients that developed treatment failure did so within 4.7 months of diagnosis. Re-
sidual neurological defects and persistent back pain were seen in 16% and 32% of
patients respectively. In a multivariate analysis, longer duration of symptoms prior
to diagnosis and having an infection with S. aureus were associated with increased
risk of treatment failure.
Conclusion. Increasing duration of symptoms and infection with S. aureus were

associated with treatment failure in patients with PVO. Most treatment failures oc-
curred early after initiation of treatment. PVO is associated with a high 2 year failure
rate. Persistent neurological deficits and back pain are common after therapy.
Disclosures. All authors: No reported disclosures.

700. A cohort of pneumococcal bone and joint infections in adult patients
Rafael Mahieu1; Claire Rouzaud2; Tristan Ferry3; Valérie Zeller4; Ilker Uckay5;
Laurence Legout, MD6; Eric Senneville, MD, PhD7; Louis Bernard, MD, PhD8;
Aurelien Dinh, MD9; 1University Hospital of Angers, Angers, France; 2University
Hospital of Paris, Garches, France; 3Inserm U851, UCBL1, Hospices Civils de Lyon,
Lyon, France; 4Hôpital des Diagonnesses, Paris, France; 5University Hospital of
geneva, Geneve, Switzerland; 6Dron Hospital, Tourcoing, France; 7Infectious Diseases,
Dron Hospital, Tourcoing, France; 8Infectious Disease, University Hospital, Tours,
France; 9Infectious Disease, University Hospital, Garches, France

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Pneumococcal bone and joint infection is a rare disease. No recent
series are available since the vaccination coverage is encouraged. We present clinical
and biological characteristics and outcome of a cohort of 62 cases of pneumococcal
bone and joint infection.
Methods. We report a retrospective, multicenter study in France and Switzerland

in 7 reference centers for complex osteoarticular infections. Case was defined by sug-
gestive clinical and radiological signs and microbiological identification requiring at
least one isolate of Streptococcus pneumonia in deep sample (bone and joint and/or
blood culture). Informations were collected with a standard data questionnaire.
Results. We present 62 cases, mean age: 65.1 years old (29-93) and sex ratio of 0.5.
Twenty-seven patients (43.5%) presented risk factors: immunosuppressive therapy

(n = 12), diabetes mellitus (n = 11), alcoholism (n = 10), asplenia (n = 5). One vaccinated
patient had an infection with 6A serotype not included in the vaccine. Localizations
were peripheral joints (n = 51), vertebral osteomyelitis (n = 13) and both for 4 cases. Ortho-
paedic prosthesis was involved in 25 (40.3%) patients. Another concomitant localization
was diagnosed in 23 patients: pneumonia (n = 16), meningitis (n = 3), sinusitis (n = 2), oti-
tis (n = 2), endocarditis (n = 1). Fourty seven patients had acute symptoms (<1 month).
Upon diagnosis 45 patients (72.6%) were febrile, mean CRP level was 233.7 mg/L (6.4-
609). Blood cultures were positive in 38 cases. Antibiotic treatment included Amoxicilline
for 32 patients, rifampicin for 21 patients and anti pneumococcal fluoroquinolone for 13.
All prosthetic joint infections required surgery. Four (6.0%) treatment failures were diag-
nosed: 2 early deaths due to acute sepsis, 1 recurrence probably due to poor compliance and
1 chronic infection with a prosthetic joint infection. The outcome is excellent when sepsis is
controlled, but its prevention could be easily improved in most of cases by vaccination.
Conclusion. Pneumococcal bone and joint infections is a rare but severe infection

in adults. Clinical spectrum is wide and often acute with a previous or concomitant
deep airways infection.
Disclosures. All authors: No reported disclosures.

701. Acute Bacterial Arthritis: How Long Should You Wait for Culture
Results?
Percy Balderia, MD1; Robert Fischer, MD2; Sherry Pomerantz, PhD3; 1Medicine, Albert
Einstein Medical Center, Philadelphia, PA; 2Infectious Diseases, Albert Einstein
Medical Center, Philadelphia, PA; 3Albert Einstein Medical Center, Philadelphia, PA

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Synovial fluid cultures are important in the diagnosis and appro-
priate treatment of acute bacterial arthritis. However, there is limited data on time
to positivity, and hence, the optimal incubation period for joint aspirates is
unknown.
Methods. We reviewed the charts of 94 adults who had monoarthritis less than

two weeks prior to admission. Patients with disseminated gonococcal disease and
the results of repeat synovial fluid cultures from the same admission were excluded.
Subjects with at least one of the following were considered high-risk:≥ 80 years old,
rheumatoid arthritis, diabetes mellitus, malignancy, chemotherapy or immunosup-
pressant therapy, joint prosthesis in the affected joint, peripheral leukopenia, human
immunodeficiency virus infection, and a history of crystal-induced arthropathy. The
positivity rate and time to positivity of synovial fluid in combined agar plate and
broth culture were calculated.
Results. The overall positivity rate was 22.3% (21 of 94). None of the 21 low-risk

patients had a positive culture result. Twenty one of 73 (28.7%) high-risk subjects
showed growth, with a mean time to positivity of 36.7 ± 27.1 hours. While half of
these turned positive within a day of incubation, growth was detected up to 90
hours. The positivity rates did not differ significantly (P = 0.23) between those
who received antibiotics prior to arthrocentesis (8 of 26, 30.8%) and those who
did not (13 of 68, 19.1%). There was also no significant difference (P = 0.90) in
the rates between those who had crystals detected in the synovial fluid (6 of 26,
23.1%) and those who had none (14 of 64, 21.9%). Diabetic subjects were more likely
(P = 0.0001) to have a positive culture result than nondiabetic subjects (RR = 7.4).
Four of seven patients with an HIV infection grew bacteria from their synovial
fluid, three of which were MRSA.
Conclusion. In patients with acute monoarthritis, waiting for culture results until

the fourth day of incubation, and maybe even later, is reasonable. This is especially true
for high-risk patients. The presence of crystals in itself, even in the absence of bacterial
growth after 24 hours, should not trigger the discontinuation of antibiotic treatment.
Disclosures. All authors: No reported disclosures.

702. A Bone of Contention for Culture Selection
Sameer Avasarala, MD1; Anee Khan, MSIII2; Daniela Moreno, BS3; Marcus J. Zervos,
MD2,4; Katherine C. Reyes, MD5; 1Internal Medicine, Henry Ford Hospital, Detroit,
MI; 2Wayne State University School of Medicine, Detroit, MI; 3Henry Ford Health
System, Detroit, MI; 4Division of Infectious Diseases, Henry Ford Hospital, Detroit,
MI; 5Infectious Disease, Henry Ford Health System, Detroit, MI

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Osteomyelitis (OM) is a serious infection with high morbidity that
poses a significant clinical challenge. Diagnostic tests have varying sensitivity and spe-
cificity, and treatment is often prolonged with combination therapy. Many factors play
a role in the choice of antibiotic therapy, and how much bone culture results contribute
to management is an unsettled issue.
Methods. A retrospective review of bone biopsy microbiology results from June

2013 to January 2014 was done at an 802-bed academic medical center. Only patients
that had a bone culture performed for a clinical suspicion of OM based on radiographic
studies were included in this study. Demographic information, comorbidities, co-ex-
isting microbiology results, and antibiotic selection were collected for each patient
from their electronic medical record.
Results. 90 patients had bone biopsies performed for a clinical suspicion of OM.

Patients had a mean age of 60.6 years ranging from 22 – 91 years and were predom-
inantly male (63.3%, n = 57). 65.5% (n = 59) had positive bone biopsy culture results.
Superficial wound cultures were performed on 48% (n = 43) patients; 79% (n = 34) of
which were positive. A third of the patients (33%, n = 30) had both positive bone bi-
opsy and wound cultures, 16 (53%) of which grew identical organisms while 14 (47%)
showed mixed flora, but had at least one organism identical to the bone biopsy culture.
Antibiotic therapies were adjusted in 60% (n = 54) of patients based on bone biopsy
results.
Conclusion. The majority of our patients’ antibiotic coverage was altered following

bone biopsy culture results. Bone biopsy proved to be critical in the therapeutic man-
agement of osteomyelitis. Further study is needed to complete comparative analysis for
outcomes in patients whose treatment was affected by the bone biopsy vs patients in
which it was not.
Disclosures. M. J. Zervos, Pfizer: Grant Investigator, Research grant; Forrest:

Grant Investigator, Research grant

703. Osteoarticular Tuberculosis in an Inner City University Medical
Center: Epidemiology and Outcomes
Margaret Aldrich, MD1; Mukaddes Yasar, MD2; Lisa Dever, MD2; 1Medicine and
Pediatrics, Rutgers New Jersey Medical School, Newark, NJ; 2Division of Infectious
Diseases, Rutgers New Jersey Medical School, Newark, NJ

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Osteoarticular tuberculosis (TB) is an uncommon form of extra-pul-
monary TB and the diagnosis challenging. The goal of our study was to obtain a better
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understanding of the epidemiology and outcome of this infection in our inner-city pa-
tient population.
Methods. We retrospectively reviewed the records of patients treated for osteoar-

ticular TB at University Hospital in Newark, NJ from 2000-2012. Microbiology labo-
ratory records were used to identify patients with positive bone/joint cultures for
Mycobacterium tuberculosis (MTB). Specimen source, organisms isolated, MTB PCR
results, and susceptibilities were recorded. The following data was extracted from the
electronic medical record of case patients: demographics, comorbid conditions, history
of active or latent TB, site of infection, symptoms and duration, surgical procedures,
imaging studies, ESR, CRP, histopathology, anti-TB regimen, duration of therapy and
outcomes.
Results. There were 24 patients with musculoskeletal specimens positive for MTB

representing 4.2% of all positive MTB specimens. 20 infections were extra-spinal (83%)
with foot/ankle most frequent (21%); 8 were spinal. Osteomyelitis was present in 17; 9
had joint involvement; 10 abscess formation. Pain (92%), swelling (50%) and weight
loss (21%) were the most frequent presenting symptoms; fever occurred in only 8%.
Mean duration of symptoms was 5.9 mos; mean age 38 years. 71% of patients were
men. The majority of patients were immigrants (75%). Prior history of pulmonary
TB was present in 5 patients; 7 were diagnosed with pulmonary TB concomitantly;
8 had bacterial infection. Comorbid conditions included HIV, IVDU, and HCV.
Mean ESR was 55; CRP 55. Mean time to culture diagnosis was 45 days. 19 MTB iso-
lates were fully susceptible; 4 had 1-drug resistance; 2 had 3-drug resistance; 1 had mul-
tidrug resistance. All patients initially received 4 anti-TB drugs. 75% of patients
required surgery; 2 patients amputation. 9 patients were cured, 6 improved, 2 failed,
1 died, 6 were lost to follow up.
Conclusion. Osteoarticular TB in our patient population is uncommon and occurs

most frequently in immigrant men. The spine and foot/ankle are the most common
sites of infection. Diagnosis is often delayed and outcomes variable. A high index of
suspicion is needed to establish a timely diagnosis and provide appropriate therapy.
Disclosures. All authors: No reported disclosures.

704. Mycobacterium bovis vertebral osteomyelitis due to intravesical
Bacillus Calmette-Guérin (BCG): A rare complication of a common therapy
Calden Sharngoe1; Tasaduq Fazili, MD2; Waleed Javaid, MD3; Timothy Endy, MD,
MPH3; 1SUNY Upstate University Hospital, Syracuse, NY; 2Medicine, SUNY Upstate
Medical University, Syracuse, NY; 3SUNY Upstate Medical University, Syracuse, NY

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Intravesical Bacillus Calmette-Guérin (BCG) is a well known and ef-
fective therapy for bladder carcinoma. Complications from BCG are very uncommon.
Vertebral osteomyelitis secondary to BCG is exceedingly rare.
Methods. We report a case of vertebral osteomyelitis due to Mycobacterium bovis

following intravesical BCG therapy. We then present a review of all the reported cases
of BCG-induced vertebral osteomyelitis.
Results. The patient is a seventy-nine year old male with history of bladder

cancer for which he had transurethral resection done. This was followed by intra-
vesical therapy with BCG. A month after his last BCG treatment, he started devel-
oping low back pain. A computerized tomographic (CT) scan of the lower back
showed a lytic lesion at the level of the twelfth thoracic (T12) and first lumbar
(L1) vertebrae. Patient’s back pain progressively worsened and he subsequently de-
veloped right sided foot drop. A CT myelogram showed significant destruction of
the T12 and L1 vertebral bodies and severe spinal canal stenosis at the T12-L1
level. The patient underwent T8-L4 posterior arthrodesis and T12-L1 corpecto-
mies. Cultures from the spine grew Mycobacterium bovis, which as expected,
was resistant to pyrazinamide and sensitive to all other first line antimycobacterial
agents. Patient did well in the postoperative period and was discharged on triple
therapy with isoniazid, rifampin and ethambutol, which he is scheduled to receive
for a twelve month course.
A review of the English literature revealed a total of sixteen cases of vertebral

osteomyelitis due to M. bovis secondary to intravesical BCG therapy. All the
patients were male, with an age range from 64 to 94 years, with a mean of 75
years. The time from last BCG treatment to onset of symptoms ranged from
two weeks to eleven years, with a mean of 28 months. Most of the patients under-
went percutaneous or open drainage, along with antimicrobial therapy. The most
frequently used combination was isoniazid, rifampin and ethambutol, for twelve
months.
Conclusion. Vertebral osteomyelitis due to Mycobacterium bovis is a very rare

complication of intravesical BCG therapy. A combination of surgical debridement
and prolonged antibiotic therapy offer a favorable prognosis.
Disclosures. All authors: No reported disclosures.

705. Correlation of Radiologic Tests in the Diagnosis of Brucellosis with
Osteoarticular Involvement
Behice Kurtaran; Ozay Akyildiz; Aslihan Candevir Ulu; Ayse Seza Inal;
Suheyla Komur; Hasan Salih Zeki Aksu; Yesim Tasova; Infectious Diseases Cukurova
University, Adana, Turkey
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Correlation of Radiologic Tests in the Diagnosis of Brucellosis with Osteoarticular
Involvement

Background. The most common complication of brucellosis is musculoskeletal
system involvement. Bone and joint involvement in brucellosis may present as mainly
sacroiliitis and spondylitis. In this study, we aimed to evaluate the correlation of plain
X-rays, bone scintigraphy, and contrast-enhanced magnetic resonance imaging in the
diagnosis of osteoarticular involvement of brucellosis.
Methods. Patients older than 18 years old, who followed up, diagnosed with

brucellosis disease and decided to get treatment in Cukurova University, Faculty
of Medicine, Infectious Diseases and Clinical Microbiology clinic and outpatient
clinic between May 2009 and November 2010 were included in the patient
group.
Results. Average age of 86 patients with brucellosis diagnosis were 40.86 ± 18.4

and there were 38 (44,2%) males and 48 (55,8%) females in this group. Spondylitis
and sacroiliitis have been described in the same ratio, 22.1% (n = 19). Sacroiliitis
were unilateral in 13 and bilateral in six patients. Sacroiliac involvement was detect-
ed in 28.9% of men and 16.6% of women (p = 0,270). Eight patients (42.1%) had
both sacroiliitis and spondylitis. Pathological involvement was determined in
Tc99m bone scintigraphy in only three of 19 patients (15.8%) with sacroiliitis in
plain X-rays. One patient with normal bone scintigraphy had bilateral sacroiliitis
in MRI. Two patients with normal bone scintigraphy had bilateral spondylitis in
MRI. Seven patients had findings of spondylodisciitis in both bone scintigraphy
and MRI.
Conclusion. Our findings suggest that there may be inconsistency between plain

X-ray, bone scintigraphy and MRI. Sensitivity of bone scintigraphy is low at brucellar
sacroiliitis and false negative results were seen when compared to MRI in spondiliitis
cases. As a result, spondylitis can be accidentally underdiagnosed by the bone scintig-
raphy, which is used for screening osteoarticular involvement.
Disclosures. All authors: No reported disclosures.

706. Minocycline-Induced Cutaneous Hyperpigmentation in an
Orthopedic Patient Population
Yuri Hanada1; Elie F. Berbari, MD2; James Steckelberg, MD2; 1Mayo Clinic, Rochester,
MN; 2Division of Infectious Diseases, Mayo Clinic, Rochester, MN

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Patients on chronic minocycline suppression for orthopedic infec-
tions at a single institution were studied for development of minocycline-induced cu-
taneous hyperpigmentation and analysis of risk factors.
Methods. This is a retrospective cohort study of Mayo Clinic patients with

hardware or non-hardware associated chronic orthopedic infections treated with long
term minocycline suppression between 2002 and 2011. Long term minocycline suppres-
sion was defined as daily minocycline use for≥ 3 months. Electronic medical records
were reviewed for details pertaining to the relevant orthopedic infection, minocycline
treatment course, development of hyperpigmentation if applicable, and dermatologic
and clinical considerations. Cox proportional hazards model was used to evaluate spe-
cific dermatologic and clinical factors, including co-morbidities and concurrent
medications.
Results. Of 291 patients, 53.6% developed hyperpigmentation, 87.8% of which was

type II, which appeared most commonly in the lower extremities (74.5%), upper ex-
tremities (43.8%), and face (38.0%). Mean duration of suppression prior to hyperpig-
mentation was 549.08 days with a mean cumulative dosage of 107.26 g.
Notable risk factors for development of hyperpigmentation included a previous

smoking history vs a history of never-smoking (RR 1.4, p = 0.039) or actively smoking
(RR 2.5, p = 0.0027) at the time of minocycline initiation. Patients with knee prostheses
were also at increased risk compared to those without a knee prosthesis (RR2.1,
p < 0.0001). A daily dose of 300 mg was associated with higher risk as compared to
dosages of 200 (RR 30.8, p = 0.0281) or 100 mg (RR 120.0, p =0.0079).
Use of calcium channel (RR 1.48, p = 0.037) or beta blockers (RR 1.38, p = 0.0448)

was associated with increased risk. Patients with vitamin D deficiency (RR 6.82,
p = 0.0039), hematologic malignancies (RR2.67, p = 0.0410), or benign prostatic hyper-
trophy (RR2.31, p = 0.0046) were also at increased risk.
Conclusion. Minocycline-induced cutaneous hyperpigmentation is common with

long term use in orthopedic infection patients. Higher daily doses of minocycline were
strongly associated with increased risk of hyperpigmentation.
Disclosures. All authors: No reported disclosures.

707. Rapid Identification of Pathogens Causing Septic Arthritis using
FilmArray1

Susan K. Sanderson, DNP1; Krow Ampofo, MD1; Jarrett Killpack, BSc1;
Caroline Heyrend, PharmD1; Pricilla Cowan1; Chris Stockmann, MSc1; Judy Daly,
PhD2; Anne J. Blaschke, MD, PhD1; 1Department of Pediatrics, Division of Pediatric
Infectious Diseases, University of Utah School of Medicine, Salt Lake City, UT;
2Microbiology, Primary Children’s Medical Center, Salt Lake City, UT

Session: 100. Approach to Clinical Infections
Friday, October 10, 2014: 12:30 PM

Background. Septic arthritis (SA) is a common and serious infection in children
and can cause significant orthopedic morbidity. Bacteria are most often implicated, but
routine cultures are frequently negative, because of prior antibiotics or delayed evalu-
ation of joint fluid (JF). As such, children are treated with broad-spectrum antibiotics.
A rapid molecular test that can identify the common bacteria causing joint infection
could improve patient care.
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Methods. The FilmArray1 (FA) Blood Culture ID (BCID) System (BioFire Diag-
nostics, Inc., Salt Lake City, UT) performs nucleic acid purification and multiplex PCR
to identify 22 bacterial pathogens in approx. 1 hour. The BCID system is approved only
for use with positive blood cultures. Testing was performed on archived JF samples
collected from children <18 years old with clinical signs and symptoms of SA at Pri-
mary Children’s Hospital (UT) fromOctober 2012 to April 2014. FA identification was
compared to conventional culture.
Results. JF from 28 children with SA were evaluated. A bacteria was identi-

fied by culture (blood and/or JF) in 14 (50%) children, (JF-11 (39%), Blood-8
(29%)). By FA testing, a bacteria was identified in 14 (50%) JF. Of the 14 cul-
ture-identified pathogens, 13 (93%) were contained on the FA BCID panel, of
which 11 (85%) were identified by FA testing of JF. 8 children had S. aureus
identified by culture and 6 were identified by PCR of JF. Those not identified
by the FA were identified by blood culture only. In addition, FA identified 3 ad-
ditional pathogens in culture-negative JF; Haemophilus influenzae type a- 2 and
H. influenzae type b- 1 (Table).

Pathogen Blood/JF Culture JF by FA testing

S. aureus 8 (7MSSA/1 MRSA) 6 (5 MSSA/1 MRSA)
Salmonella spp 1 1
H. influenzae 0 3 (type a-2, type b-1)
S. pyogenes 2 2
S. pneumoniae 1 1
E. faecalis 1 1
S. moliniformis* 1 0
No Pathogen Identified 14 14

*Not included in FA BCIP panel

Conclusion. The FA BCID System is a novel tool for the rapid identification
of bacterial pathogens. Our study demonstrates the potential utility of this sys-
tem for the direct identification of pathogens from JF specimens. Rapid identi-
fication of pathogens from JF, including samples that are ultimately culture-
negative, has the potential to improve the medical management of patients
with septic arthritis.
Disclosures. A. J. Blaschke, BioFire Diagnostics LLC: Collaborator and Scientific

Advisor, Co-Investigator on NIH grant, BioFire Principal Investigator, Consulting fee
and Licensing agreement or royalty

708. Risk Factors for Infections after Open Fractures - Opportunities for
Improving Prophylactic Antimicrobial Therapy
Kamla Sanasi- Bhola, MD1; Sharon Weissman, MD1; Joseph Horvath, MD2;
Rebecca Berdel, MD1; Stephan Albrecht, BS1; Melanie Whitmire, MA1; David Parker,
PhD3; Helmut Albrecht, MD4; 1University of South Carolina, Columbia, SC;
2Infectious Disease, University of South Carolina, Columbia, SC; 3West Virginia
University, Morgantown, WV; 4Internal Medicine, University of South Carolina
School of Medicine, Columbia, SC
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Friday, October 10, 2014: 12:30 PM

Background. Open fractures (OF) are frequently associated with infections. This
result in prolonged hospital stays, repeated surgeries and chronic disabilities. The os-
teomyelitis, related to open fractures with hardware in place, are frequently caused by
organisms resistant to the recommended antibiotic prophylaxis.
Methods. A retrospective medical record review of hospitalized-patients, ≥18

years diagnosed with open fracture from December 2011-July 2012 at Palmetto Health
Richland, a Level 1 Trauma Center in Columbia, SC. The aim is to compare open frac-
tures by infection status (infected, not infected) and determine factors associated with
increasing and mitigating infection, particularly to determine the efficacy of our cur-
rent antibiotic prophylaxis guidelines.
Results. 80 patients with OF were included. The average age at injury was 38.5

years. The majority were male (75%) and nonwhite (56%). Motor vehicular collision
was the most frequent cause of injury (41%). 14 patients developed osteomyelitis.
Compared to those who did not develop infection, individuals who developed an in-
fection were more likely to have a tibia/fibula fracture (57% vs 22% p = .03), grade IIIb
fracture (19% vs 7% p <.001), visible wound contamination (64% vs 23%, p = .002) and
previous hardware (21% vs 5%, p = .03). Compared to those who did not develop in-
fection, those with infection were taken to the operating room sooner (mean 8 hours vs
26 hours, p =.03) and had placement of hardware sooner (mean 8 hours vs 26 hours,
p = .02). There was no difference in the duration of prophylactic antibiotics. Compared
with other prophylactic antibiotic combinations, individuals who developed an infec-
tion were more likely to receive peri-operative gentamicin (64% vs 26%, p =.006) along
with cefazolin (100% vs 77%, p =.04). The average time to developing an infection
was 54 days. Gram negative (GN) rods were the most common organism isolated. In-
dividuals with infections required an average of 4 additional surgical procedures (range
2-10).
Conclusion. Grade III B open fractures of the lower extremity with visible contam-

ination were more likely to develop osteomyelitis after initial surgery. Findings suggest

that more effective GN antimicrobial coverage should be included in the initial peri-
operative period for high risk patients.
Disclosures. All authors: No reported disclosures.

709. Clinical Epidemiology of Obligate Anaerobic Infections in Military
Trauma Patients from Iraq and Afghanistan
Brian White, DO1; Amy Weintrob, MD2; Katrin Mende, PhD3; Miriam Beckius,
MPH4; Wendy Zera, BS5; Dan Lu, MS3; William P. Bradley, MS3; David Tribble, MD,
DrPH3; Clinton K. Murray, MD6; Elizabeth Rini, MD7; 1Infectious Disease Service, San
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Research Program, Washington DC, DC; 3Infectious Disease Clinical Research
Program, Uniformed Services University, Bethesda, MD; 4San Antonio Military
Medical Center, JBSA Fort Sam Houston, TX; 5Infectious Disease Clinical Research
Program, Fort Sam Houston, TX; 6Brooke Army Medical Center, Ft. Sam Houston,
TX; 7Landstuhl Regional Medical Center, APO, AE
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Background. Combat-related injured patients have historically been noted to have
decreasing rates of obligate anaerobic wound infections after the first week following
injury, reaching nadir after day 20. This study defines the epidemiology, and outcomes
of infection with obligate anaerobes among US military patients injured in Iraq and
Afghanistan.
Methods. Utilizing the Trauma Infectious Disease Outcome Study (TIDOS) pop-

ulation between June 2009 and May 2013, all patients with obligate anaerobic bacteria
were compiled. Clinical information (demographics, injury data, outcomes) associated
with obligate anaerobes was evaluated.
Results. 69 patients with 84 unique isolates were evaluated. 51 (74%) injuries were

due to explosive device blasts, 8 (12%) to gunshot wounds (GSW) and 87% of patients
were initially hospitalized in Afghanistan, 96% required hospitalization in the ICU.
The median time from injury to positive culture was13 days (IQR 7,27).The majority
of the isolates (74%) were from wounds and primarily Bacteroides spp. (table). 18
(26%) patients had multiple different species of obligate anaerobes recovered. 8 infect-
ed patients had the same organism isolated on repeat culture (>7 days apart) despite
active antimicrobial being provided. Five (7.2%) patients died during initial hospital-
ization, but there was no attributable mortality related to infections with obligate
anaerobes.

Total Intra-abdominal Upper Ext Pelvic Lower Ext Other*

# of isolates

(# of

patients )

84 (61) 12 (7) 6 (5) 16 (13) 37 (31) 13 (11)

ISS**

median

(min-

max)

21 (4-66) 24 (12-50) 22 (17-33) 27 (12-38) 18 (4-66) 21 (4-43)

Days injury

to

culture

13 (1-401) 12 (3-47) 8 (5-50) 11 (5-95) 15 (3-401) 7 (1-238)

B. fragilis 15 (16) 1 (1) 0 4 (4) 9 (9) 1

B. non-

fragilis

16 (16) 4 (4) 0 7 (7) 5 (5) 0

F. magna 9 (14) 0 0 2 (2) 7 (7) 2 (2)

Clostridium

spp.

16 (14) 1 (1) 6 (5) 1 (1) 6 (5) 2 (1)

P. acnes 9 (9) 0 0 0 4 (4) 5 (5)

Other 19 (15) 6 (4) 0 2 (2) 6 (6) 4 (3)

*Blood, Respiratory, Head wound, CSF

**ISS-Injury Severity Score

Conclusion. Obligate anaerobes can be isolated from war wounds more than 2
weeks after injury, which is later than previously noted. The majority of war wounds
with anaerobic infection were caused by Bacteroides spp.
Disclosures. All authors: No reported disclosures.

710. Retrospective Observational Study of Etiology of Bloodstream
Infections Requiring Hospitalization in Adult Sickle Cell Disease
Andrew Stevenson Joel Chandranesan, MD1; Amarendra Neppalli, MD2; Nebu Koshy,
MD3; Jay Marion, MD2; Madhuchhanda Choudhary, MD3; 1Internal Medicine,
Louisiana State University Health Sciences Center - Shreveport, Shreveport, LA;
2Hemato-Oncology, Louisiana State University Health Sciences Center - Shreveport,
shreveport, LA; 3Infectious Diseases, Louisiana State University Health Sciences
Center - Shreveport, Shreveport, LA
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Background. Bacterial infections in sickle cell disease (SCD) children are predom-
inantly due to encapsulated organism. There is paucity of information on the frequen-
cy of bloodstream infections (BSI) with these organisms in adults with SCD. We
hypothesized that majority of BSI in adult SCD is associated with long term central
venous access and Staphylococcal species is the major pathogen.
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Methods. Blood cultures with isolation of any organism from January 1, 2007 to
December 31, 2011 were cross matched with individuals 18 years and older, followed at
Louisiana Health Sciences Center, Shreveport Sickle cell clinic. Retrospective chart re-
view of hospitalization episode associated with each positive blood culture was tabu-
lated and analyzed.
Results. 149 episodes of care with BSI in 58 unique subjects followed at sickle cell

clinic were identified between 2007- 2011. All were Afro-American; 34(58.6%) female
and 24(41.3%) male. 41(70%) had SS, 8(13.7%) with Sickle beta-thalassemia and SC
disease each and 1(1.7%) had sickle cell trait. 282 blood samples had isolation of one or
more organisms (109 mono-microbial) and 197 unique organisms were identified. Co-
agulase negative Staphylococci (97) was the most common organism followed by
Staphylococcus aureus (24), Corynebacterium species (15) and Candida (11). Three
Non-tubercular Mycobacteria and one Salmonella Group B was isolated and there
were no samples with isolation of Pneumococcus or Hemophilus. 104 of 143
(72.7%) episodes of hospitalization associated with positive blood culture occurred
in subjects with indwelling long term central venous access leading to access catheter
removal in 40 (38.4%), antibiotic salvage attempt in 14(13.5%). 38(36.5%) were
deemed contaminants by treating physician and 11 (10.5%) positive culture results
were attributed to non-catheter source of infection or unascertainable at time of
discharge.
Conclusion. In adults with SCD, hospitalizations associated with positive blood

cultures are predominantly due to Staphylococcal species. 51.9% of hospitalization ep-
isodes in individuals with long term catheter access and positive blood culture were
attributed to catheter as source of infection.
Disclosures. All authors: No reported disclosures.

711. Clinical epidemiology of patients with blood stream infection in a
nationwide institution of Rheumatology in Japan
Masanori Hanaoka, MD, PhD1; Yuji Hirai, MD, PhD2,3; Sayaka Asahata, MD3;
Yusuke Ainoda, MD, PhD4; Takahiro Fujita, MD4; Kyoichi Totsuka, MD, PhD5;
1Rheumatology, Tokyo Women’s Medical University, Shinjuku, Tokyo, Japan;
2Hematology, TokyoWomen’s Medical University, Tokyo, Japan; 3Infectious Diseases,
Tokyo Women’s Medical University, Tokyo, Japan; 4Infectious Diseases, Tokyo
Women’s Medical University, Shinjuku, Tokyo, Japan; 5Internal Medicine, Kita-tama
Hospital, Chofu, Tokyo, Japan
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Background. Patients suffered from autoimmune diseases, who take combined
immunosuppressive agents, were faced with multiple immune deficiency and organ
impairments due to autoimmune diseases. However clinical epidemiology of blood
stream infection is still unknown among them.
Methods. This study design was a retrospective chart review. Tokyo Women’s

Medical University (TWMU) Institute of Rheumatology (IOR) is one of the largest
institute with rheumatoid arthritis (RA) in Japan, and more than 6,000 patients per
year admitted to our institute. All episodes of positive blood culture in adult patients
who visit or admit to IOR, 18 years of age or older, were evaluated from April 2010 to
January 2014. Information on the patient’s age, sex, underlying disease (RA or non-
RA), immunosuppressive agents used, dose of steroid, persistent bacteremia, clinical
outcomes and newly ascertained underlying diseases were collected. One set of positive
blood culture yielding Coagulase-Negative Staphylococci, Bacillus sp. were defined as
contamination. Persistent bacteremia was defined as at least two positive blood cultures
for same organism obtained on different calendar days. Data were compared using
Wilcoxon’s rank test or Fisher’s exact test in appropriate. The p value < 0.05 was con-
sidered statistical significant. Statistical analyses were performed JMP ver.11 for Mac
OS X.
Results. During study period, 1064 sets of blood culture were performed. 78

(7.3%) sets of blood culture from 47 patients (RA group; n = 19, non-RA group;
n = 28) were enrolled. The most frequently yield organism was E.coli (38%) in
Gram-negative rods (GNR), S.aureus (38%) in Gram-positive cocci (GPC). The
mean age was 65 (26-85) years old. In uniivariate analysis, no significant differences
were found in mortality rate in 30 days, use of immunosuppressive agents, prophy-
lactic oral TMP-SMX. However patients with persistent bacteremia was tend to be
higher in non-RA group (15.8% in RA group and 43.5% in non-RA group,
p = 0.09).
Conclusion. To our knowledge, this is the first English report of clinical epidemi-

ology of blood culture among patients with autoimmune diseases including RA. Our
results suggests that Non-RA patients may develop complication (i.e., abscess) due to
persistent bacteremia. Further investigation with sufficient number of cases is needed.
Disclosures. All authors: No reported disclosures.

712. Gram-negative associated Ventricular Assist Device infections
Ami Patel, MD; Eliahu Bishburg, MD; Sandhya Nagarakanti, MD; Monica Shah,
PharmD; Melinda Brown, MD; David Baran, MD; Margarita Camacho, MD; Family
Treatment Center, Newark Beth Israel Medical Center, Newark, NJ
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Background. Ventricular assist devices (VADs) are increasingly utilized for pa-
tients with end-stage heart failure. Infections are among the most common associated
complications. Gram -negative (GN) organisms have been increasingly implicated. We

sought to classify GN VAD infections, analyze risk factors and correlate outcomes with
these infections.
Methods. We retrospectively reviewed our experience in a tertiary center from

2005-2013. Infections were classified as VAD specific (VAD-S), VAD related (VAD-
R) and non-VAD (N-VAD) related. Demographics, co-morbidities, cultures and out-
comes were analyzed with Fisher’s exact test and other methods.
Results. 436 VAD devices were placed during the study period, 77 (18%) GN in-

fections were identified: VAD-S and VAD-R 37(48%), N-VAD 40(52%). Mean age 69.5
years (20-75), 50 (64.9%) males, DM in 34 (44%). In addition to VAD, 44 (57%) had
intra- aortic balloon pump (IABP), 55 (71%) permanent pacemaker (PPM). Medias-
tinal exploration (ME) done in 35 (45%), 21 (60%) had ME once. Pseudomonas aer-
uginosa (PA) in 34 (44%), Klebsiella pneumoniae (KP) 32(41%) and Escherichia coli
(EC) 19 (25%). Orthotopic heart transplant (OHT) done in 22 (28%). Overall 37
(48%) pts expired.
In VAD-S and VAD-R, 13 (35%) had driveline infections (DRI) of which 15 (40%)

were PA, 10 (27%) had bacteremia (BC) of which 7 (29%) had PA and 14 (38%) had
DRI and BC of which 4 (11%) had PA. ME done in 19 (51%). OHT done in 10
(27%). Eighteen (49%) expired. Age was not significantly associated with risk of in-
fection. IABP pts had lower BC rates (p= <0.01) and >1 ME was associated with
higher wound infections ( p = 0.018). Pts without BC received more OHT
(p = 0.007).
In N-VAD, 36 (90%) had pneumonia, 38(95%) UTI and 5 (12%) C.difficile colitis.

Pneumonia was caused by KP and PA in 7 (13%), UTI was caused by EC in 10
(26%). OHT done in 12(30%). Nineteen (47%) expired. Respiratory infections
were more prevalent in younger (<50 years) ( p= 0.04), non DM (p = 0.03) and
those with ME ( p= 0.069). DM and females had more UTI ( p =< 0.01and
p = 0.004).The rate of discharge from the hospital was higher in OHT (p = <0.01).
Conclusion. GN VAD infection is associated with a significant mortality including

in pts with N-VAD. ME increased risk of infection. OHT pts had a higher rate of dis-
charge from hospital.
Disclosures. All authors: No reported disclosures.

713. Short vs Long Courses of Antibiotic Treatment in Adults with
Uncomplicated Gram-negative Bacteremia in a Tertiary Inistituition
Yvonne Peijun Zhou, BSc (Pharm)(Hons)1; Sarah Tang, BSc (Pharm)(Hons)1;
Yixin Liew, BSc (Pharm), MSc (ID)2; Jin Cheng Lim, MPharm (Hons)1; Andrea Kwa,
PharmD3; Winnie Lee, BPharm (Hons), MSc (Epi)1; 1Pharmacy, Singapore General
Hospital, Singapore; 2Singapore General Hospital, Singapore; 3Department of
Pharmacy, Singapore General Hospital, Singapore
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Background. Widespread use of antimicrobials has been associated with emer-
gence of multi-drug resistant gram-negative bacteria and superinfections such as Clos-
tridium difficile. Shortening of antimicrobial treatment duration is an approach
adopted by most antimicrobial stewardship programs to reduce antimicrobial use. Al-
though emerging evidence has advocated the use of short-course treatment in a variety
of infections, the evidence in bloodstream infections remains poor. Therefore, this
study aims to describe and compare the clinical outcomes of short-course (SC) and
long-course (LC) antibiotic therapy.
Methods. A retrospective exploratory cohort study was conducted between April

2011 to December 2012 in adults (≥21 years-old) with uncomplicated bacteremia
caused by E. coli, Klebsiella spp. and Proteus spp. The exclusion criteria were as follows:
1) immunocompromised patients; 2) presence of gram-negative bacteria found resis-
tant to initial empiric antibiotics; 3) presence of deep-seated bacterial infections; 4)
presence of concurrent infections and 5) <48 hours of antibiotic use. The study sub-
jects were categorized into 2 groups based on the duration of antibiotic prescribed:
short-course (≤10 days) and long-course (>10 days). The clinical outcomes (i.e., mor-
tality, clinical failure, microbiological failure and bacteremia relapse), presence of C.
difficile associated diarrhea and emergence of resistant isolates in subsequent infections
were evaluated.
Results. A total of 337 patients with 344 independent episodes of gram-negative

bacteremia were evaluated; 36 and 308 episodes were from SC and LC group
respectively. LC antibiotics appeared not to have conferred clinical advantages
whereas SC antibiotics did not compromise the overall treatment if source control
was sufficiently achieved. Two cases of mortality and 2 cases of bacteremia relapse
were observed in LC group vs 1 mortality case in SC. Emergence of resistant isolates,
including Carbapenemase-resistant enterobacteriaceae, and C. difficile associated di-
arrhoea were present in 7 and 3 patients respectively in the LC group but none in the
SC group.
Conclusion. SC antibiotics appeared not to have compromised treatment efficacy

and may be considered in patients with adequate source control and evident clinical
improvement.
Disclosures. All authors: No reported disclosures.

714. Gram Negative Bacteremia: Are Shorter Courses of Antimicrobial
Therapy Feasible?
Siddharth Swamy,, PharmD1; Roopali Sharma, BS, PharmD, BCPS, AAHIVP2;
1Pharmacy, SUNY Downstate Medical Center, Brooklyn, NY; 2SUNY Downstate
Medical Center, Brooklyn, NY; Pharmacy Practice, Arnold and Marie Schwartz
College of Pharmacy, Long Island University, Brooklyn, NY
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Session: 102. Bacteremia: Gram-negative Bacteremia
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Background. The optimal duration of bloodstream infections due to gram nega-
tive bacteremia has been poorly defined. The objective of this study was to determine if
short courses of antimicrobial therapy were non-inferior to intermediate and long
courses of antimicrobial therapy for gram negative bacteremia.
Methods. A retrospective, single-center, chart-review was performed on patients

with a documented gram negative bacteremia from August 2006 to November 2013.
Patients meeting eligibility criteria were placed in the short-course, intermediate-
course, and long-course treatment groups if their duration of antimicrobial therapy
was less than or equal to 7 days, between 8 to 14 days, or greater than 14 days, respec-
tively. Data collected included age, gender, source of bacteremia, infecting organism,
duration of therapy, and time to defervesence. The primary outcome was the achieve-
ment of a clinical response at the end of therapy. Secondary outcomes included
achievement of microbiological cure at the end of therapy, and association of clinical
response in each group with the causative organism, source of bacteremia, and time to
defervesence.
Results. Of 368 cases of gram-negative bacteremia, 178 cases met eligibility cri-

teria. Median age was 64 years with 67% females. Median SAPS II (Simplified Acute
Physiology Score) was 33 points. The most common infecting pathogen was Escher-
ichia coli (46%), followed by Klebsiella pneumoniae (22%). The most common
source of bacteremia was the urinary tract (53%), followed by indwelling catheters
(14%). Clinical response rates at the end of therapy were 78.6%, 89.0%, and 80.6%
for the short-course, intermediate-course, and long-course treatment groups, re-
spectively (P = 0.202). Microbiological cure rates at the end of therapy were
83.3%, 89.0%, and 91.7% for the short-course, intermediate-course, and long-
course treatment groups, respectively (P = 0.690). Logistic regression analysis did
not reveal any association of clinical response in each group with infecting organ-
ism (P = 0.350), source of bacteremia (P = 0.502), or time to defervesence
(P = 0.561).
Conclusion. Short-course therapy for gram-negative bacteremia appears to

achieve similar clinical response rates and microbiological cure rates compared with
intermediate- and long-course therapy.
Disclosures. All authors: No reported disclosures.

715. Impact of Fluoroquinolone Resistance on Community-Onset Gram-
Negative Bloodstream Infections
Matthew Brigmon, MD1; Sarah Cain, BS2; P. Brandon Bookstaver, PharmD, BCPS,
(AQ-ID), AAHIVE3; Joseph Kohn, PharmD, BCPS4; Helmut Albrecht, MD5;
Majdi Al-Hasan, MD5; 1Medicine, Palmetto Health/University of South Carolina
School of Medicine, Columbia, SC; 2University of South Carolina School of Medicine,
Columbia, SC; 3University of South Carolina College of Pharmacy, Columbia, SC;
4Palmetto Health Richland Hospital, Columbia, SC; 5Internal Medicine, University of
South Carolina School of Medicine, Columbia, SC
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Background. There has been a disconcerting increase in fluoroquinolone resistance
(FQ-R) rates among gram-negative bloodstream isolates. FQ-R isolates are often resistant
to other antimicrobial agents, limiting options for intravenous to oral switch. This retro-
spective cohort study examines the hypothesis that FQ-R is associated with longer hos-
pitalization in patients with gram-negative bloodstream infections (BSI).
Methods. Hospitalized adults with first episodes of community-onset gram-neg-

ative BSI from January 1, 2010 to December 31, 2012 at Palmetto Health Richland and
Baptist Hospitals in Columbia, South Carolina were identified. Multivariate linear re-
gression was used to examine risk factors for prolonged duration of hospitalization
among survivors.
Results. Among 474 unique patients, 384 (81%) and 90 (19%) had BSI due to flu-

oroquinolone-susceptible (FQ-S) and FQ-R gram-negative bacilli, respectively. Over-
all, median age was 66 (interquartile range 52-79) years and 189 (40%) were men.
Compared to patients with BSI due to FQ-S bloodstream isolates, those with FQ-R iso-
lates were more likely to be men (53% vs 37% P = 0.004), have a Pitt bacteremia score
≥4 (31% vs 21% P = 0.03), and receive inappropriate empirical antimicrobial therapy
(26% vs 3% P < 0.001). In univariate analysis, mean duration of hospitalization was
longer in patients with FQ-R as compared to FQ-S isolates (11.6 vs 9.3 days, parameter
estimate 2.28, 95% confidence intervals [CI] 0.21, 4.35; P = 0.03). However, after ad-
justments in multivariate model, FQ-R was not independently associated with pro-
longed hospital stay (table).

Risk factors for prolonged hospitalization in bloodstream infection

Variable Parameter estimate 95% CI P-value

Male gender 0.45 -1.13, 2.03 0.58
Non-urinary source 2.42 0.87, 3.98 0.002
Pitt score (per point) 1.52 1.11, 1.93 <0.001
FQ-R 0.50 -1.59, 2.60 0.64
Inappropriate therapy 3.62 0.40, 6.83 0.03

Conclusion. FQ-R appears to be a marker for high acute severity of illness and in-
appropriate empirical antimicrobial therapy, both of which are associated with

prolonged hospital stay following BSI. Rapid identification of FQ-R bloodstream iso-
lates could improve empirical antimicrobial therapy and patient outcomes.
Disclosures. P. B. Bookstaver, Durata Therapeutics: Scientific Advisor, Salary;

Cubist Pharmaceuticals: Grant Investigator, Research grant
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Background. Bacteroides resistant to β-lactam/β-lactamase inhibitors (βL/βLI)
and carbapenems are being increasingly recognized but the prevalence and risk factors
are unknown. The purpose of this study is to determine the prevalence of Bacteroides
resistant to βL/βLIs and carbapenems and identify potential risk factors for the devel-
opment of resistance to these agents.
Methods. We conducted a single center case-control study of patients with Bacter-

oides bacteremia from January 1, 2010 to August 31, 2013 at a 1,000-bed tertiary med-
ical center. Cases were defined as patients with Bacteroides bacteremia resistant to
carbapenems and/or βL-βLIs. Cases were matched 1:3 to bacteremic patients with sus-
ceptible isolates by year of positive blood culture. We determined the prevalence of
Bacteroides in the blood resistant or intermediate to βL/βLI and/or carbapenems,
risk factors for resistance, and patient outcomes. Cases and controls were compared
using Chi square and Wilcoxan rank sum tests. Logistic regression was performed
to assess independent predicators of resistance.
Results. 159 unique patients with Bacteroides bacteremia were identified. 26 (16%)

patients had Bacteroides isolates resistant or intermediate to βL/βLI and/or carbape-
nems. Amoxicillin/clavulanate was the most common agent to which isolates were re-
sistant or intermediate (11.5%), followed by ertapenem (7.0%) and piperacillin-
tazobactam (6.8%). 101 patients were included in the case-control analysis. Duration
of therapy with a βL/βLI prior to infection was an independent predictor of resistance
(OR 1.25; 95% CI 1.08-2.31). More patients with resistant Bacteroides died prior to dis-
charge (37.5% vs 4.0%; p = <0.001) than patients with susceptible organisms.
Conclusion. We found higher resistance rates among Bacteroides than what has

been reported previously. Duration of exposure to βL/βLI was the only independent
risk factor for resistance, supporting judicious use of these agents. There was higher
mortality with resistant Bacteroides, which is likely confounded by a sicker cohort
with a higher percentage in the intensive care unit and longer hospital stay prior to
first positive culture.
Disclosures. All authors: No reported disclosures.

717. Clinical characteristics and outcome of metallo-β-lactamase-
producing Enterobacter cloacae bacteremia at a tertiary care cancer center
in Japan
Shugo Sasaki, MD; Infectious Diseases, Tokyo Metropolitan Cancer and Infectious
Diseases Center Komagome Hospital, Tokyo, Japan
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Background. Recent reports suggest that metallo-β-lactamase (MBL)-producing
Enterobacter cloacae increases as a pathogen of healthcare-associated infections in
Japan. Bacteremia caused by MBL-producing E. cloacae is a major concern due to
the resistance to most β-lactams including carbapenems. However, little is known
about MBL-producing E. cloacae bacteremia in patients with cancer. The aim of this
study is to examine the clinical characteristics, outcome, and risk factors of MBL-pro-
ducing E. cloacae bacteremia.
Methods. A retrospective cohort study in patients with E. cloacae bacteremia was

conducted at an 800-bed tertiary-care cancer center in Japan, from April 2011 through
March 2014. Isolates demonstrating intermediate or resistant to third generation ceph-
alosporins or carbapenems were screened and confirmed. We reviewed demographics,
comorbidities, and other clinical characteristics. Mortality and risk factors of MBL-
producing E. cloacae bacteremia were also assessed.
Results. During the study period, 44 cases were diagnosed with E. cloacae bac-

teremia. The incidence of healthcare-facility onset E. cloacae bacteremia was 0.57
per 10,000 patient-days. MBL-producing E. cloacae were detected in 11 cases (25%).
After screening of MBL-producing strains, PCR analyses were carried out for 5 of
11 isolates, all of which were IMP-1 type beta-lactamase. Among bacteremic pa-
tients with MBL-producing E. cloacae, inappropriate empirical antimicrobial ther-
apies were likely to be selected compared to those with MBL-non-producing E.
cloacae (90.9% vs 54.5%, P = 0.067). However, 30-day all-cause mortality between
two groups was not different (9.1% vs 12.1%, P = 1.0). Factors associated with the
development of MBL-producing E. cloacae bacteremia were prior antimicrobial use
(adjusted odds ratio [aOR], 9.25; 95% confidence interval [CI], 1.27-67.4;
P = 0.028) and no history of recent surgery (aOR, 13.8; 95% CI, 1.16-164;
P = 0.033).
Conclusion. The frequency of MBL-producing E. cloacae bacteremia was high

among E. cloacae bacteremia. Prior antimicrobial use and no history of recent surgery
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were associated with MBL-producing E. cloacae bacteremia. Mortality was not differ-
ent regardless of antimicrobial therapies and type of resistance.
Disclosures. All authors: No reported disclosures.
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PharmD3; Marin Kollef, MD4; 1Pulmonary and Critical Care Medicine, Washington
Hospital Center, Washington, DC; 2University of Massachusetts and Evimed Research
Group, LLC, Goshen, MA; 3Pharmacy, Barnes-Jewish Hospital, St. Louis, MO;
4Pulmonary and Critical Care Medicine, Washington University School of Medicine,
St. Louis, MO
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Background. Inappropriate empiric antibiotic therapy (IEA) increases mortality
in severe infections. Carbapenem resistance among Acinetobacter spp. challenges a cli-
nician’s ability to choose appropriate coverage. We hypothesized that among septic
ICU patients with Acinetobacter spp. bacteremia (Ac-BSI), patients with carbape-
nem-resistant Acinetobacter spp. (CRAc) are at high risk for IEA, and that IEA is a
predictor of hospital death.
Methods. We conducted a single-center retrospective cohort study, 2002-2012,

of adult septic ICU patients with Ac-BSI at Barnes-Jewish Hospital, a 1200-bed
urban teaching hospital. IEA was defined as exposure to initially prescribed antibi-
otics not active against the pathogen based on in vitro susceptibility testing, and
having no exposure to appropriate antimicrobial treatment within 24 hours of draw-
ing positive culture. We compared patients who died to those who survived, and de-
rived logistic regression models to identify predictors of hospital mortality and of
IEA. Proportions and odds ratios (OR) with 95% confidence intervals (CI) are pre-
sented for categorical variables, and median values with interquartile ranges (IQR)
for continuous variables.
Results. Out of 131 patients with Ac-BSI, 65 (49.6%) died (non-survivors, NS) be-

fore discharge. NS were older than survivors (S) (63 [51, 76] vs 56 [45, 66] years,
p = 0.014), and had a higher APACHE II (24 [19, 31] vs 18 [13, 22], p < 0.001) and
Charlson (5 [2, 8] vs 3 [1, 6], p = 0.009) scores. NS were also more likely than S to
have hospital-acquired Ac-BSI (72.3% vs 50.0%, p = 0.009), and prior antibiotics
(75.4% vs 57.6%, p = 0.031) as risk factors for a healthcare-associated infection, as
well as to require pressors (75.4% vs 42.4%, p < 0.001) and mechanical ventilation
(75.4% vs 53.0%, p = 0.008). Both CRAc (69.2% vs 47.0%, p = 0.010) and IEA
(83.1% vs 59.1%, p = 0.002) were more frequent among NS than S. In logistic regres-
sions, IEA emerged as an independent predictor of hospital death (OR 3.58, 95% CI
1.28-9.98), while CRAc was the single strongest predictor of IEA (OR 50.38, 95% CI
13.49-188.17).
Conclusion. Among septic ICU patients with Ac-BSI, IEA predicts mortality. Car-

bapenem resistance appears to mediate the relationship between IEA and mortality.
Disclosures. A. F. Shorr, Tetraphase: Consultant and Grant Investigator, Research

supportM. D. Zilberberg, Tetraphase: Grant Investigator, Research support S. Micek,
Tetraphase: Grant Investigator, Research support M. Kollef, Tetraphase: Grant Inves-
tigator, Research support

719. A Rare Variant of Lemierre’s Syndrome – Fusobacterium necrophorum
Sepsis from Gynecological Origin
Shivani Garg, MD1; Jorge Mora, MD2; Glenn Eiger, MD3; 1Department of Internal
Medicine, Einstein Medical Center, Philadelphia, PA; 2Department of Pulmonary
Medicine and Critical Care, Einstein Medical Center, Philadelphia, PA; 3Department
of Internal Medicine, Department of Pulmonary Medicine and Critical Care, Einstein
Medical Center, Philadelphia, PA
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Background. Lemierre’s syndrome is a rare, potentially severe disorder consisting
of septic emboli from an internal jugular vein thrombus after oropharyngeal infection.
There are a few case reports illustrating a variant of Lemierre’s syndrome with the fe-
male genital tract being the source.
Methods. Case report and review of the literature. A 19 year-old female pre-

sented with abdominal pain, nausea, vomiting and fever. The patient denied any
sexually transmitted diseases or recent pregnancy. Besides severe pallor, no other
focal signs were present on examination. Her laboratory values revealed severe
microcytic anemia, thrombocytosis and leukocytosis with neutrophilic predomi-
nance. There were no signs of hemolysis. Abdominal and chest computerized to-
mography showed pelvic thrombophlebitis and ascites as well as "septic"
pulmonary emboli. Admission blood cultures grew Fusobacterium necrophorum
on day three. As there was no evidence of infection or thrombophlebitis in the
head and neck region, a more detailed sexual history was taken by a female med-
ical resident and the patient revealed she was recently pregnant and had an abor-
tion (not done by a medical professional). Keeping in mind her recent history of
septic abortion and Fusobacterium sp. being a common commensal of the fe-
male genitourinary tract, a diagnosis of Lemierre’s syndrome was made. The pa-
tient improved with ampicillin/sulbactam. As our patient had extensive
thrombosis extending to inferior vena cava with septic emboli, she was started
on anticoagulation.
Results. Lemierre’s syndrome is a rare, well described entity that usually follows

infection of oropharyngeal structures associated with thrombus formation in adjacent

veins and septic emboli to the lungs. Though oropharyngeal structures are the most
common source, Fusobacterium sp. can originate from the female genitourinary
tract and may have similar clinical picture with the exception of the site of thrombosis
and presenting complaints.
Conclusion. This case report illustrates a pelvic variant of Lemierre’s syndrome.
Disclosures. All authors: No reported disclosures.

720. Clinical Features and Risk Factors for Mortality of Stenotrophomonas
maltophilia Bacteremia in Patients with Hematologic Malignancies
Sun Young Cho, MD1; Cheol-in Kang, MD2; Jae-Hoon Ko, MD3; Eun-Jeong Joo, MD4;
Doo Ryeon Chung, MD1; Kyong Ran Peck, MD5; Nam Yong Lee, MD, PhD6; Jae-
Hoon Song2; 1Division of Infectious Diseases, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, South Korea; 2Division of
Infectious Diseases, Samsung Medical Center, Seoul, South Korea; 3Department of
Internal Medicine, Samsung Medical Center, Sungkyunkwan University School of
Medicine, Seoul, South Korea; 4Infectious Diseases, Division of Infectious Diseases,
Samsung Medical Center, Seoul, South Korea; 5Samsung Medical Center, Seoul, South
Korea; 6Department of Laboratory Medicine and Genetics, Sungkyunkwan University
School of Medicine, Samsung Medical Center, Seoul, South Korea

Session: 102. Bacteremia: Gram-negative Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. S. maltophilia is an important nosocomial pathogen, mainly in im-
munocompromised patients, and is associated with high mortality. However, data re-
garding clinical features and risk factors for mortality of S. maltophilia bacteremia in
patients with hematologic malignancies are limited.
Methods. We conducted a retrospective analysis of S. maltophilia bacteremia in

patients with hematologic malignancies who were treated at Samsung Medical Center,
in South Korea, from 2000 to 2012.
Results. During a 13 year period, we identified 101 adult patients with

S. maltophilia bacteremia. The median age of the patients was 57 years (IQR,
45–64 years), 87 cases (86.1%) were hospital-acquired, and 25 cases (24.8%) had
polymicrobial bacteremia.The most common underlying hematologic malignancy
was acute myeloid leukemia (61 [60.4%] of 101) and twenty patients (19.8%) un-
derwent stem cell transplantation. 83.2% of the patients had profound neutropenia
and the median duration of neutropenia before the onset of bacteremia onset was 16
days (IQR, 10-26 days). 81 patients (80.2%) received prior antibiotic therapy during
the previous month with carbapenem and, in 73 patients (72.3%), breakthrough
bacteremia developed during carbapenem treatment. Catheter related infection
(59.4%) and pneumonia (30.7%) were the most frequent primary sources of bacter-
emia. The 14-day mortality rate was 40.6% (41 of 101) and 65 patients (64.4%)
received appropriate definitive antimicrobial therapy. Multivariate analysis demon-
strated that the independent risk factors for 14-day mortality were pneumonia (OR,
18.76; 95% CI, 3.29-107.06; P = 0.001), septic shock (OR, 15.84; 95% CI, 2.25-
111.55; P = 0.006), while appropriate definitive antimicrobial therapy was found
to be a protective factor for 14-day mortality (OR, 0.06; 95% CI, 0.01-0.40;
P = 0.004).
Conclusion. Physicians should consider S. maltophilia as the causative organism

in hematologic malignancy patients, particularly those with the presence of prolonged
neutropenia and carbapenem exposure. Although mortality rates were high, appropri-
ate antibiotic therapy may improve the outcome of S. maltophilia bacteremia in
patients with hematologic malignancies.
Disclosures. All authors: No reported disclosures.

721. Decreasing Prevalence of Vancomycin-Heteroresistance (hVISA)
among Methicillin-Resistant Staphylococcus aureus (MRSA) Blood Isolates
over 10 years: Potential Impact of Vancomycin Treatment Guidelines
Riad Khatib, MD1; Mamta Sharma, MD1; Leonard Johnson, MD1; Kathleen Riederer,
BS, MT2; Stephen Shemes, BS2; 1St John Hospital and Medical Center, Grosse Pointe
Woods, MI; 2St. John Hospital and Medical Center, Grosse Pointe Woods, MI
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Background. Vancomycin treatment guidelines, which advocate a 10-15 mg/L
trough level for S. aureus bacteremia (SAB), may impact the incidence of hVISA
and VISA among clinical MRSA isolates.

Trends of vancomycin (V) MIC, hVISA and VISA prevalence among MRSA blood isolates over 10
years: n (%)

Study year
2002-3
(n=186)

2005-6
(n=179)

2008-9
(n=164)

2010-12
(n=199) pa

V MIC (Etest)b 1.78± 0.39 1.81±0.47 1.68±0.26 1.55±0.29 <0.0001c

MIC ≥2 mg/L 93 (50.0) 82 (45.3) 58 (35.4) 38 (19.1) <0.0001
hVISA 18 (9.7) 10 (5.6) 5 (3.0) 4 (2.0) 0.0003
VISA 4 (2.2) 2 (1.1) 0 5 (2.5) 1.0

a: Extended Mantel-Haenszel chi square for linear trend; b: mean±SD; c: 2010-
12 vs each other period; 0.01 2008-9 vs 2005-6 and 0.004 vs 2010-12 (ANOVA
with post hoc Bonferroni analysis).
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Methods. Standardized screening of MRSA blood isolates saved from 2002-2012
for hVISA and VISA on BHI agar supplemented with vancomycin 3 and 4 mg/L, re-
spectively (previously shown to be the best screening method based on correlation
with population analysis profile). One isolate was selected from each patient and trends
were analyzed over time.
Results. We encountered 1231 patients with SAB, MRSA accounted for 729

(59.2%). Screening for hVISA was possible for 728 isolates (one isolate could not be
recovered for testing). Vancomycin MIC (Etest) was stable between 2002 and 2009
but decreased in 2010-12 (table). The incidence of isolates with vancomycin MIC
≥2mg/L and heteroresistance steadily decreased whereas the changes in VISA preva-
lence was not significant.
Conclusion. Standardized screening using BHI agar supplemented with vanco-

mycin revealed a steadily decreasing incidence of hVISA and isolates with vancomy-
cin MIC ≥2mg/L. The reasons for these trends are uncertain but adherence to
updated vancomycin treatment guidelines which advocate for high vancomycin
trough levels may suppress the development of less susceptible progeny. VISA re-
mains rare.
Disclosures. All authors: No reported disclosures.

722. Infectious Diseases Consultation Increases Adherence with Quality of
Care Indicators for Management of Staphylococcus aureus Bacteremia
Manjit Dhillon1; Kaushal Shah, MD2; Muhammad Salman Ashraf, MD3; Hao Nguyen,
MD4; Paul Cook, MD1; 1Infectious Diseases, East Carolina University, Greenville, NC;
2Infectious Disease, East Carolina University/Vidant Medical Center, Greenville, NC;
3Infectious Disease, Brody School of Medicine, East Carolina University, Greenville,
NC; 4Internal Medicine-Infectious Diseases Division, East Carolina University-Brody
School of Medicine, Greenville, NC
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Background. Adherence to evidence-based quality of care indicators in treatment
of Staphylococcus aureus bacteremia (SAB) has been shown to improve clinical out-
comes. We studied the effect of Infectious Diseases (ID) consultation on adherence
to established quality of care indicators for management of SAB.
Methods. Using a retrospective study design, we conducted chart reviews on all

patients who were managed for SAB at Vidant Medical Center and affiliated commu-
nity hospitals during a one-year period (November 2012 to November 2013). Subjects
were divided into two groups: those who received ID consultations and those who did
not. Information on demographics, quality-of-care indicators, and clinical outcomes
were obtained. Fisher’s exact test and chi square analysis were used to assess differences
in the two groups with p < 0.05 denoting statistical significance.
Results. Of 182 patients with SAB, 84 patients (mean age 51, 59.5% male, 47.6%

Caucasian) had ID consultation and 98 (mean age 56, 60.4% male, 38.7% Cauca-
sian) did not receive ID consultation. Methicillin-sensitive Staphylococcus aureus
(MSSA) were identified in 55.9% of patients in ID consultation and 61.2% in
non-ID consultation group (p = 0.56). As compared to the non-ID consultation
group, patients in the ID consultation group were more likely to have repeat
blood cultures within 96 hours (86.9% vs 69.3%, p = 0.008), have an echocardio-
gram (92.8% vs 62.2%, p < 0.0001), and receive appropriate antibiotics in terms
of duration and choice (100%, vs 76.5%, p < 0.0001). Also, patients in the ID con-
sultation group were more likely to have early de-escalation (within 24 hours) to
nafcillin or cefazolin (from vancomycin or daptomycin) in cases of MSSA bacter-
emia (89.3% vs 71.6%, p = 0.03). Recurrences of bacteremia within 90 days were
similar in both groups (73.8% vs 69.3%, p = 0.2). There was a trend towards de-
creased all-cause mortality during the initial admission in ID consultation group
(9.5% vs 20.4%, p = 0.06).
Conclusion. ID consultation increases adherence with evidence-based quality of

care indicators, leads to more appropriate antimicrobial therapy, and can improve pa-
tient outcomes during management of SAB. Clinicians should consider getting ID
consultation for all patients with SAB.
Disclosures. P. Cook, Gilead (investigator), Pfizer (investigator), Merck (investiga-

tor and speakers’ bureau), Forest (Speaker honorarium)

723. Community vs Hospital Acquired Staphylococcus aureus Bacteremia in
A Canadian Tertiary Care Center: A Retrospective Chart Review, 2010-2012
Arienne King, MD, PhD1; Byron Berenger, MD, MSc2; Jeffrey Fuller, PhD, FCCM, (D)
ABMM3; Stephanie Smith, MD, MSc4; 1Infectious Diseases, University of Alberta,
Edmonton, AB, Canada; 2Alberta Public Health Laboratory, Edmonton, AB, Canada;
3Laboratory Medicine and Pathology, University of Alberta, Edmonton, AB, Canada;
4Division of Infectious Diseases, University of Alberta, Edmonton, AB, Canada
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Background. Staphylococcus aureus (SA) bloodstream infections (BSI) are a sig-
nificant cause of morbidity and mortality. The objective of this study is to compare
rates of MRSA and MSSA bacteremia in our hospital over time and to describe the
characteristics of community-acquired (CA) and healthcare associated (HA) BSI ad-
mitted to hospital over a two year period.
Methods. This study took place at a 739-bed inpatient tertiary care center in Ed-

monton, Canada. All patients who had a blood culture positive for SA between January
1, 2010 and December 31, 2012 and were admitted to the University of Alberta Hos-
pital were included. Information was extracted from paper charts. Data analysis was
performed using IBM SPSS 22.

Results. A total of 342 separate episodes of SA BSI were reviewed. Of the 342
episodes, 198 were admitted to medical services (57.8%) and 149 (43.5%) required
ICU admission. The mean age was 60.6 years (+/- 17.6 years, range 18-99 years).
More men than women were affected (237, 69.3%). Fifty four percent (54.3%, 186)
of SA BSI were CA. Rates of BSI did not change over time, except in the last quarter
of 2012, HA-MRSA rates fell. Thirty-day mortality was similar (CA 24.2%, 45; HA
19.2%, 30). Greater 120-day mortality was seen in the CA group (60, 32.3% vs 41,
26.2%). In 305 (89.1%) cases, infection source was identified. Main sources of CA
BSI were skin and soft tissue infections (37, 12%), endocarditis (26, 8.5%), and
pneumonia/aspiration (29, 9.5%). Main sources of HA BSI were central access
(47, 15.4%), pneumonia/aspiration (20, 6.6%) and post-operative infections (30,
9.8%). Age and sex distributions, mean duration of bacteremia and the mean
vancomycin mean inhibitory concentration were the same in both groups. On av-
erage, patients with HA bacteremia stayed one day longer in the ICU (5.9 vs 6.8,
range 0-72) and 1.6 days longer in hospital overall (35.1 days vs 33.5 days, range 1-
745 days).
Conclusion. To our knowledge very few studies have examined differences in CA

and HA SA BSI. Our study suggests the geographical place of onset is not determined
by age, sex or resistance pattern and does not affect mortality. The main difference be-
tween the two entities is the source of infection. Soft tissue infections are the predom-
inant source in community acquired SA bacteremia whereas central catheters are the
predominant source in hospital acquired SA BSI.
Disclosures. All authors: No reported disclosures.

724. Vancomycin Minimum Inhibitory Concentration Does Not Predict
Death, Recurrence or Readmission in Patients with Staphylococcus aureus
Bacteremia in a Safety-Net Hospital
Sanjiv Baxi, MS, MD, MPH1; Angelo Clemenzi-Allen, MD1; Alice Gahbauer,
PharmD2; Daniel Deck, PharmD3; Brandon Imp, Medicine4; Sarah Doernberg, MD5;
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San Francisco, CA; 2Pharmacy, University of Pittsburgh, Pittsburgh, PA; 3Department
of Pharmaceutical Services, San Francisco General Hospital, San Francisco, CA;
4Robert Wood Johnson Medical School, New Brunswick, NJ; 5University of California,
San Francisco, San Francisco, CA; 6University of California, San Francisco General
Hospital, San Francisco, CA
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Background. Staphylococcus aureus (S. aureus) bacteremia (SAB) is a leading
cause of bloodstream infections and results in tremendous health and financial burden.
Prior studies examining the impact of the vancomycin minimum inhibitory concen-
tration (MIC) on outcomes in patients with SAB have methodological and statistical
limitations. The goal of this study was to determine whether increased vancomycin
MIC is associated with higher risk for 90 day readmission, recurrence of disease or
mortality in patients with SAB.
Methods. This was a prospective cohort study of all adult patients with SAB pre-

senting to San Francisco General Hospital, the San Francisco County hospital, from
2008-2012. Subjects were identified by a hospital-wide infection surveillance system.
The main predictor was vancomycin MIC, dichotomized as less than 2 mcg/mL or
equal to 2 mcg/mL. The primary outcome was death within 90 days. Secondary out-
comes were readmission or recurrence of disease within 90 days. Covariates included
methicillin resistance, age, race, gender, severity of illness, co-morbidities, source of
infection, injection drug use and all antibiotics administered over the study period
with activity against Staphylococcus aureus. A survival analysis with a Cox proportional
hazards model was used to estimate 90-day outcomes.
Results. Of 437 unique first time cases of SAB, 23 patients were excluded for in-

complete data, leaving 414 individuals with SAB for the final analysis. Eighty-two
(19.8%) patients had a vancomycin MIC = 2 mcg/mL. 60 subjects (14.5%) died, 124
(30.0%) were re-admitted and 10 (2.4%) had recurrence of SAB within 90 days. Mul-
tivariate regression showed equivalent risk of death (HR = 1.00, 95% CI (0.52, 1.91)),
readmission (HR = 1.19, 95% CI (0.77, 1.85)) and recurrence (HR = 5.72 (95% CI
(0.27, 123.56)) of SAB at 90 days for MIC < 2 vs MIC = 2.
Conclusion. In this prospective cohort study, in which antibiotic treatment course

and length of hospital stay were comprehensively measured and loss to follow-up was
minimized, vancomycin MIC was not predictive of mortality, disease recurrence or re-
admission at 90 days in the treatment of SAB.
Disclosures. D. Deck, Forest Pharmaceuticals: speaker, Speaker honorarium;

Merck: speaker, Speaker honorarium

725. Staphylococcus aureus Bacteremia in Children: A Retrospective Review
at a Tertiary Care Hospital
Michelle Science, MD, FRCPC1; Adrienne Showler, MD2; Lisa Burry, PharmD3;
Daniel Ricciuto, MD4; Andrew Morris, MD, SM2; Anupma Wadhwa, MD, FRCPC5;
The Antibiotic Stewardship Corridor1; 1Pediatrics, Hospital for Sick Children,
Toronto, ON, Canada; 2University of Toronto, Toronto, ON, Canada; 3Mount Sinai
Hospital, Toronto, ON, Canada; 4Lakeridge Hospital, Oshawa, ON, Canada; 5Hospital
for Sick Children, Toronto, ON, Canada
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Background. While Staphylococcus aureus bacteremia (SAB) is associated with
high morbidity and mortality in adults, less is known about this condition in children.
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The objective of this study was to describe the characteristics, source, treatment and
outcomes of children with SAB in an era when methicillin-resistant Staphylococcus au-
reus(MRSA) rates are increasing.
Methods. All children presenting to the Hospital for Sick Children, Toronto, be-

tween April 1, 2007 and April 1, 2010 with ≥1 positive blood culture for Staphylococcus
aureus were included in the study. Charts were retrospectively reviewed as part of a
multicenter study on SAB management in adults and children. SAB that developed
after 48 hours was considered hospital acquired.
Results. A total of 147 children with a median age of 3 years (IQR 0,9) were in-

cluded; 51% were male. Eight (5%) patients were not admitted to hospital and are not
known to have received therapy. Almost all isolates (n = 142) were methicillin-sensitive
Staphylococcus aureus. The most common source was a central line (n = 72, 49%), and
14 (19%) of these patients had a second site affected. Most central line infections were
hospital acquired (n = 47, 65%, p < 0.001) and the line was removed in only 43% of
cases (n = 31).
Other sources included osteomyelitis and septic arthritis (n = 39), pneumonia/em-

pyema (n = 19), cellulitis (n = 12), surgical site infection (n = 11), infective endocarditis
(n = 4), urinary tract infection (n = 1) and staphylococcus scalded skin syndrome
(n = 1). Overall, 25% had more than one site affected.
The median antibiotic treatment duration was 23 days (IQR 14, 42). Thirty-five pa-

tients (24%) received less than 1 week of IV therapy and did not present back to this
hospital with treatment failure. Treatment varied widely depending on the source of
infection and the admitting service. A total of five patients died, but only one was
felt to be related to Staphylococcus aureus.
Conclusion. SAB in children differs significantly from adults in terms of both

morbidity and mortality and extrapolating treatment decisions based on adult litera-
ture may lead to inappropriate prolonged antibiotic exposure. There is significant var-
iability in the treatment of pediatric SAB and prospective trials are needed to guide
management.
Disclosures. All authors: No reported disclosures.

726. Readmission rate associated with Staphylococcus aureus bacteremia
Jean Lee, PharmD1; Su Lee, PharmD2; Colby Miller, PharmD1; John Cmar, MD3;
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Pharmacy, University of Maryland Estern Shore, Princess Anne, MD; 3Internal
Medicine, Sinai Hospital of Baltimore, Baltimore, MD
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Background. Staphylococcus aureus bacteremia (SAB) is one of the most common
blood stream infections resulting in significant mortality and morbidity. The objective
of the study was to evaluate outcomes in patients with SAB.
Methods. We conducted a retrospective chart review of the patients who were ad-

mitted to the hospital in 2013, whose blood culture was positive of S. aureus. Outcomes
evaluated were mortality, follow up blood cultures, length of stay (LOS), rate of read-
mission due to another SAB, and all-cause 30-and 60-day readmission rates. Statistical
analyses were performed with SPSS software and Microsoft Excel software, with con-
tinuous and nominal data evaluated with the student t-test and theХ2 test, respectively.
Results. One hundred seven patients were identified to have 119 inpatient encoun-

ters associated with SAB. Mortality during index hospital stay was 18%. Among the
survivors, 25% didn’t have confirmatory negative culture obtained prior to discharge.
Length of stay (LOS) was significantly shorter in patients who didn’t have negative
blood culture compared to patients who had negative culture (5.2 days vs 14.9 days,
P < 0.0001). Eleven percent of patients had readmissions with another SAB during
the study period. All-cause 30- and 60-day readmission rates were 26% and 39%, re-
spectively. Fifty seven percent of 60 days readmissions were due to an infection and 17
% was secondary to primary SAB, such as allergic reaction to antibiotic, acute kidney
injury, intravascular line issues, and/or opportunistic infections. Overall, readmissions
associated with infections accounted for 75% of 60 day readmissions. Among the sur-
vivors, Methicillin Resistant S. aureus (MRSA) group had higher rate of readmissions
in 60 days compared to Methicillin Susceptible S. aureus (MSSA) group (50% vs 26%,
P = 0.028).
Conclusion. In patients who had index admission for SAB, readmission rate with

another SAB was 11%. All-cause readmission rates were 26% and 39%, respectively in
30 days and 60 days, and up to 75% of 60 days readmissions were related to the primary
SAB.
Disclosures. All authors: No reported disclosures.

727. Evaluating the Impact of Socioeconomic Status on Clinical
Presentation in Patients with Staphylococcus aureus Bacteremia
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Background. Staphylococcus aureus bacteremia (SAB) is a leading cause
of bloodstream infections, carrying high rates of morbidity and mortality.
Limited research exists on the impact of socioeconomic status (SES) on
complications and severity of illness at the time of initial presentation in patients
with SAB.
Methods. This was a prospective cohort study of all adult patients with a first

presentation of SAB presenting to San Francisco General Hospital, the
San Francisco County hospital, from 2008-2012. Subjects were identified by a compre-
hensive infection control surveillance system. Primary predictors were homelessness,
percent of individuals under the federal poverty limit (POV) or median household in-
come (MHI) within each patient’s reported zip code. Primary outcomes were intensive
care unit (ICU) admission, meeting systemic inflammatory response syndrome (SIRS)
criteria on admission, and diagnosis of vertebral osteomyelitis or endocarditis. Multi-
variate logistic regression controlling for HIV status, age, race, gender, injection drug
use and the Charlson comorbidity index was used to assess the impact of SES on pri-
mary outcomes.
Results. There were 437 unique individuals with first presentations of SAB, of

which 406 had homelessness data and 398 had a reported zip code, median income
and poverty data. 94 (23.2%) of individuals were homeless. In separate logistic re-
gression models, MHI and POV were not associated with ICU admission, but
homelessness was protective against admission to the ICU (OR 0.39, 95% CI
(0.19, 0.80)). No variables were predictive of meeting SIRS criteria on admission.
MHI, POV and homelessness were not associated with diagnoses of vertebral oste-
omyelitis/discitis or endocarditis. Post-hoc Cox proportional hazard modeling re-
vealed no association between homelessness and mortality, readmission or SAB
recurrence at 90 days.
Conclusion. In an ethnically and economically diverse safety-net population,

in patients presenting with SAB, lower neighborhood SES was not associated with
complications at presentation including endocarditis, vertebral osteomyelitis/discitis,
ICU admission and meeting SIRS criteria. Homelessness was protective against ICU
admission, suggesting SES may impact triage decision-making.
Disclosures. D. Deck, Forest Pharmaceuticals: speaker, Speaker honorarium;

Merck: speaker, Speaker honorarium

728. Evaluation of Empirical Regimens Including Antistaphylococal Beta-
lactam Antibiotics vs Vancomycin Monotherapy on Outcomes of Patients
with Methicillin-Susceptible Staphylococcus aureus (MSSA) Bacteremia
Adrienne Terico, PharmD1; Kevin Haynes, PharmD, MSCE2; Jason Gallagher,
PharmD, FCCP, BCPS3; 1Temple University Hospital, Philadelphia, PA; 2University of
Pennsylvania School of Medicine, Philadelphia, PA; 3Temple University, Philadelphia,
PA

Session: 103. Bacteremia: Staphylococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. Little is known about the outcomes of patients who are initiated on
vancomycin as empiric monotherapy relative to antistaphyloccal BL therapy for MSSA
BSIs. The purpose of this study was to evaluate outcomes of patients with MSSA BSIs
who were treated with vancomycin monotherapy empirically compared to those who
also received an antistaphylococcal BL.

Study Results

Variable Vancomycin monotherapy (N=20) Empiric BL (N=75) P-Value

Demographics
Male 55% 69.1% 0.23
Intensive Care Unit 55% 47.2% 0.55
Age, mean±SD 53.2±14.5 54.9±15.7 0.67
BL allergy 25% 3.6% 0.005
Acute Physiology

and Chronic

Health Evaluation
II (APACHE II),

mean±SD

19.9±10.3 21.4±10.0 0.55

Charlson Index,

mean±SD

4.4 ± 2.8 4.3 ±3.1 0.9

Primary Outcome
Clinical failure 35% 23.6% 0.33
30-day mortality 20% 16.3% 0.71
BSI ≥7 days 20% 7.2% 0.11
Factors Related to Clinical Failure
Variable Odds Ratio [95% Confidence Interval])
Vancomycin

monotherapy
2.98 [0.78-11.38]

Age 1.05 [0.99-1.12]
APACHE II 1.12 [1.03-1.21]
Charlson Index 0.94 [0.71-1.24]

On multivariate analysis, only APACHE-II score was associated with clinical
failure.

Methods. This was a single-center retrospective study of patients with MSSA BSIs
from April 2008-December 2013. Inclusion criteria were: receipt of ≥48 hours of em-
piric therapy; ≥1 positive blood culture with MSSA; first positive culture drawn within
24 hours of starting empiric antibiotics. Exclusion criteria consisted of: use of anti-
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MRSA therapy for concomitant infection; polymicrobial BSI; use of other agents active
against MSSA. The primary endpoint was clinical failure, a composite of 30-day mor-
tality and persistent BSI ≥7 days. Logistic regression was performed to determine fac-
tors associated with the endpoint.
Results. 339 charts of patients with S. aureus BSI were screened and 75 of these

patients were included in the final analysis.
Conclusion. This study does not show a significantly increased risk of clinical fail-

ure in patients who are treated with vancomycin monotherapy empirically. The lack of
significant differences between groups may be due to insufficient power to detect a dif-
ference; therefore, a larger study evaluating the influence of empiric antibiotic choice
for MSSA BSI is warranted.
Disclosures. J. Gallagher, Cubist: Consultant, Consulting fee; Optimer: Scientific

Advisor and Speaker’s Bureau, Consulting fee and Speaker honorarium; Astellas:
Speaker’s Bureau, Speaker honorarium; Forest: Scientific Advisor and Speaker’s Bu-
reau, Consulting fee and Speaker honorarium; Pfizer: Scientific Advisor, Consulting
fee

729. Activity of Ceftaroline and Comparator Agents Tested against
Staphylococcus aureus from Patients with Bacteremia in United States
(USA) Medical Centers (2009-2013)
Helio S. Sader, MD, PhD; David J. Farrell, PhD; Robert K. Flamm, PhD; Ronald
N. Jones, MD; JMI Laboratories, North Liberty, IA

Session: 103. Bacteremia: Staphylococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. Ceftaroline (CPT), the active metabolite of the prodrug CPT fosamil,
is the first cephalosporin with potent activity against methicillin-susceptible (MSSA)
and -resistant S. aureus(MRSA). CPT is approved for treatment of community-ac-
quired penumonia and acute bacterial skin infections.
Methods. 4,426 S. aureusisolates from the AWARE CPT surveillance program

were derived from patients with bacteremia in 2009-2013. Isolates were collected in
150 medical centers distributed through all 9 USA Census regions, and tested for sus-
ceptibility (S) against CPT and comparators by the CLSI broth microdilution method.
S interpretations were determined per CLSI criteria.
Results. 45.5% of isolates were MRSA. CPT (MIC50/90, 0.25/1 µg/mL) inhibited

97.9 and 100.0% of S. aureus at ≤1 and ≤2 µg/mL, respectively (Table). Daptomy-
cin (DAP; MIC50/90, 0.25/0.5 µg/mL), linezolid (LZD; MIC50/90, 1/2 µg/mL) and
vancomycin (VAN; MIC50/90, 1/1 µg/mL) were active against ≥99.8% of isolates.
S rates for erythromycin (MIC50/90, >16/ > 16 µg/mL), clindamycin (CLI; MIC50/

90, ≤0.25/ > 2 µg/mL) and levofloxacin (LEV; MIC50/90, ≤0.5/ > 4 µg/mL) were
42.5, 80.8 and 59.2%, respectively. Against MSSA, CPT (MIC50/90, 0.25/0.25 µg/
mL; 100.0% S) was 16-, 4- and 4-fold more active than ceftriaxone (MIC50/90, 4/
4 µg/mL), LZD (MIC50/90, 1/2 µg/mL ) and VAN (MIC50/90, 1/1 µg/mL), respective-
ly, and slightly more potent than DAP (MIC50/90, 0.25/0.5 µg/mL). Among MRSA,
95.4 and 100.0% of strains were inhibited at ≤1 and ≤2 µg/mL of CPT, respectively.
35.8% and 75.4% of MRSA were resistant to CLI and LEV, respectively. 99.7% of
MRSA strains were DAP-S (MIC50/90, 0.25/0.5 µg/mL), and LZD (MIC50/90, 1/2
µg/mL) and VAN (MIC50/90, 1/1 µg/mL) were active against >99.9% of MRSA
strains.

Organism
(no.)

No. of isolates (cum. % inhibited at CPT MIC (µg/mL) of:
≤0.06 0.12 0.25 0.5 1 2

S. aureus
(4,426)

13 (0.3) 222 (5.3) 2,105 (52.9) 1,113 (78.0) 880 (97.9) 93 (100.0)

MSSA
(2,413)

13 (0.5) 221 (9.7) 2,067 (95.4) 111 (>99.9) 1 (100.0) –

MRSA
(2,013)

0 (0.0) 1 (0.0) 38 (1.9) 1,002 (51.7) 879 (95.4) 93 (100.0)

Conclusion. Our results demonstrate the potent in vitro activity of CPT when test-
ed against a large collection of contemporary (2008-2013) S. aureusisolates causing
bacteremias in USA hospitals.
Disclosures. H. S. Sader, Forest: Grant Investigator, Research grant D. J. Farrell,

Forest: Grant Investigator, Research grant R. K. Flamm, Forest: Grant Investigator, Re-
search grant R. N. Jones, Forest: Grant Investigator, Research grant

730. A Retrospective Comparison of Self – Administered Ceftriaxone vs
Cefazolin for Methicillin-Susceptible Staphylococcus Aureus Bacteremia in
an Outpatient Antibiotic Therapy Setting.
Oliver Diamante, MD1; Kavita Bhavan, MD2; 1Infectious Disease, University of Texas
Southwestern, Dallas, TX; 2Infectious Disease, UT Southwestern Medical Center,
Dallas, TX

Session: 103. Bacteremia: Staphylococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. MSSA bacteremia is a common cause of community-acquired and
hospital-acquired infections with significant morbidity and mortality. Ceftriaxone is
a third generation cephalosporin with activity against gram positive and gram negative

aerobic bacteria including MSSA. It is well tolerated and offers significant cost reduc-
tion with its once daily dosing in the outpatient setting. Although it is not considered
the antimicrobial agent of choice for MSSA infections, its pharmacokinetic profile and
presumed activity against MSSA make it an option for long term antibiotic adminis-
tration. There are, however, few published data documenting its efficacy in the treat-
ment of significant MSSA bacteremia.
Methods. We conducted a retrospective cohort study of patients with MSSA bac-

teremia at the Outpatient Parenteral Antimicrobial Therapy (OPAT) Clinic at Park-
land Hospital from January 2011 to December 2013 that were treated with either
self-administered cefazolin or ceftriaxone as the definitive treatment. We collected de-
mographic, clinical outcome data, and adverse events. Successful treatment (clinical
improvement, no 90 day readmission, no recurrence of bacteremia) was compared
after the completion of the two antibiotics.
Results. In total, 65 patients were seen at the OPAT clinic for MSSA bacteremia. 23

(35%) received cefazolin and 23 (35%) received ceftriaxone. Mean duration of treat-
ment was 33 days. All patients received nafcillin or cefazolin in the hospital prior to
initiating definitive therapy outpatient. Most common etiologies of the bacteremia in-
cluded osteomyelitis (56%), skin soft tissue infection (15%), line related infection
(15%), and endocarditis (13%). 90 day readmission rate was similar (3 of 23 [13%
for cefazolin and 4 of 23 [17%] for ceftriaxone). Treatment success were similar
after the completion of antibiotics (20 of 23 [87%] for cefazolin vs 19 of 23 [83%]
for ceftriaxone). None of the patients from both group had adverse effects requiring
discontinuation.
Conclusion. In this comparison of ceftriaxone vs cefazolin for MSSA bacteremia,

there was no difference in treatment success after completion of antibiotics. Ceftriax-
one is therefore an acceptable alternative to Cefazolin for MSSA bacteremia in the out-
patient setting.
Disclosures. All authors: No reported disclosures.

731. Utility of Ceftaroline in the Treatment of Persistent Bacteremia and
Deep-Seated Infections
Donna R. Burgess, RPh1; Praveen Gundelly, MD2; Thein Myint, MD2; Alice Thornton,
MD2; 1University of Kentucky HealthCare, Lexington, KY; 2Division of Infectious
Diseases, University of Kentucky, Lexington, KY

Session: 103. Bacteremia: Staphylococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. Ceftaroline fosamil is an advanced generation cephalosporin with
anti-MRSA activity. Currently, there are only a few limited agents (vancomycin, dap-
tomycin, and linezolid) available for the treatment of serious MRSA infections. We
report eleven patient cases of using ceftaroline in the treatment of persistent, compli-
cated MRSA bacteremia and deep-seated infections.
Methods. This IRB approved study evaluated adult inpatients from January 2012 -

September 2013 with persistent MRSA bacteremia prior to the initiation of ceftaroline.
All patients were identified from the UK Center for Clinical and Translational Science
Enterprise Data Trust. Information collected included demographics, antibiotic usage,
culture and sensitivity results, and treatment outcomes. Patients were monitored for
clinical response and resolution of bacteremia. Susceptibility was performed using
the Phoenix Testing System or E-test.
Results. There were a total of 11 patients (3 females and 8 males) with an average

age of 46 years (range of 25-71). The majority of the patients had endocarditis (7/11).
MRSA bacteremia ranged from 3 to 14 days prior to ceftaroline initiation. Ceftaroline
was used in combination with vancomycin with or without rifampin (N = 4), dapto-
mycin (N = 4), or linezolid (N = 1). Three strains were daptomycin non-susceptible
(MICs ranged from 3 -6 mcg/ml), 10 cases had vancomycin MICs > 1.5, one case
had a hetero-resistant vancomycin isolate, and one case had ceftaroline non-suscepti-
ble isolate. With the addition of ceftaroline, bacteremia resolved within 1-7 days. Seven
patients were treated successfully. However, one patient expired from complications of
septic embolism leading to pulmonary hemorrhage and 3 patients expired after with-
drawal of care.
Conclusion. Ceftaroline was safe and effective in clearing bacteremia in these pa-

tients with persistent MRSA infections that were resistant to other antibiotics. It is an
alternative agent used in these difficult to treat multi-drug resistant serious infections
where there are limited antimicrobial agents available.
Disclosures. All authors: No reported disclosures.

732. Predictors of Cardiac Implantable Electronic Device Infection in
Patients with Staphylococcus Aureus Bacteremia
Hassan Elmalik, MD1; Madhu Reddy, MBBS2; Michael Brimacombe, PhD3;
Kassem Hammoud, MD1; Raghuveer Dendi, MD2; Wissam El Atrouni, MD1; 1Internal
Medicine/Infectious Diseases, University of Kansas Medical Center, Kansas City, KS;
2Internal Medicine/Cardiovascular Diseases, University of Kansas Medical Center,
Kansas City, KS; 3Department of Biostatistics, University of Kansas Medical Center,
Kansas City, KS

Session: 103. Bacteremia: Staphylococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. Staphylococcus aureus bacteremia (SAB) is commonly associated
with cardiac implantable electronic device infection (CIED-I). This usually requires
explantation of the device. In cases of SAB in the presence of CIED that is not

S206 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



obviously infected (after examination of the pocket and transesophageal echocardio-
gram), decision about device removal is less clear. Predicting CIED-I in those cases
would be helpful.
Methods. This case-control study included all adults admitted to the University

of Kansas Medical Center with SAB in the presence of a CIED between January 1,
2007 and December 31, 2012, using ICD 9 codes, CIED registry, and microbiology
database. Cases had device infection evidenced by pocket infection or CIED related
endocarditis; controls did not, over a 12 weeks follow up period. Clinical predictors
of CIED-I were evaluated using logistic regression. Mortality was evaluated at 30
and 365 days.
Results. We identified 64 patients with CIED who had 70 separate episodes of

SAB during the study period. Of all 70 episodes of SAB, 74.3% were in males,
74.3% were in white, and mean age was 65.3 years. MRSA accounted for 48.6% of
SAB. There were 31 episodes involving the device (44.3%, cases) and 39 SAB without
CIED-I (55.7%, controls). On univariate analysis, factors associated with increased risk
of device infection included fever (Odds ratio [OR] 5.65, 95% confidence interval [CI]
[1.45-22.04], p-value 0.011), persistent bacteremia at 72h (OR 2.89, CI [0.97- 8.60], p-
value 0.052), and tachycardia (OR 2.41, CI [0.82- 7.10], p-value 0.098). Factors asso-
ciated with decreased risk of device infection included end stage renal disease (ESRD)
(OR 0.24, CI [0.07 - 0.81], p-value 0.029) and immunosuppression in the past 3
months (OR 0.23, CI [0.05- 1.16], p-value 0.096). On multivariate analysis only
fever remained significantly associated with device infection (OR 6.58, CI [1.20-
36.04]). Mortality at 30 and 365 days was not significantly different between cases
and controls.
Conclusion. Fever, tachycardia and persistent bacteremia were associated with in-

creased risk of CIED-I among patient with SAB, while ESRD and immunosuppression
were protective on univariate analysis. Only fever remained significantly associated
with CIED-I on multivariate analysis.
Disclosures. All authors: No reported disclosures.

733. Vancomycin-Resistant Enterococcus (VRE) faecium Bloodstream
Infections and Mortality
Geehan Suleyman, MD1; Tyler Prentiss1; Dora Vager, BS1; Mary Perri, MT1;
Daniela Moreno, BS1; Samia Arshad, MPH1; Marcus Zervos, MD1,2; Katherine Reyes,
MD1; 1Henry Ford Health System, Detroit, MI; 2Wayne State University, Detroit, MI

Session: 104. Bacteremia: Streptococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. Enterococci are the third most common cause of healthcare-associ-
ated bloodstream infections, and VRE infections, particularly those caused by Entero-
coccus faecium, are associated with increased morbidity, mortality, length of stay and
cost due to antibiotic resistance to several antimicrobial agents.
Methods. A retrospective review of electronic medical records from January 2010

to December 2013 of VRE faecium bloodstream infections (BSI) at single 900 bed
teaching hospital in Detroit. Patients identified through microbiology records. Demo-
graphics, comorbidities, and therapeutic antibiotic regimens used were evaluated to
assess risk factors and outcome.
Results. A total of 159 cases of VRE E. faecium BSI were identified. Mean age

was 62 years with 54% male. Fifty percent of bacteremia cases occurred in ICU,
31% in wards, 18% in ED. Common sources of infection were catheter-related
(44%), intra-abdominal (35%), urinary tract (11%). Isolates were hospital-acquired
(64%) and health-care associated (35%). Common underlying comorbidities were
AKI (54%), immunosuppression (47%), CKD (40%), diabetes (35%), malignancy
(34.5%), dialysis (31%) and liver disease (27%). Endocarditis occurred in 6%. Pa-
tients received the following treatments: daptomycin (D) 38%, linezolid (L) 23%,
combination of D followed by L 27%, or no therapy 11%. Ninety-day mortality
was 44%. There was a difference in location onset (ICU 61% vs 40%), infection or-
igin (hospital-acquired 74% vs 56%), source of infection (intra-abdominal 44% vs
27%) and comorbidities between the expired and non-expired group. Hematologic
malignancies were 37% in expired vs 10% in survived, cirrhosis 37% vs 19%, dialysis
43% vs 21%. There was no difference between age, gender or choice of antibiotic use.
In the patients who expired, 39% received D, 19% L, 20% combination of both, 20%
received no therapy. In survival group, 37% received D, 26% L, 37% both D and L,
4.5% no therapy.
Conclusion. Mortality in VRE faecium bloodstream infections was more common

in patients with severe underlying disease, ICU onset, hospital-acquired infection,
intra-abdominal source and receipt of ineffective antibiotics.
Disclosures. S. Arshad, Pfizer: Research Contractor, Grant recipient; Cubist:

Research Contractor, Grant recipient; Forest Research Institute: Research
Contractor, Grant recipient M. Zervos, Forest Research Institute: Grant Investi-
gator, Research grant; Durata: Grant Investigator, Research grant; Teptraphase:
Grant Investigator, Research grant; Pfizer: Grant Investigator, Research grant;
Merck: Grant Investigator, Research grant; Cempra: Grant Investigator, Research
grant.

734. Pneumococcal Bacteremia in Cancer Patients: A Case Series
Ileana Acevedo, MD1; Abraham Yacoub, MD2; John Greene, MD, FACP3;
Sharoon Quaiser, MD4; Raphael Monta5; 1Infectious Disease, University of South

Florida College of Medicine, Tampa, FL; 2H. Lee Moffitt Cancer Center and Research
Institute, Tampa, FL; 3Moffitt Cancer Center, Tampa, FL; 4Infectious Disease, Moffitt
Cancer Center, Tampa, FL; 5Medical Student, Infectious Disease, University of South
Florida-Morsani College of Medicine, Tampa, FL

Session: 104. Bacteremia: Streptococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. One of the major causes of morbidity and mortality in cancer
patients is infection. Gram-positive bacteremias now represent 40 to 50% of all
bacteremic episodes in neutropenic cancer patients. However, pneumococcal
bacteremia is uncommon in cancer patients including those who are neutrope-
nic. Resistance to commonly used antibiotics is expected in our population due
to heavy exposure to prophylactic and empiric use of fluoroquinolones and beta
lactams.
Methods. We reviewed the records of patients with documented Streptococcus

pneumoniae bacteremia at the Moffitt Cancer Center between June 2003 and January
2013. The study population was identified by positive blood cultures obtained from the
Microbiology Laboratory over the same period of time.
Results. During the study period, 27 episodes of Streptococcus pneumoniae

bacteremia occurred, and were analyzed. Of the 27 patients, 15 were males
(56%) with a mean age of 55 years (range: 22-78 years). Most of the patients
(78%) received empirical antibiotic treatment as soon as bacteremia was clinically
suspected on the basis of fever. Ten (37%) cases were resistant to Ceftriaxone, 11
(41%) were resistant to Penicillin, and 13 (48%) were resistant to Levofloxacin.
Seven (26%) patients were neutropenic (PMN < 1500/uL) at the onset of the bac-
teremia. Thirteen (59%) had a hematologic malignancies and 11 (41%) had a
solid tumor. Four (15%) patients had COPD, 3 (11%) had asthma and 1 (4%)
had pulmonary fibrosis. One patient did not receive any empirical treatment, de-
teriorated and died within 24 hours after onset of the initial symptoms. Overall, 3
(11%) patients died during their hospital stay.
Conclusion. Although pneumococcal bacteremia remains rare in cancer patients

including those with neutropenia, resistance to commonly used antibiotics is higher
than expected. Our study illustrates the difficulty of choosing empiric antibiotics for
patients with suspected pneumococcal bacteremia with such a high level of
resistance.
Disclosures. All authors: No reported disclosures.

735. Nutritionally Variant Streptococci Bacteremia in Cancer Patients: A
Relatively Benign Occurrence
Ileana Acevedo, MD1; Joseph Halliday, DO2; Jayasree Krishnan, MBBS3; John Greene,
MD, FACP2,3; 1Infectious Disease, University of South Florida College of Medicine,
Tampa, FL; 2University of South Florida College of Medicine, Tampa, FL; 3Moffitt
Cancer Center, Tampa, FL

Session: 104. Bacteremia: Streptococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. Nutritionally Variant Streptococci (Abiotrophia and Granulicatella)
are found normally in the oropharynx, genitourinary tract, and intestinal tract.
NVS are typically associated with endocarditis in immunocompetent patients and
bacteremia in immunosuppressed patients. Chemotherapy-induced mucositis
and neutropenia have previously been identified as risk factors in cancer patients.
In this study we investigated the clinical characteristics of NVS bacteremia in
cancer patients and identified risk factors and mortality rates associated with these
infections.
Methods. We retrospectively reviewed all cases of NVS bacteremia occurring from

June 1999 to April 2014 at H. Lee Moffitt Cancer Center and Research Institute. We
collected data regarding baseline demographics and clinical characteristics such as age,
sex, underlying malignancy, neutropenic status, duration of neutropenia, treatment,
and outcome.
Results. Thirteen patients were identified with positive NVS blood stream infec-

tion. Ten patients (77%) had hematologic malignancies. Seven patients (54%) were
neutropenic with an average duration of 14 days. The median age was 60 years.
There was no gender predilection. Seven patients had mucositis at the time of diagno-
sis. One patient had gingivitis with dental abscess. None of the patients developed in-
fective endocarditis. Most patients were on empiric antimicrobial therapy with
ciprofloxacin, levofloxacin or piperacillin/tazobactam at the time of breakthrough bac-
teremia. Almost all patients received vancomycin as definitive treatment. All the pa-
tients had transient bacteremia with an average duration of positive blood cultures
of 1 day. The 30 day mortality rate was 16.67%. Mortality was not attributable to
NVS bacteremia.
Conclusion. NVS should be considered as a possible agent of gram positive bac-

teremia in cancer patients with neutropenia and a breach in oral or gastrointestinal
mucosa, especially chemotherapy-induced mucositis or gingivitis. We recommend
against routine removal of the central venous catheters given the benign course of
NVS bacteremia, rapid clearance from blood, and likely oral or GI tract source of
the pathogen. NVS bacteremia did not contribute to the mortality of patients in our
study.
Disclosures. All authors: No reported disclosures.
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736. Clinical characteristics of invasive Group G Streptococcal diseases in a
tertiary care hospital in Japan over 12 years: Comparison with invasive non-
Group G streptococcal diseases
Yoshihiro Fujiya, MD; Kayoko Hayakawa, MD, PhD; Kei Yamamoto, MD;
Momoko Mawatari, MD; Satoshi Kutsuna, MD, PhD; Nozomi Takeshita, MD, PhD;
Yasuyuki Kato, MD, MPH; Shuzo Kanagawa, MD; Norio Ohmagari, MD, MSc;
Disease Control and Prevention Center, National Center for Global Health and
Medicine, Tokyo, Japan

Session: 104. Bacteremia: Streptococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. Invasive streptococcal diseases are associated with significant mor-
bidity and mortality. Group A streprococci (GAS) and Group B streptococci (GBS)
have been considered as the main pathogens. Recently, the reports on invasive
Group G streptococcal (GGS) diseases have increased worldwide. The reports on the
detailed clinical epidemiological information are quite limited.
Methods. Patients diagnosed with invasive streptococcal diseases at NCGM from

January 2002 to January 2014 were identified retrospectively. Invasive streptococcal dis-
eases were defined as isolation of organisms from normally sterile sites. Clinical char-
acteristics and laboratory findings were obtained from medical records and those of
invasive GGS diseases were compared with invasive non-GGS (NGGS) diseases.
Results. Fifty four patients with invasive GGS diseases (GGS group) and 69 with

NGGS (NGGS group) were identified. NGGS consists of 17 (24.6%) GAS and 52
(75.4%) GBS. The isolation of organisms was mainly from blood culture (n = 114,
92.7%). The mean age of GGS group was significantly higher than NGGS group
(table, Figure 1). Clinical characteristics of two groups are summerized in table and
figures. In-hospital mortality did not differ between two groups (0% vs 4.3%,
p = 0.26). No penicillin or cephalosporin resistance was observed in either group.
NGGS isolates were more resistant to levofloxacin as compared to GGS isolates
(n = 13 [18.8%] vs n = 0 [0%], p = 0.001). Cellulitis, especially at lower limb, were
more frequent among GGS group than NGGS (Figure 2).

Clinical characteristics of GGS and NGGS patients

Variable
GGS, no.

(%)
NGGS, no.

(%)
P value

(GGS vs NGGS)

Age 75.6±14.8 58.9±20.9 <0.001
Male 34 (63%) 35 (51%) 0.20
Impaired consciousness 23 (43%) 12 (20%) 0.01
Diabetes mellitus 9 (16%) 13 (6%) 0.82
Cardiovascular disease 29 (54%) 25 (36%) 0.07
Malignacy 18 (33%) 17 (25%) 0.32

Conclusion. GGS is more likely to be associated with the cellulitis in
elderly population with the underlying diseases. An aging society is coming world-
wide in future. It is important that primary physicians and ER doctors recognize
the clincal characteristics of the invasive GGS disease, which are distict from
NGGS disease. This is a report for the world from Japan which aging goes ahead
through.
Disclosures. All authors: No reported disclosures.

737. The Impact of Obesity and Diabetes on the Risk and Outcomes
of Invasive Group A Streptococcus Infections in Adults, Active Bacterial
Core Surveillance (2010-2012)
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Background. With limited prevention strategies, identifying prognostic factors for
invasive group A Streptococcus (iGAS) infections is important. Obesity and diabetes
have been linked to increased risk of skin and soft tissue infections (SSTIs)–common
manifestations of iGAS. We analyzed iGAS incidence and outcomes in obese vs nor-
mal weight persons and diabetics vs non-diabetics.
Methods. We identified 2010-2012 community-onset cases of iGAS among non-

pregnant adults from select counties at 10 US Active Bacterial Core surveillance sites.
Cases are defined by isolation of GAS from a normally sterile site or from a wound in a
patient with necrotizing fasciitis or streptococcal toxic shock syndrome in a resident of
the surveillance area. Patient demographics, height, weight and clinical data were ob-
tained from medical records. We used height and weight to calculate body mass index
(BMI) or imputed BMI for missing values, categorizing patients into normal weight
(BMI 18.5- < 25.0), overweight (25.0- < 30.0), obese grades 1-2 (30.0- < 40.0) and
obese grade 3 (≥40.0). Through Poisson regression, we estimated iGAS incidence by
BMI category and diabetes status after controlling for sex, age, race and other under-
lying conditions using ABCs catchment area population estimates from the 2011 Be-
havioral Risk Factor Surveillance System survey for denominators. Multivariable
logistic regression was used to compare risk of death by BMI category and diabetes
status.
Results. There were 2135 iGAS cases. Diabetes [relative risk (RR)= 3.0, 95% con-

fidence interval (CI)= (2.3-3.9)] and grade 3 obesity among non-diabetics (RR= 2.8,
95%CI= 2.3-3.4) were associated with an increased risk of iGAS. Neither obesity nor
diabetes was associated with increased risk of death. SSTIs, with the lowest case fatality
ratio (1.9%) among all infection types, were more common in obese and diabetic per-
sons compared to normal weight (p < 0.001) and non-diabetic (p = 0.001) persons,
respectively.
Conclusion. Diabetes and extreme obesity in non-diabetics were independent risk

factors for iGAS. SSTIs, which tend to be less severe than other infection types, seem to
be driving the increased risk. Efforts to prevent and treat obesity and diabetes may help
reduce the occurrence of iGAS.
Disclosures. All authors: No reported disclosures.

738. The Increasing Threat of Group B Streptococcus Infection in Adults
Padma Natarajan, MPH, MS1,2; Donald M. Poretz, MD2,3; 1Trinity School of Medicine,
Alpharetta, GA; 2Infectious Diseases, Inova Fairfax Hospital, Falls Church, VA;
3Infectious Diseases Physicians, Annandale, VA

Session: 104. Bacteremia: Streptococcal Bacteremia
Friday, October 10, 2014: 12:30 PM

Background. Group B Streptococcus (GBS) is not just the primary cause of sepsis
in neonates anymore. It is also becoming an increasingly important cause of morbidity
and mortality in adults. The rise of GBS infections globally is not new and has been
reported over the past few decades. However with the marked increase of cardiovascu-
lar disease and diabetes over the last several years, which are both serious risk factors
for GBS infection, along with fewer antibiotics being available for treatment due to
growing antimicrobial resistance, the rise in cases could grow exponentially. This
study aims to better understand the current rates, risk factors, outcomes, and resistance
patterns of GBS bacteremia.
Methods. This is a retrospective study using electronic medical records of non-

pregnant patients >16 years of age with positive Streptococcus agalactiae bloodstream
infections collected from the Inova Health system in Northern Virginia from
2011-2013.
Results. 113 cases of positive Streptococcus agalactiae were identified from 2011-

2013, with 21% (24/113) of them being recurrent cases. The average number of
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episodes per year was 38. The average age of patients was 63.9 years with a range of ages
18-94, of which 59% (67/113) were male, and 41% (46/113) were female. In 66% of
cases, the infection source was without focus. The remaining cases had infectious
sources associated with pneumonia, cellulitis, osteomyelitis, septic arthritis, infective
endocarditis, and pyelonephritis, and 7% of patients presented with septic shock.
The most common co-morbidities included hypertension, diabetes mellitus, and cor-
onary artery disease. Mortality rate in this group was 15% (17/113) and the most com-
mon resistant antibiotics included tetracycline (61%), erythromycin (39%),
clindamycin (31%), azithromycin (31%), and clarithromycin (31%).
Conclusion. GBS infections continue to rise, particularly in patients with signifi-

cant co-morbidities leading to recurrent infections, amputations, or even death. Anti-
biotic resistance is increasing, and currently there are only a few options available for
treatment. Therefore, it is imperative that more attention be placed on the prevention
and treatment of GBS infections.
Disclosures. All authors: No reported disclosures.

739. Outcomes and pharmacoeconomic analysis of a home intravenous
antibiotic infusion program in veterans
Christine Ruh, PharmD1; Ganapathi Parameswaran2; Amy Wojciechowski PharmD,
BCPS1; Kari Mergenhagen, PharmD, BCPS AQ-ID1; 1Pharmacy, VAWestern
New York Healthcare System, Buffalo, NY; 2VAWestern New York Healthcare System,
Buffalo, NY
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Background. The implementation of outpatient parenteral antimicrobial therapy
(OPAT) programs has increased due to the benefits of reduced cost with equivalent
clinical outcomes compared to inpatient care. The purpose of this study is to evaluate
the outcomes, both efficacy and adverse effects, of our program. Secondarily, a phar-
macoeconomic analysis was performed to compare costs of the program to inpatient
hosiptal care or rehabilitation.
Methods. This study is a retrospective chart review of 98 courses of OPAT be-

tween April 2011 and July 2013 to determine success rate and risk factors for failure.
Clinical failures were defined as readmission during therapy, readmission within 3
months after discontinuation, or death. Failure due to adverse drug event (ADE)
was defined as premature discontinuation, antibiotic switch, or readmission due
to ADE. Baseline characteristics and program specific data were analyzed to deter-
mine variables that may affect outcome. Statistically significant variables were built
into a multivariate logistic regression model to determine factors predictive of
OPAT failure. A pharmacoeconomic analysis of this program was performed
using billing records.
Results. Overall there were 43 failures (43.9%) and 55 successes (56.1%). Of

the total failures, 27.9% were due to ADE, 25.6% to therapy failure, 34.9%
to comorbidities, and 11.6% to miscellaneous causes. In the multivariate analysis,
shorter duration of therapy was associated with a higher chance of failure
(p = 0.0003). Eosinophilia was also a predictor of failure ( p = 0.0026). The total
cost of the program was $610,344. When compared to inpatient or rehabilitation
care during the same period, the cost savings was $10,201,386 or $2,657,531,
respectively.
Conclusion. OPAT is becoming an increasingly important option that is safe

and effective for managing patients who require long-term use of intravenous anti-
microbials. In our study, patients tolerated OPAT well, with a low number of failures
due to ADE. Eosinophilia and shorter duration of treatment were associated with
higher rates of failure. The clinical outcomes and cost savings of our program dem-
onstrate that OPAT can be a viable alternative to long-term inpatient antimicrobial
therapy.
Disclosures. All authors: No reported disclosures.

740. Hospital Avoidance Utilizing an ID Supervised OPAT Program
Nathan Skorodin, PharmD1; Russell Petrak, MD, FIDSA2; David W. Hines, MD2;
Robert Fliegelman, DO2; 1Pharmacy, Metro Infectious Disease Consultants, Burr
Ridge, IL; 2Metro Infectious Disease Consultants, LLC, Burr Ridge, IL
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Friday, October 10, 2014: 12:30 PM

Background. Evaluate the effectiveness of an infectious disease physician man-
aged outpatient antibiotic therapy (OPAT) program.
Methods. A retrospective chart review of 3754 patients from August 2011 through

July 2013 who received intravenous OPAT through our program. Patients were either
initiated in the hospital (HI) or in the office (OI).
Results. 3754 patients were initiated or continued on IV antibiotics for 3 days or

longer in the outpatient setting after evaluation by an infectious disease (ID) specialist.
Evaluated therapy was delivered exclusively in the outpatient setting. The age of pa-
tients ranged from 2-99 years old (average 60). Predominant diagnoses were (Bone/
Joint) B/J: 30.1%, (Skin/Soft Tissue) S/ST: 25%, Abscess: 15.2%, UTI: 10.1%. Most
common antibiotics were Ertapenem: 26.7%, Daptomycin: 25%, Ceftriaxone: 24.7 %,
Vancomycin: 24.5%. 524 patients required at least 2 antibiotics during therapy. Dura-
tion of therapy for specific diagnoses: B/J: 34.7 days, S/ST: 14.22 days, UTI: 11.8 days,
Abscess: 22.9 days. Outcomes were defined as success, modified success and failure.
Success was defined as cure without relapse or admission due to primary infectious
diagnosis. Modified success was defined as success with line complications or adverse
drug reactions but without hospital admission. Failure was defined as relapse within 30

days of therapy completion or hospitalization due to progression of primary infection
or treatment complication.
Failures were seen in 200 patients (5.33%), with 91 relapses (2.42%), 66 primary in-

fection progressions (1.76%), and 43 admissions due to therapeutic complications
(1.15%). Relapses were more commonly seen in OI and primary infection progressions
in HI patients. Overall cure rates were 94.67%. Total number of patients requiring hos-
pitalization after admission to our program was 109 (2.9%).
Conclusion. An ID physician supervised OPAT program is safe, efficient, and cost

effective. With the continued push for alternatives to inpatient care, it becomes increas-
ingly important for ID physicians to play a role in outpatient care to optimize out-
comes, reduce hospital utilization, minimize complications, and maximize cost
containment. This program will meet the needs of patients, payers, and healthcare fa-
cilities as healthcare reform continues.
Disclosures. R. Petrak, HHI Infusion: Board Member, Consulting fee

R. Fliegelman, HHI Infusion: Shareholder, Dividends

741. Management of Hepatitis C Among Infectious Diseases Physicians:
Current Practice and Opinions
Cody Chastain, MD1; Susan E. Beekmann, RN, MPH2,3; Erika Wallender, MD, MPH4;
Todd Hulgan, MD, MPH1; Jack Stapleton, MD2; Philip M. Polgreen, MD2,3; 1Medicine,
Vanderbilt University Medical Center, Nashville, TN; 2Division of Infectious Diseases,
Department of Internal Medicine, University of Iowa Carver College of Medicine, Iowa
City, IA; 3Emerging Infections Network, Iowa City, IA; 4Internal Medicine, Vanderbilt
University Medical Center, Nashville, TN

Session: 105. Clinical Practice Issues
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Background. Hepatitis C (HCV) is a prevalent cause of morbidity and mortality.
Updated screening guidelines, public awareness campaigns, and new direct-acting
antiviral agents are likely to increase the number of patients seeking HCV care. Infec-
tious diseases (ID) physicians have been identified as a group well suited to manage
HCV, but the current and anticipated role of ID physicians has not been sufficiently
evaluated.
Methods. Adult ID physicians were surveyed regarding their opinions and current

practices related to HCV care through the Emerging Infections Network (EIN) via a
10-question survey.
Results. Of 1,172 EIN members in the U.S., Canada, and Puerto Rico, 550 (47%)

responded. Most (71%) responded that ID physicians should evaluate and/or treat all
HCV infections with gastroenterology/hepatology support, while a minority (25%) re-
sponded that ID physicians should only evaluate and/or treat patients with mild-mod-
erate liver fibrosis or HIV co-infection. Overall, 54% of respondents currently evaluate
and/or treat HCV infection in some capacity, either as HCV mono-infection (40%)
and/or HIV/HCV co-infection (47%). Fifty-two percent of physicians who do not cur-
rently evaluate and/or treat HCV mono-infection indicated interest in doing so in the
future. Factors influencing this decision include clinical capacity/infrastructure, inter-
feron-free regimens for all genotypes, and training/experience. Respondents who do
not plan to evaluate and/or treat HCV mono-infection in the future (27%) most com-
monly cited insufficient capacity/infrastructure, lack of desire, and inadequate train-
ing/experience as their rationale. Most ID physicians (61%) did not feel that
graduate medical education prepared them to evaluate and/or treat HCV, and mem-
bers indicated a need for a broad range of training resources.
Conclusion. More than 90% of respondents believe that ID physicians should be

active in HCV management. The majority of ID physicians who wish to manage HCV
mono-infection already provide this service, although many may increase this area of
their practice. Expanding graduate medical education, emphasizing continuing medi-
cal education, and developing novel management paradigms will be necessary to op-
timize HCV care in the future.
Disclosures. All authors: No reported disclosures.

742. Evaluation of Anti-Tuberculosis Medication Errors at an Urban
University Hospital
Patrick Buczynski, MD1; Celestine Odenigbo, MD1; Jason Zucker, MD1; Shin-
Pung Jen, PharmD2; David Cennimo, MD1; Amee Patrawalla, MD3; 1Medicine and
Pediatrics, Rutgers New Jersey Medical School, Newark, NJ; 2Pharmacy, University
Hospital, Newark, NJ; 3Medicine, Rutgers New Jersey Medical School, Newark, NJ
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Background. Combination therapy with Isoniazid, a Rifamycin, Pyrazinamide
and Ethambutol is the standard of care for active tuberculosis (TB) treatment. Errors
in medication administration could lead to inadvertent underdosing and resistance de-
velopment, or significant side effects with overdosing. Given the recent nationwide
focus on medication errors we attempted to establish the incidence of TB medication
errors at University Hospital in Newark, NJ, a community with a relatively high prev-
alence of TB compared with the rest of the United States.
Methods. A retrospective review of anti-TB medications prescribed during admis-

sions between July 2010 - June 2013 was conducted at University Hospital in Newark,
NJ. Data was compared to the 2003 CDC guidelines for TB management. Medication
errors were classified as improper drug regimen, incorrect dosing, incorrect medication
adjustment for kidney and liver dysfunction and errors associated with concomitant
highly active anti-retroviral therapy (HAART) use. We also categorized errors by con-
sulting and admitting service at time of initiation.
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Results. A total of 72 admissions withsuspected, active TB were reviewed during
the study period. 42 admissions (58%) had at least one error. Of the 63 total errors
identified, the most common errors involved incorrect dosing of pyrazinamide
(45%) followed by Ethambutol (25%). Of the 19 patients on concomitant HAART
therapy, 37% were dosed incorrectly. Of the three patients in our study with creatinine
clearance < 30 ml/minute, not one had appropriate renal dosing. Medication error rate
was not significantly different whether the patient had an Infectious Disease (ID) con-
sult (63.6%), a Pulmonology consult (57.4%), or both (61.3%).
Conclusion. TB medication error rates are high among inpatients with suspected

active TB despite frequent practice exposure. While this is the first recent study to eval-
uate inpatient anti-TB medication errors, our findings are consistent with those seen in
studies of HIV medication errors at this institution and nationwide. The development
of certain interventions, such as EMR reminders or mandatory pharmacist consults,
could potentially reduce this error rate in the future.
Disclosures. All authors: No reported disclosures.

743. Development of a smartphone-based physician decision tool for
common pediatric infectious conditions
Joshua Herigon, MPH1; Russell Mcculloh, MD2; Jason G Newland, MD2; 1Infectious
Diseases, Children’s Mercy Hospitals and Clinics, Kansas City, MO; 2Children’s Mercy
Hospitals and Clinics and University of Missouri-Kansas City, Kansas City, MO
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Background. Smartphones have emerged as important consumer and business
devices for physicians. However, little empiric evidence exists regarding physicians’
use of smartphone apps for clinical purposes. We sought to determine the feasibility
of developing and implementing a smartphone-based app for managing febrile infants
<60 days old and community-acquired pneumonia (CAP) and to evaluate trends in
utilization of this app after release.

Methods. We identified select pediatric conditions among existing guidelines at
our hospital for inclusion in the app. An initial search for private software developers
was conducted. After discussing the project with these potential partners, formal bids
were submitted to us. Based on cost, design values, project vision, and availability, we
selected an appropriate developer. Wireframes (visually simplified schematics) were
created and submitted to the developer to guide app creation. We selected a cohort
of beta testers from volunteers at our hospital. Betas (or "draft" versions) were

distributed to our testers via TestFlight. Based on testers’ feedback, the app was revised.
The app was released worldwide in Apple’s iTunes App Store in June 2013; available as
a free download. We collected download data from Apple’s developer portal and usage
data using embedded analytics code from Apsalar.
Results. Since release, the app has been downloaded 744 times and used 2,137

times (Figure 1). The app was most downloaded in its first month, representing
22% of total downloads. The app was most popular in the US (47% of total down-
loads) followed by Brazil, the United Kingdom, and Saudi Arabia (Figure 2). Users
average 2 sessions per month; the average session length is 33.6 seconds. Users most
frequently accessed information for CAP, specifically antibiotic choices for inpatient
treatment of complicated pneumonia (194 uses) and guidance for diagnostic radiol-
ogy (124 uses) and laboratory (121 uses) choices. A checklist for assessing HSV risk
was the most commonly accessed (94 uses) component of the febrile infant
guideline.
Conclusion. Smartphone apps represent a mechanism for worldwide dissemina-

tion of evidence-based recommendations.
Disclosures. J. G. Newland, Pfizer: Grant Investigator, Grant recipient

744. Apps for ID: A Regularly Updated Database of iPhone and iPad Apps
for Infectious Disease Physicians
Max Masnick, BA1; Daniel Morgan, MD, MS2; Anthony D. Harris, MD, MPH2;
1Epidemiology and Public Health, University of Maryland Baltimore, Baltimore, MD;
2Epidemiology and Public Health, University of Maryland School of Medicine,
Baltimore, MD
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Background. Smartphone and tablet apps are an important tool for infectious dis-
ease physicians, hospital epidemiologists, and infection preventionists. However, discov-
ering and evaluating infectious disease-related apps is difficult. The app store changes
too quickly for manual systematic review of apps by experts to be practical, and we
are not aware of any regularly-updated, high-quality resources listing relevant apps.
Methods. We have created a searchable database of all apps in the Apple App

Store, where iPhone and iPad apps are sold. By searching this database with a pre-pro-
grammed query, we systematically generated a list of infectious disease-related apps
sorted by relevance. This list of apps was then manually curated to remove any irrel-
evant apps.
The curated app list is automatically and systematically updated each month to in-

clude new apps, and is then published on a public website: http://purl.org/geco/id-
apps. It is searchable and allows physicians, nurses, and other domain experts to
post their own reviews of listed apps.
Results. Out of more than 1,100,000 apps in the Apple App Store, our query iden-

tified 2,654 apps sorted by relevance. 14 out of 20 infectious disease-specific apps pre-
viously identified by Moodley et al. were listed in the top 200 results from our database.
In the top 30 results, 2 were not relevant to infectious diseases and 1 was not in English;
these were manually removed. The top 3 apps included Infections (antimicrobial pre-
scribing guidelines), CDC Antibiotic Guidelines, and Infection Control Pocketbook.
Conclusion. We created a list of infectious disease apps for physicians that will be

kept up-to-date through an automatic process. This service will allow physicians to
more easily find phone and tablet apps related to infectious diseases.
Disclosures. All authors: No reported disclosures.

745. Risk of Peripheral Blood Eosinophilia and Hypersensitivity Reactions
among Patients Receiving Outpatient Parenteral Antibiotics
Kimberly Blumenthal, MD1,2,3; Ilan Youngster, MD2,4,5; Robert Parker, ScD1,2,6;
Rochelle Walensky, MD, MPH, FIDSA1,2,7; Sandra Nelson, MD2,4; 1Medical Practice
Evaluation Center, Department of Medicine, Massachusetts General Hospital, Boston,
MA; 2Harvard Medical School, Boston, MA; 3Division of Rheumatology, Allergy, and
Immunology, Department of Medicine, Massachusetts General Hospital, Boston, MA;
4Division of Infectious Diseases, Department of Medicine, Massachusetts General
Hospital, Boston, MA; 5Division of Infectious Diseases, Boston Children’s Hospital,
Boston, MA; 6Biostatistics Center, Department of Medicine, Massachusetts General
Hospital, Boston, MA; 7Division of Infectious Diseases, Massachusetts General
Hospital, Boston, MA
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Background. Drug-induced peripheral eosinophilia (EOS) complicates antimicro-
bial therapy, though little is known about its frequency and implications. Using a pop-
ulation of monitored outpatients on parenteral antibiotics, we aimed to determine the
frequency of drug-induced EOS and risk of subsequent hypersensitivity reactions
(HSR).
Methods. We evaluated a prospective cohort from the Outpatient Parenteral An-

timicrobial Therapy program consisting of discharged inpatients evaluated by Infec-
tious Disease consultants beginning therapy from September 1, 2012-December 31,
2013 and monitored during prescribed intravenous antibiotic therapy (>2 weeks)
with at least one differential blood count. We considered whether age or gender was
associated with EOS, defined as an absolute eosinophil count (AEC) ≥500/mL. We
examined the association of EOS with subsequent sign of HSR, including: documented
rash; liver injury (new ALT > 100U/L); and renal injury (CrCL increase >0.5mg/dL or
50% of baseline). Relative risk was calculated from binomial regression with a log link
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accounting for periods before and after onset of EOS, defined as 5 days before EOS
detection.
Results. Of the 824 patients, 60% were male with median age 60y and median du-

ration of therapy 41d (IQR: 31-45d). Of these, 210 (25%) developed EOS with a me-
dian peak AEC of 726/mL (IQR: 594-990/mL, range: 500-8,610/mL). Occurrence of
EOS was associated with greater age (median: 64y vs 59y, p<0.001), but not gender
(p>0.25). There were subsequent signs of HSR in 65/210 (31%) of patients with
EOS, including rash (N = 32), renal injury (N = 31), and liver injury (N = 13). Once
patients develop EOS, compared to patients who never develop EOS, they are at in-
creased risk of developing rash (15.2% vs 6.0%, p < 0.001; RR 3.2, 95% CI 2.0,5.0;)
and possibly renal injury (14.8% vs 10.1%, p = 0.08; RR 1.8, 95%CI 1.2, 2.7), but not
liver injury (6.2% vs 6.7%, p > 0.5; RR 1.05, 95%CI 0.58, 1.9).
Conclusion. Eosinophilia is a common complication of extended parenteral anti-

microbial therapy. A majority of patients with EOS do not develop signs of an HSR.
However, EOS confers an over 3-fold risk of developing a rash and may increase the
risk of renal injury. Further studies are needed to examine whether patients with EOS
have a greater risk of renal or liver injury.
Disclosures. All authors: No reported disclosures.

746. Tolerability of Cephalosporins and Carbapenems in Patients with
Reported Penicillin Allergies in a Real World Setting
Heather Hansen, PharmD1; Mandelin Cooper, PharmD2; Sarah Fogg, PharmD1;
Rosalee Zackula, MA3; 1Pharmacy, Wesley Medical Center, Wichita, KS; 2Pharmacy,
HCA, Wichita, KS; 3Research, University of Kansas School of Medicine, Wichita, KS
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Background. Practitioners have historically avoided cephalosporins and carbape-
nems in penicillin allergic patients. Despite recent literature suggesting a lower cross-
sensitivity than originally reported; practitioners continue to avoid cephalosporins and
carbapenems in this patient population. The purpose of this study is to evaluate the
tolerability of cephalosporins and carbapenems in patients with reported penicillin al-
lergies in a real world setting.
Methods. A retrospective study was performed using de-identified information

from patient medical records. Patients were excluded if a cephalosporin or carbape-
nem allergy was reported prior to receiving the antibiotic, an unspecified beta-lac-
tam allergy was listed, or a medication to treat an allergic reaction (steroids,
diphenhydramine, or IM epinephrine), were received two hours prior to receiving
the antibiotic. Cross-reactions were determined if the antibiotic was discontinued
and either received a medication to treat an allergic reaction or an allergy was
added to their patient profile.
Results. Five hundred patients were included (n = 480 Cephalosporins, n= 20

Carbapenems) and 20 met the reaction criteria resulting in a prevalence of 4%
cross-sensitivity for all included patients, and 4.2% (n = 20) for cephalosporins
and 0% (n = 0) for carbapenems. Reported penicillin allergy severity and the rate
of reaction were found to be statistically significant (p value 0.035). When the var-
iables gender, antibiotic received, and age were held at fixed values, andthe prior pen-
icillin allergy reaction was listed as severe the odds ratio for another reaction was 6.6
(p-value 0.032, 95% CI 1.17-37.66) and 5.9 for mild (p-value 0.021, 95% CI 1.31-
26.95).
Conclusion. Despite the limitations of a de-identified, retrospective study the re-

sults show a low cross-reactivity prevalence rate and the limited reactions that occur
were mild in nature. Giving a cephalosporin or carbapenem to patients with reported
penicillin allergies appears to be well tolerated in a real world setting.
Disclosures. All authors: No reported disclosures.

747. Implementation of weight-based blood culture collection in pediatric
hematology/oncology patients
Martina I. Lefterova, MD, PhD1; Jennifer I. Romero1; Kathleen Gutierrez, MD3; Gary
V. Dahl4; Niaz Banaei, MD5; 1Pathology, Stanford Hospital and Clinics, Stanford, CA;
2Immunology and Ophthalmology, Genentech, South San Francisco, CA; 3Stanford
University Division of Pediatric Infectious Disease, Palo Alto, CA; 4Department of
Pediatrics, Division of Pediatric Hematology/Oncology, Stanford University, Palo Alto,
CA; 5Departments of Pathology and Medicine, Division of Infectious Diseases and
Geographic Medicine, Stanford University, Palo Alto, CA
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Background. Several studies have shown that collecting larger blood volumes im-
proves bacteremia detection in children. In this study, we assessed existing blood cul-
ture practices for hematology/oncology patients in a pediatric hospital, and through a
multidisciplinary approach formulated institutional guidelines to optimize blood vol-
ume and minimize frequency of blood draws for blood culture.
Methods. We assessed frequency and volume of blood culture sets, patient

weights, and culture results for routine blood cultures from pediatric hematology/on-
cology patients over six months at Lucile Packard Children’s Hospital. We then imple-
mented weight-based blood culture collection criteria and defined the frequency of
follow-up testing to one culture set at 24 hours after presentation, unless otherwise in-
dicated. The guidelines were re-enforced through educational activities with nursing
staff and treating physicians. The efficacy of the intervention was monitored over
the following four months.

Results. During the pre-intervention period, patients were undergoing daily draws
regardless of prior blood culture results and 35% of blood culture sets did not meet
weight-based criteria. Cultures on Day 1 captured nearly all patients with true patho-
gens, while positivity on subsequent days was frequently due to contaminants. After
the intervention, the average number of follow-up cultures for the unit decreased
from 131.5/month to 66.3/month, whereas the average number of cultures on the
day of presentation (Day 1) did not change (62.2 vs 56.8/month). The proportion of
positives that likely represent skin microbiota contaminants also decreased. Addition-
ally, blood culture sets with sufficient volumes based on weight-based criteria increased
from 65% in the month before the intervention to 85% in the following year.
Conclusion. One-time weight-based blood culture is sufficient for recovery of

blood cultures with true pathogens in a pediatric hematology/oncology population. Ev-
idence-based institutional policy was able to achieve optimized blood volume and min-
imized frequency of blood culture.
Disclosures. All authors: No reported disclosures.

748. Outpatient Parenteral Antimicrobial Therapy (OPAT) with
Continuous Infusions by Elastomeric Infusion Devices in Japan, as an
Effective Tool for Better Antimicrobial Stewardship
Ryota Hase, MD; Naoto Hosokawa, MD, PhD; Kiyoharu Muranaka, MD;
Daisuke Suzuki, MD; Takahiro Mikawa, MD; Shunsuke Uno, MD; Kazuyasu Miyoshi,
MD; Koji Fujita, MD; Hiroyuki Suzuki, MD; Department of Infectious Diseases,
Kameda Medical Center, Kamogawa, Chiba, Japan

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. Once-daily antimicrobials such as ceftriaxone are frequently used
for OPAT in many countries, however those agents tend to be overused due to their
convenience. Our infectious diseases team implemented the new OPAT project with
continuous infusion by elastomeric infusion devices in July 2012 and has expanded it
with support of homecare services. The aim of this study is to review our project at
Kameda Medical Center after 22 months of operation.
Methods. We retrospectively collected data about age, sex, diagnosis, organisms,

types of OPAT (hospital OPAT or homecare OPAT), antimicrobials, treatment dura-
tion, bed-days saved, outcome, readmission rate and estimated cost reductions of all
patients who were treated by OPAT with continuous infusions from July 2012 to
April 2014.
Results. 20 patients were treated by OPAT with continuous infusions by elasto-

meric infusion devices during the study term. The median age was 62 years (range
15-82). 15 patients (75%) were treated by hospital OPAT, and 5 (25%) treated by
homecare OPAT. The most common diagnosis was osteomyelitis (35%), followed by
soft tissue infection (20%). The prevalence of bacteremia was 60%. The most common-
ly targeted organism was methicillin-sensitive Staphylococcus aureus (55%). Cefazolin
was used most frequently (60%), followed by Penicillin G (15%). The median OPAT
days was 15 (range 4-29 days). Total bed days saved was 311. Peripheral inserted cen-
tral catheter (PICC) was inserted for all patients and only one had to change PICC
during the treatment. Only one patient discontinued OPAT due to leukocytopenia.
18 patients were cured and 2 were improved. No patient needed readmission. The es-
timated medical cost reduction was about 2.6 million yen, that is approximately 25
thousand US dollars.
Conclusion. Our OPAT project with continuous infusions by elastomeric infusion

devices successfully used first-line narrow spectrum antimicrobials for outpatients,
which avoids prescribing unnecessary once-daily antimicrobials with broader spec-
trum. Our experience shows OPAT with continuous infusion is safe and feasible prac-
tice not only for efficient bed utilizations and medical cost savings but also for better
antimicrobial stewardship.
Disclosures. All authors: No reported disclosures.

749. Validation of the Problem List for Real-Time Identification of Patients
with Pneumonia for Stewardship Intervention
Courtney Hebert, MD, MS1; Richard King2; John Langhenry2; Benjamin Romer2;
Jessica Johnston, MS3; Kurt Stevenson, MD, MPH3; 1Biomedical Informatics,
Ohio State University Wexner Medical Center, Columbus, OH; 2College of Medicine,
Ohio State University Wexner Medical Center, Columbus, OH; 3Infectious Diseases,
Antimicrobial Stewardship Program, Ohio State University Wexner Medical Center,
Columbus, OH

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. In-hospital stewardship interventions require identifying at-risk pa-
tients at the point of care. Patients with pneumonia (PNA) are often targeted for stew-
ardship interventions. One way to identify patients with PNA in real-time is to use the
electronic problem list (PL), a clinician-maintained list of a patient’s medical issues
that resides within the electronic health record. The reliability of the PL for identifying
patients with PNA is unknown. This study had two objectives: 1. Determine the reli-
ability of the PL for detecting patients with PNA. 2. Assess the potential benefit of in-
hospital stewardship interventions for PNA patients.
Methods. All data were collected at the Ohio State University. To assess the reli-

ability of the PL we calculated the percentage of patients with PNA on their PL who fit
a clinical definition of PNA, and, separately, the percentage of patients with a primary
discharge diagnosis of PNA who had PNA on their PL. Two infectious diseases
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physicians reviewed each of these cases to determine whether a stewardship interven-
tion could have been made. Potential interventions were categorized into empiric an-
tibiotic choice, duration of therapy, or targeted therapy.
Results. Among consecutive patients with PNA on their PL, 79% (70/89) met

CDC criteria for PNA. Figure 1 details those who did not. Of 53 patients with a pri-
mary discharge diagnosis of PNA, 28 (53%) had PNA on their PL during hospitaliza-
tion. These 53 patients were further categorized as having community-acquired PNA
(CAP) or healthcare associated PNA (HCAP). Overall, a stewardship intervention
could have been made in 48% of those with CAP and 64% of those with HCAP.
The intervention category most commonly identified was duration of therapy for
HCAP and empiric therapy for CAP (Figure 2).

Conclusion. We found that patients with PNA on their PL had clinically signifi-
cant PNA in over 75% of cases. However, among those patients discharged with a di-
agnosis of PNA only about half had PNA documented on their PL. The lack of PL
sensitivity for capturing PNA patients suggests a need to improve PL quality prior
to using it for real-time interventions. Our study also demonstrates many potential op-
portunities for real-time stewardship intervention for patients with PNA.
Disclosures. All authors: No reported disclosures.

750. Effectiveness, Safety, and Impact on Healthcare Decongestion by a
Busy Canadian Infusion Centre for Outpatient Parenteral Antimicrobial
Therapy
Kevin Afra, MD1; Maggie Wong, PharmD2; Michael G. Chapman, MD1,3,3;
Yazdan Mirzanejad, MD1,2,3; Gregory D. Deans, MD, MHSc1,2,3; 1University of British
Columbia, Vancouver, BC, Canada; 2Jim Pattison Outpatient Care and Surgery Centre,
Surrey, BC, Canada; 3Surrey Memorial Hospital, Surrey, BC, Canada

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. Outpatient Parenteral Antimicrobial Therapy (OPAT) provides in-
travenous (IV) antibiotic therapy to patients in an ambulatory setting. Typically
OPAT is overseen by Emergency Room (ER) physicians. However, in 2011 a stand-
alone infusion center was created to decongest the Surrey Memorial Hospital ER,
the second busiest in Canada. The infusion centre is staffed by infectious diseases
(ID) specialists who oversee care with a multidisciplinary care team. This study de-
scribes and evaluates the infusion center with respect to safety, efficacy, antibiotic
de-escalation, and ability to decongest the ER.

Methods. This retrospective observational study evaluated patients treated at the
infusion centre between October 1, 2012 and September 30, 2013. Six hundred patients
registered in the infusion centre were randomly selected. For subjects meeting inclu-
sion and exclusion criteria, medical records were reviewed for demographics, clinical
information, microbiology, antibiotic usage, and outcomes. Treatment success was de-
fined as improvement in referral condition at end of therapy without relapse or hos-
pital admission within 30 days of discharge.
Results. During the study period, 1900 patients were referred to the infusion cen-

tre. Of the 600 patients, 523 met inclusion and exclusion criteria. The most common
sites of infection were skin and soft tissue (44.8%), urinary tract (16.3%), and oral/ear-
nose-throat (9.0%). Mean duration of therapy at the infusion centre was 6.1 days; re-
sulting in 3456 patient-days diverted from ER and inpatient beds. In addition, 39.1% of
episodes had discontinuation or oral step down of their antibiotic regimen. Of the 503
episodes with outcome data, treatment success was found in 414 episodes (82.3%).
Mortality rate was 0.6%. Adverse drug reaction rate was 7.8/1,000 OPAT patient-
days, with no C. difficile or serious IV line complications.
Conclusion. The infusion centre model of OPAT is a safe and effective means of

delivering IV antibiotics. It has shown significant impact on ER decongestion and po-
tentially reduced unnecessary hospital admissions, which may lead to significant cost
savings. In addition, antibiotic stewardship was achieved with early de-escalation of
antibiotics.
Disclosures. All authors: No reported disclosures.

751. Outpatient Parenteral Antimicrobial Therapy (OPAT) Outcomes at a
Tertiary Care Hospital
Nabin Shrestha, MD, MPH, FIDSA1; Jugnu Shrestha1; Angela Everett1; Don Carroll2;
Steven Gordon MD, FIDSA, FSHEA1; Susan J. Rehm, MD1; 1Infectious Disease,
Cleveland Clinic, Cleveland, OH; 2Center for Connected Care, Cleveland Clinic,
Cleveland, OH

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. The practice of OPAT became widespread with demonstration of its
safety in selected patients. However, with concerted efforts to reduce hospital lengths of
stay, there is currently no selection for OPAT. Virtually every patient is a potential can-
didate for OPAT. Data on OPAT outcomes with unselected patients are very limited.
The purpose of this study was to evaluate clinical outcomes and complications in an
unselected cohort of patients treated with OPAT at a tertiary care hospital.
Methods. All OPAT courses at Cleveland Clinic over one calendar year were iden-

tified from the institution’s OPAT registry. For each treatment course, outcomes at the
end of the treatment course were abstracted through review of the electronic medical
record. ED visits and hospital readmissions while on OPAT were enumerated. A suc-
cessful clinical outcome was defined as cure, successful suppression or improvement at
the end of therapy.
Results. From January 1, 2013 to January 1, 2014, 3162 OPAT courses were ad-

ministered at Cleveland Clinic. The total number of OPAT days was 69545. The treat-
ment sites were home (62%), facilities (34%), dialysis centers (3%) and infusion centers
(<1%). The vascular access device was a PICC in 2340 instances (74%). The treatment
outcome was undefined in 655 (21%) courses because of early termination of treat-
ment. The outcomes in the remaining 2507 OPAT courses were as follows: clinical
cure 1450 (58%), improved 326 (13%), successfully suppressed 231 (9%), failed therapy
24 (1%) and unknown 476 (19%). About 15% of OPAT courses were complicated by at
least one ED visit and 21% were interrupted by rehospitalization, the latter occurring a
mean of 16 days after discharge from hospital.
Conclusion. Among all patients discharged from hospital on OPAT from a tertia-

ry care hospital, at least 80% of patients who complete the treatment course have a
successful clinical outcome. ED visits and hospital readmission are common.
Disclosures. N. Shrestha, Forest: Speaker’s Bureau, Speaker honorarium; Merck:

Speaker’s Bureau, Speaker honorarium; The Medicines Company: Scientific Advisor,
Consulting fee S. J. Rehm, Pfizer: Scientific Advisor, Consulting fee; Merck: Scientific
Advisor, Consulting fee

752. Assessment of Aminoglycoside Dosing at a Large Academic Medical
Center
Riane Ghamrawi, PharmD1; Seth Bauer, PharmD1; Jennifer Sekeres, PharmD1;
Elizabeth Neuner, PharmD1; Andrea Pallotta, PharmD1; Nabin Shrestha, MD, MPH,
FIDSA2; 1Pharmacy, Cleveland Clinic, Cleveland, OH; 2Infectious Disease, Cleveland
Clinic Foundation, Cleveland, OH

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. Intravenous aminoglycoside (AG) dosing is complex and highly in-
dividualized based on indication, patient’s age, and renal function. Protocols available
at study site guide dosing of AGs. This study assesses adherence to current protocols
and investigates efforts needed to optimize AG dosing.
Methods. 100 consecutive patients who received AG (gentamicin, tobramycin, or

amikacin) from July-August 2013 were included. Patients were excluded if AG given
for peri-operative prophylaxis, non-TB mycobacterium, or received AG immediately
prior to admission. Dosing was classified as optimal if in accordance with dosing pro-
tocols. Dosing weight included actual body weight, unless obese, then adjusted body
weight was used. Peak, trough, and random levels and associated dose adjustments
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were assessed. AG-induced nephrotoxicity per RIFLE criteria was evaluated in patients
receiving ≥5 days therapy.
Results. Of 100 patients, 40% received gentamicin, 35% tobramycin, and 25%

amikacin. 57% of orders occurred in an ICU setting. Most common infections
were sepsis (50%), respiratory (16%), and intra-abdominal (9%). Median duration
was 1 day (IQR 1-2.25). Majority of orders (48%) used traditional interval. Total
of 62 orders were adherent to protocol for both dose and frequency. 35% of orders
contained doses not according to protocol (14% of doses above and 21% of doses
below protocol), while 2% contained non-protocol frequency and 1% contained fre-
quency plus dose not according to protocol. 93% of doses higher than protocol were
in obese patients. A total of 67 levels were ordered for 35 patients, with a majority
(63%) being random levels. Of peak and trough levels, 38% and 65% were within
therapeutic range. Dose adjustments occurred in 4 orders, 75% were deemed appro-
priate. Of 11 patients assessed for AG-induced nephrotoxicity, one (9%) met criteria.
Thirty-three (68%) of 49 of traditional interval orders were eligible for extended in-
terval dosing.
Conclusion. More than one-third of AG orders were non-adherent to available

protocols. Majority of orders higher than protocol occurred in obese patients. AG-in-
duced nephrotoxicity was rare. Investigation of clinical decision support to optimize
initial AG dosing to achieve PK-PD targets is warranted.
Disclosures. N. Shrestha, Forest: Speaker’s Bureau, Speaker honorarium; Merck:

Speaker’s Bureau, Speaker honorarium; The Medicines Company: Scientific Advisor,
Consulting fee

753. Does Electronic Medication Reconciliation at Hospital Discharge Curb
Distracted Prescribing for Outpatient Parenteral Antibiotic Therapy? A
Pilot Study
Bernard Weigel1; Geneve Allison, MD, MSc, FACP2; Christina Holcroft, ScD3;
1Economics, Tufts University, Somerville, MA; 2Geographic Medicine and Infectious
Diseases, Tufts Medical Center, Boston, MA; 3Tufts Clinical and Translational Science
Institute, Tufts University, Boston, MA

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. Medication errors at hospital discharge are an important safety issue
that can affect Outpatient Parenteral Antibiotic Therapy (OPAT) outcomes. Electronic
medication reconciliation is a process to correct discrepancies at healthcare transitions.
This study takes a novel approach of measuring types and prevalence of intravenous
(IV) antibiotic errors at hospital discharge before and after the implementation of a
mandatory electronic discharge medication reconciliation tool (EDMRT). This study
was approved by Tufts Medical Center IRB.
Methods. A retrospective study at tertiary hospital where residents order discharge

medications. One hundred pre-EDMRT and 100 post-EDMRT subjects were recruited
at random from Tufts Medical Center’s clinical OPAT program. Using infectious dis-
ease (ID) recommendations as gold standard, we compared each antibiotic listed in ID
consultants’ notes to the hospital discharge orders and defined any discrepancy as an
error i.e., the outcome of interest. After generating crude odds ratio of discharge with
antibiotic error in the post-EDMRT era compared to the pre-EDMRT era, multivari-
able regression was performed to account for potential confounding: day of discharge
(weekend vs weekday), average years of practice by prescriber, type of inpatient service
(medicine vs surgery) and total number of medications per subject.
Results. Prevalence of intravenous antibiotic errors decreased from 30 errors

among 100 pre-EDMRT subjects to 15 errors among 100 post-EDMRT subjects. Dos-
ages were the most common error type. Adjusted odds ratios (OR) of discharge with
intravenous antibiotic error in the post-EDMRTera 0.39 (95% CI: 0.18, 0.87, p = 0.021)
respectively compared to the pre-EDMRT era. Adjusted OR was nearly identical to
crude OR (0.41). Number of discharge medications was associated with increased
OR of discharge error, suggesting an underlying mechanism of “distracted
prescribing”.
Conclusion. Prevalence of antibiotic errors was significantly lower in the post-

EDMRT era. Electronic medication reconciliation may be important to curb distracted
prescribing. Our outcomes demonstrate the value of an OPAT program, which caught
and addressed these errors in real-time as patients were discharged.
Disclosures. All authors: No reported disclosures.

754. Improving antibiotic delivery in the ICU
Seetha Lakshmi, MD1; Lyssette Cardona, MD2; 1Internal Medicine, Cleveland Clinic
florida, weston, FL; 2Infectious Disease, Cleveland Clinic Florida, Weston, FL

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. Surviving sepsis campaign issued a recommendation at Level 1B to
administer antimicrobials within 1h in septic shock and, at 1C to septic patients with-
out shock. The landmark paper by Kumar et al demonstrated that each hour of delay in
antimicrobial administration over the ensuing 6 hrs was associated with an average de-
crease in survival of 7.6%.In a pilot study conducted at CCF ICU we identified that the
delivery of antibiotics to septic patients was suboptimal (Average 3.2hrs, median
2.4hrs) The purpose of this study was to identify barriers to the delivery of first dose
of antibiotics in the Cleveland Clinic Florida (CCF) ICU and implement measures to
improve the antibiotic delivery.

Methods. We reviewed all the first dose orders placed in the intensive care units
(ICUs) for 2 months between 2012 and 2013. We identified the current barriers to an-
tibiotic delivery and implemented an educational intervention addressing these and
stressing the importance of early antibiotic delivery.Data was then collected post inter-
vention. Pre-operative prophylactic antibiotics were excluded.
Results. There were two major barriers identified in our ICUs for antibiotic

delivery: 1) Delay in the antibiotic pick up from the pyxis and 2) Delay in the antibiotic
pick up to administration to the patient. The average time from antibiotic order to ad-
ministration to the patient in the ICUs, preintervention was 1.8 hrs (obtained over 3
months in 2012 and 2013). The median time for pharmacy authorization and release
was 4 mins. The median time from pharmacy release to pick up from the pyxis was
1.00 hour. After the intervention the median time from pharmacy release to pick up
dropped to 10 mins and the average time from antibiotic order to administration to the
patient dropped to 1.3 hours (P =0.02 CI 0.84 to 0.07)
Conclusion. Through dedicated educational intervention and collaboration with

pharmacy and ICU nursing staff teams, we were able to decrease the time to pyxis pick
up by 50 mins. Based on previous studies this simple educational intervention and team
collaboration, could translate to decrease in mortality in septic patients in our ICUs.
Disclosures. All authors: No reported disclosures.

755. Comparison of Outpatient Antimicrobial Therapy (OPAT) in a
Physician Office Infusion Center (POIC) vs Traditional Home Health Care
(HHC)
Richard C. Prokesch, MD, FACP, FIDSA1; John S. Adams, MD, FIDSA2; Ramesh
V. Nathan, MD3; Claudia P. Schroeder, PharmD, PhD4; Lucinda J. Van Anglen,
PharmD4; K. Dale Hooker, PharmD5; 1Infectious Diseases Associates, Riverdale, GA;
2Knoxville Infectious Disease Consultants, P.C., Knoxville, TN; 3Mazur, Statner, Dutta,
Nathan, PC, Thousand Oaks, CA; 4Healix Infusion Therapy, Inc., Sugar Land, TX;
5Healix Infusion Therapy, Inc., Knoxville, TN

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. OPAT allows patients (pts) with moderate to severe infections who
do not require hospitalization to complete treatment using a POIC or traditional HHC.
Safety and efficacy in both settings has previously been reported. Objective parameters
in both settings as well as hospital (hosp) readmissions were evaluated based on loca-
tion of care.
Methods. Medical records of 3 Infectious Disease (ID) practices for pts treated

with OPAT from October 1 to December 31, 2013 were reviewed. Data extracted
were demographics, diagnosis, comorbidities, antimicrobial usage, length of therapy
(LOT), pathogens, laboratory monitoring, follow-up visits with ID physician, and
30-day hospital admission rates. Significant differences were determined using Chi
square or Fisher’s exact test (p≤ 0.05, significant).
Results. 172 pts in the POIC group were compared to 23 pts in the HHC group.

The most frequent diagnosis in POIC was skin and soft tissue infections (SSTIs),
(51%), respiratory (7%) and intra-abdominal (7%) infections; in HHC was SSTI
(39%), osteomyelitis (22%) and septic arthritis (13%). Overall LOT was 24 and 26
days for the POIC and HHC group, respectively. Predominant antibiotics in POIC
vs HHC pts were vancomycin (34% vs 26%), ceftriaxone (23% vs 39%) and cefazolin
(20% vs 17%). Polymicrobial pathogens were reported for 11/99 pts in the POIC group
and 3/18 in the HHC group. Laboratory monitoring was performed as ordered for 95%
of POIC pts in contrast to 67% of HHC pts (p < 0.001). 96% of POIC pts complied
with scheduled follow-up physician visits as opposed to 53% of HHC pts
(p < 0.001). Hosp admissions within 30 days of OPAT initiation were reported for
12 POIC (7%) compared to 4 pts in the HHC group (17%) (p = 0.03). POIC admits
included 5 worsening infections (3%), 2 catheter complications (1%), 2 drug-related
adverse events (1%) and 3 conditions unrelated to infection (2%). In contrast, the
HHC group had one worsening infection (4%), 2 unrelated to infection (9%) and
one endocarditis patient (4%) was admitted with dehydration who eventually expired
due to multi-organ system failure.
Conclusion. OPAT through POIC offers a closely supervised setting with signifi-

cantly higher compliance of laboratory monitoring and follow-up physician visits ac-
companied by a significantly lower 30-day hospital admission rate compared to the
HHC setting.
Disclosures. J. S. Adams, Diatherix Laboratories: Scientific Advisor and Speaker’s

Bureau, Consulting fee and Speaker honorarium

756. Emergency Department Visits During Outpatient Parenteral
Antimicrobial Therapy (OPAT) Administered at Home
Nabin Shrestha, MD, MPH, FIDSA1; Jugnu Shrestha1; Angela Everett1; Don Carroll2;
Steven Gordon, MD, FIDSA, FSHEA1; Susan J. Rehm, MD1; 1Infectious Disease,
Cleveland Clinic, Cleveland, OH; 2Center for Connected Care, Cleveland Clinic,
Cleveland, OH

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. Although administration of OPAT at home is now common practice,
there is a paucity of data on the frequency of emergency department (ED) visits during
such treatment. The purpose of this study was to describe ED visits while on OPAT at
home.
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Methods. All OPAT courses carried out at home for patients at Cleveland Clinic
over one calendar year were identified from the institution’s OPAT registry. For each
treatment course ED visits that occurred while on OPAT were sought in the electronic
medical record.
Results. From January 1, 2013 to January 1, 2014, 1950 OPAT courses were carried

out at home for 1464 patients, for a total of 43908 OPAT days. Mean patient age was 55
years. The vascular access device was a PICC in 1514 instances (78%). Of 257 ED visits,
117 (39%) were for OPAT-related complications (2.66 visits per 1,000 OPAT days). 98
(5%) OPAT courses had at least one ED visit for an OPAT-related problem, with a
median time to first visit of 9 days after hospital discharge. Of the 117 OPAT-related
ED visits, 17 (15%) were for antimicrobial adverse events (0.39 per 1,000 OPAT days)
and 100 (85%) for vascular access complications (2.28 per 1,000 OPAT days). Five
(30%) of 17 visits for antimicrobial adverse events and 20 (20%) of 100 ED visits
for vascular access complications resulted in hospitalization.
Conclusion. About one in 20 patients receiving OPAT at home has at least one ED

visit for an OPAT-related complication during the course of treatment. The majority of
these ED visits do not result in hospitalization.
Disclosures. N. Shrestha, Forest: Speaker’s Bureau, Speaker honorarium; Merck:

Speaker’s Bureau, Speaker honorarium; The Medicines Company: Scientific Advisor,
Consulting fee S. J. Rehm, Pfizer: Scientific Advisor, Consulting fee; Merck: Scientific
Advisor, Consulting fee

757. Comparison of Nephrotoxicity in Outpatient Parenteral
Antimicrobial Therapy (OPAT) Patients Receiving Beta-lactams or
Vancomycin
Amber Streifel, PharmD1; Kimberly Felder, PA-C2; Jerusha Taylor, PharmD, BCPS1;
Penelope Barnes, MBBS, MRCP, FRCPATH, PhD2; 1Pharmacy, Oregon Health and
Science University Hospital, Portland, OR; 2Infectious Disease, Oregon Health and
Science University Hospital, Portland, OR
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Background. Outpatient parenteral antimicrobial therapy (OPAT) programs are
growing as a cost-effective, safe, and practical way to treat patients with complicated
infections outside of the hospital. The guidelines for therapeutic monitoring of vanco-
mycin state that there is minimal difference in incidence of toxicity between vancomy-
cin and beta-lactams. However, there are few studies describing the use of vancomycin
in the OPAT setting.
Methods. Retrospective chart review was conducted of patients enrolled in the

OPAT program who received vancomycin or a beta-lactam for an orthopedic or neu-
rosurgical indication between 2008 and 2010. Inclusion criteria included patients 18
years or older with an intended treatment duration of at least two weeks. Exclusion
criteria were patients who received both vancomycin and a beta-lactam.
Results. 267 patients were included. The median age was 53.7 (range 20.1-87.5)

years in the beta-lactam group (n = 146) and 57.7 (range 20.4-86.8) years in the van-
comycin group (n = 121). The anticipated duration of therapy was roughly equivalent
(37 vs 38 days), as was the length of stay prior to discharge (7 vs 6 days). There was no
significant difference in OPAT treatment setting, site of infection or comorbidities be-
tween the vancomycin and beta-lactam groups. Nephrotoxicity occurred more fre-
quently in the vancomycin group than the beta-lactam group (13% vs 3%,
p = 0.001). Patients with a body mass index (BMI) > 30 did not experience higher
rates of vancomycin induced nephrotoxicity than those with a BMI < 30. In patients
who experienced OPAT nephrotoxicity on vancomycin, there was no difference in
the number of patients with prior kidney injury vs those without a history of kidney
injury.
Conclusion. Rates of nephrotoxity were significantly higher in patients receiving

vancomycin compared to patients receiving beta-lactams in the outpatient setting. The
study was limited by sample size but further research should include identifying inpa-
tient risk factors that correlate to development of nephrotoxicity in OPAT.
Disclosures. All authors: No reported disclosures.

758. Treatment Complications During Outpatient Parenteral
Antimicrobial Therapy (OPAT) Administered at Home
Nabin Shrestha, MD, MPH, FIDSA1; Jugnu Shrestha1; Angela Everett1; Don Carroll2;
Steven Gordon, MD, FIDSA, FSHEA1; Susan J. Rehm, MD1; 1Infectious Disease,
Cleveland Clinic, Cleveland, OH; 2Center for Connected Care, Cleveland Clinic,
Cleveland, OH

Session: 105. Clinical Practice Issues
Friday, October 10, 2014: 12:30 PM

Background. OPAT is commonly administered at home. Such treatment has po-
tential for the occurrence of antimicrobial adverse events (AEs) and vascular access
complications that require clinical intervention. The purpose of this study was to ex-
amine adverse events and complications that occur during the course of OPAT at
home.
Methods. All OPAT courses carried out at home for patients at Cleveland Clinic

over one calendar year were identified from the institution’s OPAT registry. AEs and
vascular access complications that occurred during the treatment course were abstract-
ed from the electronic medical record. Only AEs or complications that triggered a clin-
ical intervention were included.

Results. From January 1, 2013 to January 1, 2014, 1464 patients received at
1950 OPAT courses at home, for a total of 43908 OPAT days of treatment. Mean
patient age was 55 years. The most commonly prescribed antimicrobials were van-
comycin (30% of courses), piperacillin-tazobactam (11%) and ceftriaxone (10%).
157 OPAT courses (8%) had at least one antimicrobial AE. A total of 216 antimi-
crobial AEs (4.92 per 1,000 OPAT days) were noted. The most common of these
was a rash (25% of all AEs noted), followed by diarrhea (14%). The first antimicro-
bial AE occurred a median of 9.5 days after starting therapy. The vascular access
device was a PICC in 1514 instances (78%). 176 OPAT courses (9%) had at least
one vascular access complication. A total of 213 vascular access complications were
noted in 176 OPAT courses. The first antimicrobial AE occurred a median of 10
days after starting therapy. The most common complication was occlusion (49%),
followed by accidental dislodgement (14%). Thrombosis and line infection occurred
in 15 (0.8%) and 7 (0.4%) of OPAT courses, respectively, at rates of 0.34 and 0.16
per 1,000 OPAT days.
Conclusion. During OPAT at home, 8% and 9% of OPAT courses, respectively,

have at least one antimicrobial AE or vascular access complication requiring clinical
intervention.
Disclosures. N. Shrestha, Forest: Speaker’s Bureau, Speaker honorarium; Merck:

Speaker’s Bureau, Speaker honorarium; The Medicines Company: Scientific Advisor,
Consulting fee S. J. Rehm, Pfizer: Scientific Advisor, Consulting fee; Merck: Scientific
Advisor, Consulting fee

759. Patient-Captured Digital Images to Assess Post-operative Wounds for
Infection: a pediatric ambulatory surgery cohort study
Christina Irace, BS1; Heather Brouwer, BS1; Rachael Ross, MPH1; Matthew Miller, BS1;
Robert Grundmeier, MD2; Susan Rettig, BSN, CIC3; Jeffrey S. Gerber, MD, PhD4;
Susan E. Coffin, MD, MPH5; 1The Children’s Hospital of Philadelphia, Philadelphia,
PA; 2General Pediatrics, The Children’s Hospital of Philadelphia, Philadelphia, PA;
3Infection Prevention and Control, The Children’s Hospital of Philadelphia,
Philadelphia, PA; 4Department of Pediatrics, Division of Infectious Diseases, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 5Department of Pediatrics,
Division of Infectious Diseases, The Children’s Hospital of Philadelphia and UPenn
School of Medicine, Philadelphia, PA
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Background. Digital images are being used with increasing frequency for remote
clinical assessment. Given the need for post-discharge assessment of many surgical pa-
tients, digital images might become a tool to assess wounds for surgical site infections
(SSI), particularly for patients who have undergone ambulatory surgical procedures
and/or lack easy access to medical care.
Methods. We administered structured parental interviews 30 to 45 days after am-

bulatory surgery cases performed within a pediatric healthcare network over a 13-
month period. Parental report of sending a digital image of their child’s wound trig-
gered a structured review of the electronic health record (EHR) for the presence of an
image within the child’s EHR and whether an action was taken by a clinician in re-
sponse to the image.
Results. Of 4513 interviewed parents, 124 (2.7%) reported sending a clinician a

digital image of their child’s wound. The EHR of 94 (75.8%) of these patients contained
a reference to a digital image, and only half (62 of 124) of EHR records contained an
image file. Most of the digital images present in the EHR were sent after urologic
(n = 61, 64.9%) and plastic surgery (n = 13, 13.8%). Images were taken a median of
5 days (IQR 10 days) after surgery. Of the 94 patients with an EHR reference to a digital
image, most (n = 80, 85.1%) did not trigger an immediate action. Some patients, how-
ever, were given an appointment for an unscheduled follow-up visit (n = 7; 7.4%) or
prescribed an antibiotic without an appointment (n = 4; 4.3%). One of the 94 patients
with an EHR reference of a digital image ultimately met National Healthcare Safety
Network criteria for an SSI. Most (57 of 62, 91.9%) of the digital images present within
the EHR had been received by email.
Conclusion. Digital images are being sent by patients and used by clinicians for

the remote assessment of surgical wounds. Future prospective studies should address
the impact of this practice on patient care and the diagnosis of surgical site infections.
Disclosures. All authors: No reported disclosures.

760. Piperacillin/Tazobactam-Induced Adverse Drug Events in Pediatric
Patients on Outpatient Parenteral Antimicrobial Therapy (OPAT)
Dawood Yusef, MD1; Blanca E Gonzalez, MD1; Charles B Foster, MD1;
Johanna Goldfarb, MD1; Carla Saracusa, RN1; Sarah Worley, MS2; Camille Sabella,
MD1; 1Center for Pediatric Infectious Diseases, Cleveland Clinic Children’s Hospital,
Cleveland, OH; 2Quantitative Health Sciences, Cleveland Clinic, Cleveland, OH
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Friday, October 10, 2014: 12:30 PM

Background. Piperacillin/tazobactam is an ureidopenicillin (piperacillin) com-
bined with a ß-lactamase inhibitor (tazobactam). We have noted an increased rate
of suspected piperacillin/tazobactam-related adverse drug events (ADEs) compared
to other antibiotics in patients on Outpatient Parenteral Antimicrobial Therapy
(OPAT). We sought to compare ADEs in patients who received piperacillin/tazobac-
tam vs other antibacterial agents.
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Methods. Patients (< 18 years of age) who received antibacterial agents as OPAT
from January 2010-December 2012 were included. Data collected included demo-
graphics, clinical features and ADEs documented during therapy (including abnormal
signs/symptoms and abnormal lab values) and considered to be antibiotic-related if
there was no other explanation along with resolution of symptoms or normalization
of lab values upon discontinuation of the antibiotic.
Results. 106 patients (age range 2 months-17.9 years; median 10.5 years; 61 males)

met inclusion criteria. 38 patients received piperacillin/tazobactam vs 68 patients re-
ceived other antibacterial agents. The most common diagnoses treated with OPAT
were perforated appendicitis (29%), pneumonia (18%), and osteomyelitis (13%). Of
those who received piperacillin/tazobactam, 15 patients (39%) developed ADEs
[most commonly fever (73%), transaminitis (67%), leukopenia (67%), neutropenia
(67%), rising ESR and CRP (67%)] abdominal pain (40%), rash (20%), and vomiting
(20%)], vs 3 patients (4%) who received other antibacterial agents (p = <0.001). 80% of
patients had ADEs that included a constellation (3 or more) of clinical and laboratory
features with a median time-to-ADEs of 17 days (range 7-23). 67% of patients with
ADEs were hospitalized with a median length of stay of 4 days.
Conclusion. Patients receiving piperacillin/tazobactam in OPAT had a signifi-

cantly increased risk of ADEs compared to other antibacterial agents. These events
often manifested with a constellation of clinical findings that frequently were thought
to be related to the primary diagnosis rather than ADEs, and often resulted in re-hos-
pitalization and a change or cessation of therapy.
Disclosures. All authors: No reported disclosures.

761. A Comparison of Outpatient Parenteral (OP) Antibiotic Therapy (AT)
Outcomes: Physician Office and Home Based Therapy
Donna O’neill, MD1; Vivek Kak, MD2; Duncan Trimble, BSC1; 1The PIIC Center,
Jackson, MI; 2Allegiance Health System, Jackson, MI

Session: 105. Clinical Practice Issues
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Background. The use of OPAT has become a standard modality for patients re-
quiring long term intravenous antibiotics. The delivery of OPAT can be at home or at
an OP infusion center (IC). We reviewed outcomes in patients receiving OPAT at one
IC (The PIIC Center) and at home.
Methods. A database reviewing outcomes for patients (N = 117 IC, N = 48 home)

cared for by the authors in these settings was created with variables reviewed including:
demographics, comorbidities, diagnosis, antimicrobials used and duration, type of ac-
cess, referral site, adverse events, and outcomes. Success was defined as lack of relapse,
emergency room (ER) visit, or readmission during OPAT and within 30 days of OPAT
discharge. Modified success was defined as resolution of the original infection but with
the development of another related infection (e.g., C. difficile or peripheral inserted
catheter (PICC) infection) or a line complication (e.g., PICC thrombosis) not requiring
ER visits or readmission.
Results. The baseline characteristics in both groups were similar with patients hav-

ing 6.8 comorbidities per person. The most common diagnoses indicating use of
OPAT were: skin, soft tissue, bone and joint, abscess, and urinary tract infections. Pa-
tients receiving OPAT at home were more likely to receive PICC lines (82% vs 21%)
and have a longer duration of treatment (25 days vs 14 days) compared to patients
receiving OPAT at the IC. Home OPAT patients often had issues with access (38%
vs 8%) and had a 27% failure rate compared to 7% at the IC.
Conclusion. OPAT provided by the office based IC had better outcomes compared

with OPAT provided at home.
Disclosures. D. O’neill, The PIIC Center: Owner, Salary V. Kak, Cubist: Speaker’s

Bureau, Speaker honorarium D. Trimble, The PIIC Center: Employee, Salary

762. Outpatient Parenteral Antimicrobial Therapy (OPAT) Treatment
Center as Part of Integrated Care Delivery – Single-Center Experience from
the First Three Years of Operation
Markian Bochan, MD, PhD, FIDSA1,2; Anita Sung, PhD3; Deidre Elizondo, RPh1;
John Lock, PharmD2; Stephen Marcella, MD3; Yang Xie, PhD, MPH3; 1Infectious
Disease of Indiana, PSC, Carmel, IN; 2St Vincent Hospital, Indianapolis Campus,
Indianapolis, IN; 3Infectious Diseases, Merck and Co Inc.; Global Health Outcomes,
Whitehouse Station, NJ
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Background. To describe and evaluate the clinical experience of delivering outpa-
tient antimicrobial therapy (OPAT) at the St. Vincent Outpatient Treatment Center
(OTC) which, in partnership with Infectious Disease of Indiana, offers a unique
model in its integrated care delivery, staffing, and monitoring practices.
Methods. A retrospective cohort from the first 3 years of OTC operation (January

2010 –December 2012) was assessed to describe patient characteristics, clinical character-
istics, and outcome of hospital admission during OPAT treatment. The sample included
those treated with antibiotics most frequently used by patients seen in the OTC - ceftri-
axone, daptomycin, or ertapenem. Those on other antimicrobial therapy were excluded.
Results. Of 2,684 OPAT patients, 51% were male and the cohort had a mean age of

52 years. Most patients had commercial insurance (57%), followed by Medicare (29%),
self-pay (9%), and Medicaid (4%). Patients were either diverted to OPAT from hospi-
talization (N = 1735, 65%) or initiated on OPAT, avoiding hospitalization (N = 949,
35%). The two groups differed modestly, most notably in age with means of 51 for

OPAT post-hospital and 54 for OPAT only (p < 0.001). OPAT was delivered at the
OTC (57%), self-administered (33%), or at an external site (9%). Antibiotic use was
39% daptomycin, 35% ertapenem, and 26% ceftriaxone. Diagnoses for which OPAT
was prescribed included skin and soft tissue (50%); bone and joint (17%); intra-ab-
dominal (7%); genitourinary (7%); sepsis, pulmonary/respiratory, device-related, en-
dovascular, ear-nose-throat or other infection (5% or less each). Overall, there were
81 hospital admissions from OPAT (3.1%). Admissions were similar for both OPAT
post-hospital and only groups (3.3% vs 2.5%, p = 0.24) and ranged from 1.6% for gen-
itourinary to 11.1% for endovascular diagnoses. The average treatment duration, in-
cluding any intervening hospitalization was 17 days, 17.5 and 15.8 days for the post-
hospital and OPAT only groups respectively.
Conclusion. Once daily IV antibiotics are the most common therapies in this

OPAT model. The unique model at the St. Vincent OTC demonstrates a type of
care integration that potentially diverts patients to OPAT in order to reduce the num-
ber and length of hospitalizations required by patients.
Disclosures. M. Bochan, Merck and Co., Inc.: Investigator, Research support

A. Sung, Merck and Co., Inc.: Research Contractor, Salary S. Marcella, Merck and
Co., Inc.: Employee, Salary Y. Xie, Merck and Co.: Employee, Salary

763. Low Hospital Admission Rates Following Physician Office Infusion
Center (POIC)-Based Outpatient Treatment with Intravenous Antibiotics
(IVABs)
Fernando S. Alvarado, MD, MPH, TM1; Brian Metzger, MD, MPH2; Richard
M. Mandel, MD, FIDSA3,4; Richard C. Prokesch, MD, FACP, FIDSA5; Robin
H. Dretler, MD, FIDSA6; H. Barry Baker, MD, FACP7; Claudia P. Schroeder, PharmD,
PhD8; Lucinda J. Van Anglen, PharmD8; 1Infectious Disease Consultants, MD, PA,
Altamonte Springs, FL; 2Austin Infectious Disease Consultants, Austin, TX; 3Southern
Arizona Infectious Disease Specialists, PLC, Tucson, AZ; 4University of Arizona
College of Medicine, Tucson, AZ; 5Infectious Diseases Associates, Riverdale, GA;
6Infectious Disease Specialists of Atlanta, P.C., Decatur, GA; 7Infectious Disease
Physicians, Miami, FL; 8Healix Infusion Therapy, Inc., Sugar Land, TX
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Background. Current Centers for Medicare and Medicaid Services 30-day hospital
(hosp) readmissions for all medical discharges are 16.1%, with many of these prevent-
able. Outpatient antibiotic therapy (OPAT) has proven beneficial for patient (pt) safety
and quality of care, however, little is known about hosp admissions following OPAT in
a POIC. A recent study indicated a readmission rate of 26% for all OPAT settings. Our
study investigates 30-day unplanned hosp admissions of pts treated with IVABs only
through an Infectious Disease (ID) POIC.
Methods. 600 pts were retrospectively evaluated from centralized databases; 60

random pts from each of 10 POICs from January 1 to June 30, 2013. Pt demographics,
diagnosis, comorbidities, drug therapy, emergency department (ED) visits and hosp
admissions within 30 days of OPAT initiation. Comparison of unplanned admissions
was done by Fisher’s exact test. Risk factors for hosp admissions were assessed using
odds ratios (OR).
Results. Altogether, 41 of 600 pts (6.8%) had unplanned admissions to the hosp

within 30 days of receiving OPAT. Readmissions for previously hospitalized occurred
in 32/404 pts (8%) and 9/196 pts (5%) were admitted following POIC-initiated OPAT
(p = 0.39). For all admissions, 24 (59%) were for worsening infection, 3 (7%) for device-
related issues, 5 (12%) for new or unrelated infections and 9 (22%) for reasons unrelated
to infection. ED visits were reported for 38/600 pts (6.3%) with 40% resulting in hospi-
talization. Frequent diagnoses reported in pts admitted were bacteremia (27%), intra-ab-
dominal (20%) and skin and skin structure infections (15%) with a mean length of
treatment of 12, 14, and 11 days, respectively. Risk factors analyzed for hosp admissions
were co-morbidities≥ 3 (26/41pts; OR 9.1), prior 6 month hosp admissions (23/41; OR
6.7), age≥ 60 years (22/41 pts; OR 6.08), obesity (12/41pts; OR 2.2), bacteremia (11/41
pts; OR 1.9), malignancy (10/41pts; OR 1.7), and diabetes (10/41pts; OR 1.7).
Conclusion. POIC-based OPAT following hosp discharge resulted in lower hosp

readmission rates than indicated in current data. POIC-based OPAT without previous
hospitalization resulted in even fewer hosp admissions. OPAT by an ID physician in an
office-based setting provides highly effective, high quality therapy, leading to a reduc-
tion in costly hosp admissions and readmissions.
Disclosures. F. S. Alvarado, Pfizer: Speaker’s Bureau, Speaker honorarium

H. B. Baker, Cubist: Speaker’s Bureau, Speaker honorarium

764. Risk Factors for Failure of Outpatient Parenteral Antimicrobial
Therapy (OPAT) in the Management of Staphylococcus aureus Bacteremia
(SAB)
John Veillette, PharmD1; Leslie Bittner, PharmD, BCPS1; Marion Skalweit, MD,
PhD2,3; Usha Stiefel, MD2,3; Christopher Burant, PhD4,5; Amy Hirsch, PharmD,
BCPS1,3; Sharanie Sims, PharmD, BCPS (AQ-ID)1; 1Pharmacy, Louis Stokes Cleveland
Department of Veterans Affairs Medical Center, Cleveland, OH; 2Medicine, Louis
Stokes Cleveland Department of Veterans Affairs Medical Center, Cleveland, OH;
3Case Western Reserve University School of Medicine, Cleveland, OH; 4Geriatric
Research Education and Clinical Center, Louis Stokes Cleveland Department of
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Background. Staphylococcus aureus bacteremia (SAB) requires prolonged intrave-
nous antibiotic courses. Outpatient parenteral antimicrobial therapy (OPAT) is com-
monly used to complete these courses of therapy. While OPAT is generally considered
safe and effective, treatment failures occur. We hypothesized that specific risk factors
for treatment failure exist among our patient population.
Methods. To identify factors associated with treatment failure, a retrospective re-

view of all patients receiving OPAT for SAB between January 2011-September 2013 at
a large, tertiary-care Veterans Affairs (VA) medical center was conducted. Treatment
failure was defined as incomplete therapy, therapy extension, infection relapse, or hos-
pital admission or surgical intervention within 60 days of therapy completion. Chi-
square and Student’s t-test were used to analyze differences between those failing ther-
apy and those who did not; multivariate logistic regression analysis was used to identify
risk factors associated with treatment failure.
Results. Of 118 SAB patients treated with OPAT, 101 met inclusion criteria. Treat-

ment failure occurred in 36 (35.6%) patients. In multivariate analysis, heart failure (OR
3.67; CI 1.13 – 12.0), previous OPAT (OR 14.1; CI 2.02 – 97.8), immunosuppression
(OR 10.5; CI 1.74 – 63.3), and treatment with daptomycin (OR 9.56; CI 1.89 – 48.4)
were independently associated with treatment failure. No statistically significant differ-
ences in failure rates were identified between OPAT settings: rates for home vs skilled
nursing facility (SNF) vs the VA community living center (CLC) were 37%, 43%, and
24% respectively (p = 0.33).
Conclusion. In a high complexity veteran patient population, OPAT failure rates

for SAB were consistent with those previously reported in the literature. Specific health
factors were however associated with higher rates of failure. A nonsignificant trend to-
ward lower failure rates was seen among OPAT patients in the CLC, a VA long-term-
care facility possessing its own infectious diseases consultation service. Given the mor-
bidity and cost of SAB treatment failures, similar analyses may benefit other large
OPAT programs in order to prospectively optimize the local selection of patients
and settings in which successful treatment will most likely occur.
Disclosures. All authors: No reported disclosures.

765. Impact of a Hospital Based Antibiotic Stewardship Team on
Prescribing Fluroquinolones at a Long Term Care Facility
Christine Rahme, PharmD1; Helen Jacoby, MD2; Karen Whalen, BS Pharm, BCPS3;
Lisa Avery, PharmD, BCPS4; 1Pharmacy, St. Joseph Hospital Health Center, Syracuse,
NY; 2Infectious Diseases, St. Joseph’s Hospital Health Center, Syracuse, NY;
3St. Joseph’s Hospital, Baldwinsville, NY; 4Wegmans School of Pharmacy, St. John
Fisher College, Rochester, NY
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Background. Overuse of fluroquinolones (FQ) in a long term care facility (LTCF)
is associated with bacterial resistance and an increase incidence of Clostridium difficile
infection (CDI). A hospital based antibiotic stewardship team (H-AST) has had an im-
pact on decreasing the use of FQs in a hospital setting, but there is limited data on the
impact of a hospital based team providing educational initiatives at an off-site LTCF.
Methods. A relationship was established between a H-AST and 520 bed LTCF. The

H-AST focused on decreasing FQ use in asymptomatic bacteriuria (AB), skin soft tis-
sue infections (SSTI), and respiratory tract infections (RTI). Interventions performed
included: distribution of a LTCF specific UTI antibiogram, medical staff in-services,
and family member education on the risk of antibiotic overuse. Baseline data was col-
lected monthly from July 2012-March 2013 and intervention data was collected from
July 2013-March 2014 and compared quarterly. FQ use was measured in defined daily
doses per 1,000 patient days (DDD/1,000 PD). The relative percentage of FQ use com-
pared to total antibiotic use (FQ DDD/Total antibiotic DDD) was also determined.
Pearson’s chi-squared test was performed. Rates of CDI, AB, SSTI, and RTI (cases/
1,000 PD) were collected during the baseline and intervention period.
Results. During the 9 months prior to intervention, FQ quarterly use increased

51.4% (10.3 to 15.6 DDD/1,000 PD). Post intervention FQ use decreased 51.9% (15.8
to 7.6 DDD/1,000 PD). The relative percentage of FQ use compared to total antibiotic
use decreased 6% from baseline (23% to 17%) p = <0.05. Ciprofloxacin had the greatest
decline in DDD from baseline p = <0.05. CDI rates decreased by 7.6% in the intervention
period. Infection rates of AB and RTIs decreased by 10.5% and 25% respectively and
treatment rates of SSTIs increased by 11% when compared to baseline data.
Conclusion. The H-AST decreased FQ use by over 50% and significantly de-

creased FQ use relative to total antibiotic use at the LTCF by utilizing mainly educa-
tional initiatives. This significant decrease in FQ usage may also have an impact on
antibacterial resistance rates and CDI in the future.
Disclosures. All authors: No reported disclosures.

766. Clinical Features and Outcome of Patients with Middle East
Respiratory Syndrome-Coronavirus (MERS-CoV) Infection
Basem Alraddadi, MD, MS; Noha Bawareth, MD; Haneen Omar; Hanadi Alsalmi, MS;
Maun Feteih, MD; Ghassan Wali, MD; King Faisal Specialist Hospital and Research
Centre, Jeddah, Saudi Arabia

Session: 106. Clinical Respiratory Infections
Friday, October 10, 2014: 12:30 PM

Background. The number of laboratory confirmed cases of Middle East Respira-
tory Syndrome-Corona Virus is increasing and has been associated with high mortality

rate. Our aim is to describe clinical features and outcome of patients infected with
MERS CoV in a tertiary hospital outbreak in Jeddah, Saudi Arabia.
Methods. We reviewed the medical records of 30 patients with confirmed MERS

CoV infections during hospital outbreak between April 7 until April 30, 2014. We fol-
lowed WHO definitions for confirmed MERS CoV infection.
Results. A total of 30 patients were diagnosed with confirmed MERS CoV infec-

tion. 16 patients were health care workers. The mean age was 43 years (SD 16.5). Sev-
enteen patients were male (54.8%). Majority of patients N = 20 (66.7%) were
symptomatic on presentation. Fever was the most presenting symptoms N = 20
(66.7%) followed by cough N = 18 (60%). Although only 10 patients (35.7%) reported
shortness of breath on presentation, 27 patients (93.1%) had abnormal chest xary. In
terms of laboratory findings, 13 patients (54.2%) had lymphopenia on presentation.
Significant number of patients developed progressive respiratory disease; 9 patients
(30%) required mechanical ventilation and 12 patients (38.7%) required ICU
admission.
Conclusion. Fever and abnormal chest x ray were the most common clinical fea-

tures in patients with MERS CoV infection. Significant number of MERS CoV patient’s
required mechanical ventilation and ICU admission.
Disclosures. All authors: No reported disclosures.

767. Association of Mortality with Leukocyte Distribution in Crimean-
Congo Hemorrhagic Fever: Twelve Years Experience in A Retrospective
Case Control Study
Aliye Bastug; Bircan Kayaaslan; Sümeyye Kazancioglu; Halide Aslaner; Ayse But;
Esragül Akinci; Meltem Arzu Yetkin; Selim Eren; Hürrem Bodur; Ankara Numune
Research and Training Hospital Ankara, Turkey
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Background. Crimean-Congo hemorrhagic fever (CCHF) is a life threatening ill-
ness. In this study we aimed to detect the effect of the leukocyte, lymphocyte and
monocyte levels on the survival. To our knowledge this is first study analyzing the re-
lationship between mortality and leukocyte distrubition.
Methods. A total of 220 patients were evaluated between 2002 and 2013 years ret-

rospectively. Demographic, clinic and laboratory parameters of the fatal and non-fatal
patients were compared statistically.
Results. The mean age of the patients was 50.21 ± 17.07 years (15-85) and the

mortality rate was 16.4%. The most frequent symptoms were fever (88.2%), lack of ap-
petite (79. %) and myalgia (75%). Of the 220 patients 29.5% had hemorrhages and
11.4% had somnolence. Most of the patients (75%) were working in animal husbandry
and 63.6% had tick bite history. Mean duration of symptoms after tick bite was
3.87 ± 3.06 days. Mean hospitalization time (6.42 ± 3.06 days) was significantly shorter
in fatal cases (p < 0.001). Univariate analysis revealed that hemorrhages (66,7 %), som-
nolence (47.2%), petechia 36.1% and ecchymoses 38.9% were significantly higher in
fatal cases (p < 0.001). In multivariate analysis; somnolence, hemorrhages and diar-
rhea were independent factors for mortality (OR:36.5, OR:12.4 and OR: 5.9, respective-
ly). In comparison of the first and third admission-day laboratory values, increase of
leukocytes (WBC), lymphocytes and monocytes were significant in non-fatal cases
(p < 0.001). ROC curve analysis revealed that if the first day WBC count
was ≥ 2950/mm3, mortality rate could be predicted with 62.1% sensitivity and 33.1%
specifity. In consideration of mean hospitalisation length in fatal cases (4.3 days),
third-admission day leukocyte distributions were analyzed between the two groups.
It was found that, increases of the neutrophils and decreases of the monocytes were
independent risk factors in mortality. Although decreases of lymphocytes were signifi-
cant in univariate analysis, there was no difference in multivariate analysis.
Conclusion. The depletion of monocyte and lymphocyte counts and the increase

of neutrophils were correlated with poor outcome. This result suggests the importance
of mononuclear immune response for survival in CCHF.
Disclosures. All authors: No reported disclosures.

768. Host Gene Polymorphisms and Susceptibility to Viral
Enteropathogens in Children Living in The Gambia and Kenya
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Texas, Medical School at Houston, Houston, TX; 2University of Texas, School of Public
Helath, Houston, TX; 3University of Maryland, School of Medicine, Baltimore, MD;
4Ministry of Public Health and Sanitation Kenya, Nairobi, Kenya; 5The Medical
Research Council Unit, Banjul, Gambia; 6University of Otago, Dunedin, New Zealand;
7Rollins School of Public Health, Emory University, Emory Global Health Institute,
Atlanta, GA; 8Human Genetics Center, University of Texas, School of Public Health,
Houston, TX; 9University of Virginia, School of Medicine, Charlottesville, VA;
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Background. The Global Enteric Multicenter Study (GEMS) is a prospective case
control study to determine pathogen specific diarrheal disease burden among children
<5 years of age in Africa and Asia. Using samples from children in The Gambia and
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Kenya, we conducted a gene candidate study that examined the association of the host
DNA single nucleotide polymorphisms (SNPs) and specific viral enteropathogens ro-
tavirus and norovirus causing diarrhea.
Methods. Stool specimens from moderate to severe diarrhea cases and their age,

sex and area matched controls were examined for the presence of enteropathogens and
host DNA SNPs (N = 144) in 26 genes that code for host proteins involved in pathogen
attachment, inflammation, innate and acquired immune responses to enteropathogens.
We analyzed the distribution of SNPs and compared cases vs controls according to
enteropathogens identified. Comparisons were made using SNPSTATs software fol-
lowing the dominant model. Logistic regression model was used to adjust for potential
confounders including site and age.
Results. Microbiological and genotype data were available in 1,164 subjects. In The

Gambia, diarrhea due to norovirus was associated with SNP in C3orf23 (69% vs 36%,
OR = 4.0, CI = 1.1.5-13.7, P = 0.03), SNPs in IL12B (67% vs 32%, OR = 4.2, CI = 1.19-
15, P = 0.025) and a SNP inMBL (29% vs 58%, OR = 0.3, CI = 0.08-0.9, P = 0.045) and
diarrhea from rotavirus was associated with SNPs in CD180 (88% vs 49%, OR = 8,
CI = 1.66-35, P = 0.003). In Kenya, diarrhea from norovirus was associated with a
SNP in C3orf23 (71% vs 23%, OR = 8, CI = 1.4-42, P = 0.013), and SNPs in LPLUNC
(50% vs15%, OR = 6, CI = 1.5-21, P = 0.012) and diarrhea from rotavirus was associat-
ed with LPLUNC (61% vs 40%, OR = 2.5, CI = 1.2-5.3, P = 0.011).
Conclusion. Distinct SNPs were associated with pathogen specific viral diarrhea in

children under 5 years of age living in two African countries.
Disclosures. All authors: No reported disclosures.

769. Short Duration of Antimicrobial Treatment for Acute Cholangitis
with Bacteremia due to Gram-negative Bacilli after the Publication of the
Updated Tokyo Guidelines 2013 (TG13)
Shunsuke Uno, MD1; Ryota Hase, MD1; Kazuyasu Miyoshi, MD1; Takahiro Mikawa,
MD1; Daisuke Suzuki, MD1; Yoshifumi Uwamino, MD2; Kiyoharu Muranaka, MD1;
Naoto Hosokawa, MD, PhD1; 1Department of Infectious Diseases, Kameda Medical
Center, Kamogawa, Chiba, Japan; 2Center for Infectious Diseases and Infection
Control, Keio University Hospital, Shinjuku, Tokyo, Japan
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Background. The optimal duration for acute cholangitis with bacteremia is un-
clear. We had treated all acute cholangitis cases with bacteremia at least for two
weeks. However, TG13 recommended minimum duration of 2 weeks only when bac-
teremia with Gram-positive cocci is present. We have implemented shorter duration of
antimicrobial treatment for acute cholangitis with bacteremia due to gram-negative ba-
cilli since May 2013. The aim of this study was to validate our modified practice.
Methods. We collected the clinical information of all patients diagnosed as acute

cholangitis with bacteremia from July 2012 to March 2014 using the electronic medical
record at Kameda Medical Center. TG13 diagnostic criteria were used to confirm the
diagnosis of acute cholangitis. The patients who had gram-positive bacteremia, biliary
tract malignancies, complication of cholecystitis or hepatic abscesses, and did not re-
ceive endoscopic-retrograde cholangiopancreatography were excluded. Baseline char-
acteristics of the patients, Pitt bacteremia score, TG13 severity index, the duration of
antimicrobial treatment, 30-day mortality, and recurrence rate within 3 months were
retrospectively compared before and after May 2013.
Results. A total of 224 episodes of acute cholangitis were treated during the study

term and 96 fulfilled the case definitions. 42 episodes were treated before and 54 were
treated after May 2013. There were no significant differences in baseline characteristics,
Pitt bacteremia score and TG13 severity index. The duration of antimicrobial treat-
ment was shorter (15.2 days vs 10.0 days; P < 0.001) in the patients treated after
May 2013. 30-day mortality and recurrence rate did not significantly differ (5.1%, vs
0%; P = 0.17, 13.3% vs 3.3%; P = 0.19).
Conclusion. Our study suggests shorter duration of antimicrobial therapy seems

adequate in treating acute cholangitis with bacteremia due to gram-negative bacilli
once source of infection is controlled.
Disclosures. All authors: No reported disclosures.

770. Intra-abdominal Infections in Africa and The Middle East; A
Systematic Review and Meta-analysis
Ali Omrani, FRCP FRCPath1; Ladislav Pecen2; Jan Zigmond3; Petr Hajek, MSc MEng4;
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Prague, Czech Republic; 5Pfizer Inc., New York, NY
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Background. Understanding the epidemiology of the intra-abdominal infections
(IAIs) is important for clinical decision making. This was a systematic review and
meta-analysis of IAIs studies in adults in Africa and Middle East (AFME) region.
Methods. PubMed and Medline-Plus were searched in September 2013 using pre-

specified keywords. Non-AFME, case reports, reviews, editorials and study protocols
were excluded. Weighted averages with 95% confidence intervals were calculated and
data were analyzed using Microsoft Excel and SAS 9.4 (SAS Institute, Cary, NC).
Results. A total of 220 IAI papers were included (47,796 individuals; 4,798 iso-

lates). Complications were reported in 86 studies, severity of infection in 38 studies

and mode of acquisition in 173 studies. Overall, 44.1% (37.7-50.5%) of IAI were caused
by Gram-positive bacteria, 42.4% (35.0-49.8%) by Gram-negative bacteria and 7.1%
(6.3-8.0%) were caused by fungi. Polymicrobial infection was documented in only
1.2% or IAIs. Regional prevalence of selected pathogens causing IAI in AFME is
shown in Figure 1. Complicated IAI constituted 38.3% of IAIs in which the presence
of complications was reported. The proportion of complicated IAI increased signifi-
cantly over time (r= 0.33, P < 0.01). Furthermore, the proportion of IAIs caused by
Gram-negative bacteria increased (r= 0.32, P< 0.01), while those caused by Gram-pos-
itive bacteria decreased (r= 0.45, P < 0.001) over time. Patients with complicated IAIs
were significantly younger than those with uncomplicated IAIs (34.5 vs 38.3 years, P <
0.02), whereas patients with hospital-acquired IAIs were significantly older than those
with community-acquired IAIs (43.5 vs 35.2 years, P < 0.001). Average length of hos-
pital stay was 18.5 days for patients with peritonitis, 5.2 for appendicitis and 3.1 for
surgical site infection (P <0.01). The most commonly used antimicrobial agents
were cephalosporins (31.8%), followed by extended-spectrum penicillins (29.4%), ami-
noglycosides (26.5%) and metronidazole (24.5%). Overall attributable mortality, which
was reported in 45 studies, was relatively low at 4.1% (1.6-6.6%).

Conclusion. Gram-negative bacteria are increasingly important causes of IAI in
AFME with decreasing contribution of Gram-positive bacteria.
Disclosures. All authors: No reported disclosures.

771. Can Human Bocavirus mRNA Detection Differentiate Acute Infection
from Viral Shedding?
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Andrew Pavia, MD, FIDSA, FSHEA3; 1Department of Pathology, University of Utah, Salt
Lake City, UT; 2ARUP Institute for Clinical and Experimental Pathology, Salt Lake City,
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University of Utah, Salt Lake City, UT; 5Department of Human Genetics, University of
Utah, Salt Lake City, UT; 6Centers for Disease Control and Prevention, Atlanta, GA;
7Centers for Disease Control and Prevention, Atlanta, GA
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Background. Human Bocavirus (HBoV), a DNA virus in the family Parvoviridae,
is frequently detected in patients with acute respiratory disease. However, it is also
prevalent in asymptomatic children, thus its pathogenicity is unclear. We hypothesized
that spliced viral capsid mRNA produced during active replication (i.e., pathogenic pe-
riod) may be a better marker for acute infection than HBoV genomic DNA, which can
be shed for weeks to months (i.e., non-pathogenic period) and may thus be less specific
for acute disease. We compared prevalence of capsid mRNA and DNA in children with
community-acquired pneumonia (CAP) and controls as part of the CDC Etiology of
Pneumonia in the Community (EPIC) study.
Methods. We enrolled hospitalized children <18 years with CAP (January 2010-

June 2012) and controls (February 2011-June 2012) at the Utah site of the EPIC study;
nasopharyngeal/oropharyngeal (NP/OP) specimens were obtained. HBoV mRNA and
genomic DNA were quantified from NP/OP specimens. A spliced transcript for
HBoV1-4 VP1/VP2 was targeted for mRNA detection.
Results. We obtained NP/OP samples from 812 children with CAP (median age

2.2 years; interquartile age [IQR] 1.0-6.2) and 337 controls (median age 5.8 years; IQR
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2.8-11). HBoV DNAwas detected in 114/812 (14.0%) cases and 30/337 (8.9%) controls
(odds ratio [OR] 1.7; 95% CI 1.1-2.5); HBoV mRNA was detected in 21/812 (2.6%)
cases and 2/337 (0.6%) controls (OR 4.4; 1.1-19). Following adjustment for age, enroll-
ment month, and detection of other respiratory viruses, HBoV DNA was associated
with CAP (adjusted OR [aOR] 2.0; 1.2-3.2) but mRNA had a stronger association
(aOR 7.9; 1.7-36). When the analysis was restricted to children in whom no other viral
or bacterial pathogens were detected, the association with DNA detection was similar (OR
2.2; 1.2-4.0; 25/140 cases, 22/240 controls), while the association of HBoV mRNA detec-
tion with CAP increased (OR 14.5; 1.8-117; 8/140 cases, 1/240 controls).
Conclusion. Detection of HBoV by spliced capsid mRNA was strongly associated

with CAP in children while genomic DNAwas associated, even after adjusting for age,
season, and respiratory pathogen co-detection. HBoV mRNA detection may be a
marker of acute, infection and could be a useful diagnostic test.
Disclosures. R. Schlaberg, Epoch Biosciences: Collaborator, Research reagents

772. Risk Factors Associated with Pneumonia Co-infection in Children
under 5 Years of Age Presenting to a Diarrheal Hospital in Dhaka,
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MA; 2Centre for Vaccine Sciences, International Centre for Diarrhoeal Disease
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International Centre for Diarrhoeal Disease Research, Bangladesh, Dhaka, Bangladesh;
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Background. Worldwide, pneumonia and diarrhea are the top causes of mortality
in children under 5 years of age. The mucosal immune system is common to both re-
spiratory and gastrointestinal tracts, and there is epidemiological evidence that infec-
tion of one may predispose to infection of the other. Our aim was to determine the risk
factors for concurrent presentation of diarrhea and pneumonia.
Methods. We used prospectively collected data from the Diarrheal Disease Sur-

veillance System of the Dhaka Hospital in Bangladesh to identify children under 60
months of age who presented with signs and symptoms of pneumonia, defined as a
patient who satisfied all three criteria: 1) History of cough with diarrhea, 2) an abnor-
mal lung exam on admission, and 3) tachypnea on admission. We compared the char-
acteristics of those with pneumonia against a control group who did not satisfy any of
the above criteria, matched for month and year of admission at a ratio of 1:3.
Results. For the years 1996-2007, out of total 14,628 diarrheal patients under age 5

surveyed, there were 607 (4%) patients who satisfied criteria for pneumonia. Of those
with pneumonia, 26 (4%) died, compared with only 2 (0.1%) of those with diarrhea
only. Cases with pneumonia also had a longer hospital stay (mean (SD), 84 (97) hrs
vs 25 (41) hrs in controls). A pathogen was detected in the stool of 4536 (31%) of all
patients, including 353 (58%) of those with pneumonia. In a multivariable logistic
regression model comparing cases (n = 607) with controls (n = 1808), including
socio-demographic and behavioral factors, we found that concurrent pneumonia
was associated with severe acute malnutrition, younger age, less maternal education,
lower family income, and lack of current breastfeeding. Entry of individual pathogens
into the model identified rotavirus as negatively associated with pneumonia.
Conclusion. We demonstrate that malnutrition, young age, lack of breastfeeding,

poor education status, and lower family income are independent risk factors associated
with concurrent pneumonia in young children presenting with diarrhea in Bangladesh.
Disclosures. All authors: No reported disclosures.

773. Viral Etiology in Hospitalized Children Less than Two Years of Age
with Lower Respiratory Infections in Amman, Jordan
Natasha Halasa, MD, MPH1; Samir Faouri, MD2; Asem Shehabi, DSC3; Li Wang4;
John Williams, MD1; Chris Fonnesbeck4; Najwa Khuri-Bulos, MD, FIDSA5;
1Pediatrics, Vanderbilt University, Nashville, TN; 2Al-Basheer, Amman, Jordan;
3Jordan University, Amman, Jordan; 4Vanderbilt University, Nashville, TN;
5Division of Infectious Disease, Jordan University Hospital, Amman, Jordan
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Background. Acute lower respiratory infections (ALRI) are a leading cause of
death in children, but the role that viruses play in their etiology in Jordan and the Mid-
dle East is poorly characterized.
Methods. A prospective 3-year, year-round viral surveillance in children <2 years

of age admitted with respiratory symptoms and/or fever at the Al-Bashir government
hospital from March 16, 2010-March 31, 2013 was conducted. Clinical and demo-
graphic data were collected. Nasal/throat swabs were obtained and were tested by
real-time RT-PCR for respiratory syncytial virus (RSV), metapneumovirus (MPV),
rhinovirus (HRV), influenza, and parainfluenza viruses 1, 2, and 3 (PIV1-3) and
MERs-CoV.
Results. 3169 children were enrolled, virus detected in 81%. Mean age 3.5 months,

60% male. Most common ALRI diagnoses were bronchopneumonia (32%), bronchio-
litis (17%), and pneumonia (12%). 284 (9%) were admitted to the ICU and only 31

(1%) died. The table describes clinical presentation and viruses by these diagnoses.
MERS-CoV was not detected. The figures display the frequency of viruses and diag-
noses over time, respectively.

Pneumonia
N=394

Broncho-
pneumonia
N=1020

Bronchiolitis
N=547

Total Cohort
N=3169

Age (mean) 2.4 months 7.9 months 3.4 months 3.5 months
Sex (male) 220 (56%) 604 (59%) 362 (66%) 1913 (60%)
Vitamin D

level
(median)

11.7 ng/mL 20.6ng/mL 17.9ng/mL 16.5 ng/mL

No PMH 342 (87%) 863 (85%) 519 (95%) 2848 (90%)
Cough 358 (91%) 945 (93%) 526 (96%) 2366 (75%)
Wheezing 250 (63%) 735 (72%) 483 (88%) 1757 (55%)
Fever 201 (51%) 716 (70%) 173 (32%) 1763 (56%)
Abnormal

chest
x-ray

381/390 (98%) 980/1009 (97%) 512/540 (95%) 2077/2963 (70%)

Oxygen Use 209 (53%) 279 (28%) 215 (40%) 1013 (32%)
MV 26 (7%) 37 (4%) 21 (4%) 111 (4%)
ICU 80 (20%) 53 (5%) 32 (6%) 284 (9%)
Death 10 (3%) 4 (0.003%) 1 (0.002%) 31 (1%)
Virus
RSV 225 (57%) 476 (47%) 374 (68%) 1397 (44%)
HRV 153 (39%) 374 (37%) 215 (39%) 1238 (39%)
MPV 37 (9%) 123(12%) 56 (10%) 273 (9%)
Influenza 14 (4%) 50 (5%) 14 (3%) 123 (4%)
PIV 17 (4%) 68 (7%) 23 (4%) 175 (6%)
Adenovirus 68 (17%) 175 (15%) 62 (11%) 475 (15%)
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Conclusion. Viruses play a major role in ALRI in Jordanian children. Pneumonia
was associated with higher morbidity and mortality; those children were younger, had
lower vitamin D levels, and were more likely to require oxygen.
Disclosures. All authors: No reported disclosures.

774. Non-invasive pneumococcal pneumonia has its own and distinct
serotype distribution in Portugal
Jose Melo-Cristino, MD, PhD1; Mario Ramirez, PhD1; Andreia N. Horácio1; Joana
P. Lopes2; Portuguese Group for the Study of Streptococcal Infections1; 1Instituto de
Microbiologia Faculdade de Medicina Lisboa, Lisbon, Portugal; 2Instituto de
Microbiologia, Faculdade de Medicina, Universidade de Lisboa, Lisboa, Portugal
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Background. Streptococcus pneumoniae is the main etiological agent of pneumo-
nia. Numerous studies have addressed the serotype distribution of invasive pneumo-
coccal disease (IPD) due to the availability of conjugate vaccines targeting the capsular
polysaccharides. However, there is more limited information on the serotypes causing
non-invasive pneumococcal pneumonia (NIPP). Our aim was to characterize pneumo-
cocci causing NIPP in adults, in order to determine recent changes in serotype prev-
alence and antimicrobial resistance, the potential coverage of pneumococcal vaccines
and to compare the results with IPD.
Methods. Serotypes and antimicrobial susceptibility profiles of a sample of 1300

isolates recovered from adult patients (≥18 years) between 1999 and 2011 (13 years,
100 randomly selected isolates/year) were determined.
Results. Overall, the most frequent serotypes were 3 (18%), 11A (7%), 19F (7%),

19A (5%), 14 (4%), 22F (4%), 23F (4%) and 9N (4%). There were significant changes in
the proportion of isolates expressing vaccine serotypes, namely there was a steady de-
cline of the serotypes included in the 7-valent conjugate vaccine from 31% (1999-2003)
to 11% (2011). Taking together the most recent study years (2009-2011), the potential
coverage of the 13-valent conjugate vaccine was 44% and of the 23-valent polysaccha-
ride vaccine was 66%. Erythromycin resistance increased in the study period, reaching
18% in 2011.
Conclusion. The serotype distribution found in NIPP differed from the one found

in IPD, with only two common serotypes among the ones responsible for half of each
presentation – serotypes 3 and 19A. Serotypes found to be enriched in NIPP relative to
IPD (6A, 11A, 15C, 19F and 23B) had been previously suggested to have a lower in-
vasive disease potential. In spite of these differences, the overall prevalence of resistant
isolates was similar in NIPP and in IPD.
Disclosures. J. Melo-Cristino, Pfizer: Consultant, Grant Investigator and Speak-

er’s Bureau, Consulting fee, Research grant and Speaker honorarium; Gilead: Speaker’s
Bureau, Speaker honorarium M. Ramirez, Pfizer: Speaker’s Bureau, Speaker honorar-
ium; GlaxoSmithKline: Consultant, Consulting fee

775. Nosocomial Influenza (NI) in cancer patients during a high activity
season in Mexico City
Diana Vilar-Compte, MD, MSc1; Carolina Perez-Jimenez, MD1; Alexandra Martin-
Onraet, MD1; Patricia Cornejo-Juarez, MD, MSc1; Marco Antonio Lopez-Velazquez,
MD1; Alvaro Tamayo-Gutierrez, MD1; Patricia Volkow, MD1; 1Infectious Diseases,
Instituto Nacional de Cancerología, Mexico City, Mexico
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Background. NI constitutes a serious risk among patients with immunodefi-
ciency. Vaccination of health-care workers (HCW) and infection control measures
compliance is the cornerstone for the prevention of NI. We present a cluster of
patients with cancer and NI during a high activity season in Mexico (winter
2013-14).
Methods. Patients and HCW with influenza-like illness (ILI) from Instituto Na-

cional de Cancerologia in Mexico City (126-bed, teaching, referral cancer hospital
for adult patients) are regularly evaluated by the Infectious Diseases Department.
Those with high suspicion of ILI are tested for influenza by rtPCR. Patients who de-
veloped ILI between January 1, 2014 and March 31, 2014 and tested positive to influ-
enza were included, and those who had been in-hospital >= 48 hr were considered as
nosocomial. We studied patients characteristics, hospital length of stay, neoplasia re-
lated variables and respiratory tract infection (RTI) symptoms, clinical course and
outcomes.
Results. Between January and March, 2014, 100 patients (tested: 97) and 53 (test-

ed: 48) HCW were evaluated with ILI. 62 patients were admitted because of ILI, and 6
(8.8%) developed ILI while in-hospital. Of the 68 admitted patients, 34 (50%) were
positive to influenza (AH1N1: 28, H3N2: 6). Four and 2 patients with NI were positive
to AH1N1 and H3N2, respectively. Two had leukemia, 2 lymphoma, 1 aplastic anemia
and 1 breast cancer; 5 (83.3%) were male. Four (66%) received chemotherapy within 30
days of the onset of symptoms; 5 (83%) had lymphopenia and 1 (16%) had < 500 neu-
trophils. All were treated with oseltamivir, 3 patients for 10 days and 1 for 15 days,
because of shedding and/or persistence of symptoms. Two (33.3%) patients were on
mechanical ventilation, both died, 1 of influenza and 1 with septic shock, both positive
to H1N1.

Conclusion. NI accounted for 17.6% of the confirmed influenza patients admit-
ted to the hospital, mostly, with hematological neoplasia. Attributable mortality rate
was 33.3%, similar to that observed for community-acquired influenza. Most cases
were related to AH1N1, as was reported for North America during this last influenza
season.
Disclosures. All authors: No reported disclosures.

776. Acinetobacter baumannii ventilator acquired pneumonia in a high
density unit of North India
Navneet Sharma, MD1; Vikas Gautam, MD1; 1Internal Medicine, Postgraduate
Institute of Medical Education and Research, Chandigarh, India

Session: 106. Clinical Respiratory Infections
Friday, October 10, 2014: 12:30 PM

Background. Acinetobacter baumannii (AB) is responsible for 8-10% cases of late
ventilator acquired pneumonia in the ICU.
Methods. Prospective study of all AB– VAP cases admitted to the Medical High

Density Unit (HDU) from 1 March 2010 to 31 March 2011.
Results. Of 50 cases, 33 were males and 17 females. Mean age was 42.8± 17.1

years (range = 15-88 years). Thirty seven cases were referred to our hospital from
a primary health center (mean stay = 5.5 ± 1.2 days). AB-VAP occurred after 11.5
± 4.3 days in-hospital. Underlying conditions were; diabetes mellitus in 34%,
essential hypertension in 36%, immunosuppressive therapy in 8% and coronary
artery disease in 4%. Risk factors for AB-VAP were; neurological disorders in
36%; severe sepsis in 16%; organophosphorous poisoning in 10% and diabetic
ketoacidosis and acute kidney failure in 6% each. The mortality rate was 52%.
Antibiotic resistance pattern of AB showed that 82% isolates were multi-drug
resistant and 58% carbapenem resistant. Chi square analysis revealed that carba-
penem resistance in AB-VAP isolates correlated to mortality. Upon multivariate
analysis, survivors (n = 24) differed from non-survivors (n = 26) in a shorter
length of stay at the primary level hospital, a significantly shorter duration of
HDU stay and total length of stay at this hospital and lower SOFA score at
time of culture positivity. On comparing the time period that invasive catheters
were retained in these patients of AB-VAP, shorter retention times of central
venous catheters, urinary catheters and endotracheal tubes was observed in
survivors.
Conclusion. AB-VAP in the medical HDU, has a high mortality rate. Risk factors

for mortality are a prolonged period of stay in primary level hospitals, increased reten-
tion time of invasive catheters and endotracheal tubes and the presence of carbapenem
resistance in the AB isolates
Disclosures. All authors: No reported disclosures.

777. Cost of Treating Patients with Pneumococcal Community-Acquired
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Brabois, Vandoeuvre-lès-Nancy, France; 4Annecy Hospital, Annecy, France;
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Background. Documenting the economic burden of CAP is essential to define ef-
ficient vaccination strategies. PNEUMOCOST study was designed to estimate the cost
of treatment in the French context.
Methods. A prospective, multi-centric, observational study including patients

hospitalized for a pneumococcal CAP involved 40 centers. Five hundred and fifty
patients were expected to be enrolled from October 2011 to April 2014. All en-
rolled patients are followed over a 6 month period. Interim results on patients’
profiles and initial hospitalization are presented. Inclusion criteria: adult age
>18, CAP confirmed at admission by X-ray, S. pneumoniae confirmed with mi-
crobiological sampling. Informed consent was required. Exclusion criteria: preg-
nancy, patients included in clinical trials, patients with prior 48 h admission for
another cause, patients unable to answer to follow-up questionnaire over six
months.
Results. Patients characteristics: 455 patients with validated clinical data; 54.6%

of patients were men, average age 63 years (Min: 19; Max: 96); 77.3% of patients
were 50 +. S. pneumoniae was identified through urinary antigen detection
(UAD) alone in 44% of cases; altogether, 73.4% UAD were performed, blood
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cultures in 37.4%, other tests were mainly sputum culture. The table displays anti-
biotic sensitivity.

Average length of stay (LOS) was 13.8 days (SD 14.8). LOS increased with the Charl-
son score, from 10.5 days for score 0 to 17.4 for scores ≥6. Rate of admission in a re-
suscitation unit increased with the Port score, from 14% for Class 1 to 49% to Class
4. Surprisingly, inpatient mortality rate was low (1.8%; n = 8 patients). Average cost of
stay from a payer’s perspective was € 6,962 (SD € 6,933). The distribution of cost was
skewed: 25% of stays represented 56% of total costs of all stays.
Charlson and Port scores of enrolled patients are displayed in Graphs 1 and 2.

Conclusion. PNEUMOCOST is the largest French cohort of patients hospitalized
for pneumococcal CAP to date. Initial results confirm the high economic impact of the
disease. Follow-up data should increase this burden.
Disclosures. C. Chidiac, Pfizer: Board Member, Consulting fee H. Laurichesse,

Pfizer: Board Member, Consulting fee J. Gaillat, Pfizer: Board Member, Consulting
fee P. Petitpretz, Pfizer: Board Member, Consulting fee G. De Pouvourville, Pfizer:
Board Member, Consultant and Grant Investigator, Consulting fee and Research grant

778. Influenza-like Illness in Korean Soldiers, 2011-2013: Comparison
between military and community population
Jung Yeon Heo, MD1; Kang-Won Choe, MD2; Hye Won Jeong, MD1; Chang-
Gyo Yoon, MD3; Kyo Hyun Kim, MD4; 1Division of Infectious Disease, Department of
Internal Medicine, Chungbuk National University Hospital, Cheongju-si, South
Korea; 2Department of Internal Medicine, The Armed Forces Capital Hospital,
Sungnam-si, South Korea; 3Department of Preventive Medicine, Armed Forces
Medical Command, Seongnam-si, South Korea; 4Health Insurance Review and
Assessment Service, Seoul, South Korea
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Background. To better understand respiratory illness in Korean military, we have
been performing sentinel surveillance of influenza-like illness (ILI) in Korean soldiers
since 2011.
Methods. Between 41st week of 2011 and 30th week of 2013, The Armed Force

Medical Command has collected patient number with ILI and total patient number
examined from selected infirmary of 10 sentinel surveillance sites every week. Case def-
inition of ILI was fever higher than 38°C with cough or sore throat. The change of ILI
in military population was compared between ILI in community population and pa-
tient number admitted to military hospitals with influenza related illness.
Results. During influenza epidemic period in community (53rd week of 2011 - 18th

week of 2012) in 2011-12, the incidence rate of ILI in military population was 18.7-76.4
cases per 1,000 patients - week. Within same period, the rate of ILI in military was 1.6-7.6
times higher than ILI in community. In 2012-13 season of influenza epidemic period in
community (2nd week of 2013 - 16th week of 2013), incidence rate of ILI in military pop-
ulation was 18.1-39.1 cases per 1,000 patients-week.Within same period, the rate of ILI in
military was 1.6-6.7 times higher than ILI in community. Especially in 19-30th week of
2013 in 2012-13, after the end of influenza epidemic, the incidence rate of ILI in military
population was 10.6 - 22.8 times higher than community population. From total ILI cases,
the ILI rate in recruits was 35-60% during influenza epidemic season, but increase to 78%
after 19th week of 2013. During influenza epidemic season, hospitalization rate due to
influenza related illness was 4.0 -40.8 cases per 10,000 patients-week in 2011-12, and
1.1-8.0 cases per 10,000 patients-week in 2012 - 13.
Conclusion. In 2011-12, ILI activity was higher during influenza epidemic period

than non-epidemic period in military population, but in 2012-13, ILI activity peaked in
non-epidemic period of influenza. Our surveillance suggests that the ILI in military
population could be rapidly increase with other reparatory virus, unlike in community
population where seasonality of ILI is influenced by influenza virus.
Disclosures. All authors: No reported disclosures.

779. Viral Pathogen Detection by Metagenomics and Panviral PCR in
Children with Pneumonia with no Identifiable Etiology: Preliminary
Results from the CDC Etiology of Pneumonia in the Community (EPIC)
Study
Robert Schlaberg, MD, MPH1,2; Krista Queen, PhD3; Keith Simmon, MS4;
Keith Tardif, PhD2; Chris Stockmann, MSc5; Steven Flygare, MS6; Brett Kennedy,
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Suxiang Tong, PhD3; Krow Ampofo, MD5; 1Department of Pathology, University of
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Salt Lake City, UT; 3Centers for Disease Control and Prevention, Atlanta, GA;
4Department of Biomedical Informatics, University of Utah, Salt Lake City, UT;
5Department of Pediatrics, Division of Pediatric Infectious Diseases, University of
Utah School of Medicine, Salt Lake City, UT; 6Department of Human Genetics,
University of Utah, Salt Lake City, UT
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Background. Community-acquired pneumonia (CAP) is a leading cause of pe-
diatric hospitalization. Consistent with previous studies, no pathogen was identified
in 19% of children hospitalized with clinical and radiographic CAP in the CDC
EPIC study despite comprehensive viral and bacterial diagnostic testing. Pathogen
identification is a critical step for appropriate antimicrobial use. Here we applied
two broad pathogen detection approaches, RNA-Seq-based metagenomics and a
panviral family/genus PCR panel, to identify unrecognized pathogens in children
with CAP of no identifiable etiology. Age and season-matched children served as
controls.
Methods. We obtained nasopharyngeal/oropharyngeal (NP/OP) swabs from hos-

pitalized children <5 years with CAP and controls enrolled at the Utah site of the EPIC
study. Patients included in this analysis had negative results by blood culture, whole
blood PCR, pleural fluid culture and PCR, NP/OP PCR for viruses and atypical bac-
teria, and paired serologies for selected viruses. Total RNA was subjected to metage-
nomics (mean 12 million sequencing reads/sample) and viral sequences identified with
a custom data analysis pipeline. Total nucleic acid was also tested by panviral family/
genus conventional PCR for detection of 19 viral genera and family with known and
potentially novel viral pathogens.
Results. We studied 14 hospitalized children <5 years with CAP (median age 1.8

years; interquartile range [IQR] 1.1-2.7) and 53 controls (median age 1.7 years; IQR
0.8-3.4). Viruses were identified in 9/14 (53%) children with CAP and in 21/53
(40%) controls (figure). Human bocavirus (HBoV) was detected significantly more fre-
quently in children with CAP (odds ratio 21; 95% CI 2-206).
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Conclusion. Two broad pathogen detection approaches identified human viruses
in >50% of children with CAP of previously unrecognized etiology. However, most vi-
ruses, including anellovirus and herpes viruses were also prevalent among controls
making their role uncertain. HBoV detection was associated with CAP. In addition
to pathogen detection, metagenomics allows for genome sequencing, phylogenetic
analyses, and identification of entirely unexpected viruses. Further analysis on a larger
sample is underway.
Disclosures. All authors: No reported disclosures.

780. Clinical Characteristics And Outcomes among Children with
Neurological Disorders Hospitalized with Community-acquired
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GA; 4Vanderbilt University School of Medicine, Nashville, TN; 5Le Bonheur
Children’s Hospital, Memphis, TN; 6Preventative Medicine, Vanderbilt
University School of Medicine, Nashville, TN; 7Pediatrics and Medicine,
Emory University School of Medicine, Atlanta, GA; 8St. Jude Children’s Research
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Background. Although children with neurological disorders are vulnerable to
complications from respiratory infection, CAP epidemiology among these children
is poorly understood.
Methods. Children <18 years hospitalized with clinical and radiographic CAP

were enrolled in the CDC EPIC study in Memphis, Nashville, and Salt Lake City. Chil-
dren residing in a chronic care facility and those with recent hospitalization, tracheos-
tomy, or severe immunosuppression were excluded due to healthcare exposure.
Neurological disorders were defined as cerebral palsy, spinal cord abnormalities, epi-
lepsy, Down syndrome, developmental delay, and chromosomal and other disorders
with primary neurological manifestation. We compared children with neurological
disorders to those with other non-neurological co-morbidities and with children
with no co-morbidities.
Results. From January 2010-June 2012, 2358 children with CAP were enrolled;

279 (12%) had a neurological disorder (54% with another co-morbidity), 968 (41%)
had non-neurological co-morbidities only, and 1,111 (47%) had no co-morbidities.
Children with neurological disorders were older, had longer hospital and intensive
care unit (ICU) length of stay (LOS), and more ICU admissions, than children without
neurological disorders; there were no differences in the proportion mechanically
ventilated.

Group 1 Group 2 Group 3 p-value

Variable*

Neurological
disorder
n=279

Non-
neurological
co-morbidity

n=968

No co-
morbidity
n=1111

Group
1 vs 2

Group
1 vs 3

Median age in
years
(interquartile
range)

5.9 (1.7-9.8) 2.8 (1.3-6.2) 1.8 (0.8-4.6) <0.01 <0.01

Congenital heart
disease

95 (34) 104 (11) - <0.01 -

Asthma 83 (30) 696 (72) - <0.01 -
Hospital LOS >3

days
153 (55) 316 (33) 357 (32) <0.01 <0.01

ICU admission 102 (37) 186 (19) 209 (19) <0.01 <0.01
ICU LOS >3

days
49/102 (48) 66/186 (35) 86/209 (41) <0.01 <0.01

Invasive
mechanical
ventilation

34/102 (33) 52/186 (28) 79/209 (38) 0.12 0.11

Death 1 (0.4) 0 (0) 2 (0.2) - -

*Values are No. (%) unless otherwise specified

Conclusion. When hospitalized with CAP, children with neurological disorders
had a more severe course of illness, in terms of ICU admission and LOS, in comparison
with children without neurological disorders, which may be independent of respiratory
failure alone.
Disclosures. K. Edwards, Novartis: Grant Investigator and Scientific Advisor, Re-

search grant

781. Rhinovirus in Children Hospitalized with Community Acquired
Pneumonia: Insights from the Centers for Disease Control and Prevention
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GA; 4Vanderbilt University School of Medicine, Nashville, TN; 5Division of Pediatric
Infectious Disease, Vanderbilt University Medical Center, Nashville, TN; 6Children’s
Memorial Hospital and Northwestern Memorial Hospital, Chicago, IL; 7University of
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Background. Human rhinoviruses (HRV) are frequently detected in both children
with respiratory symptoms and asymptomatic children. Thus, the relevance of HRV
detection in children with pneumonia remains unclear. Some data suggest that
HRV-C is associated with severe disease. We studied the association between HRV spe-
cies and viral load among children hospitalized with radiographically-confirmed pneu-
monia and asymptomatic children (controls).
Methods. Molecular testing for HRV and 12 other respiratory viruses was per-

formed on naso-/oro-pharyngeal swabs from children <18 years hospitalized with
pneumonia (January 2010-June 2012) and a convenience sample of children without
pneumonia (February 2011-June 2012) enrolled at the Utah site of the CDC’s EPIC
study. HRV speciation was by amplifying and sequencing the VP4/VP2 regions of
the HRV genome and comparing sequences to HRV strains in GenBank. HRV load
(RNA copies/mL) was determined using standard curves from quantified HRV
RNA transcripts normalized with human RNase P gene (specimen control).
Results. HRV detection was similar among children with pneumonia and con-

trols, (166/853, 20% vs 38/226, 18%; p = 0.18). The majority of HRV detections were
single detections, however co-detection with another respiratory virus was more fre-
quent among children with pneumonia than controls (41% vs 11%; p < 0.01). HRV-
C was more commonly detected in children with pneumonia than controls (Table).
HRV viral load was significantly higher among children with pneumonia compared
with controls (median 6.9 vs 5.9 log10 copies/mL; p < 0.001). However, while median
viral loads for HRV-B (7.0 vs 6.1 log10 copies/mL; p = 0.5) and HRV-C (6.8 vs 6.4 log10
copies/mL; p = 0.4) were similar in children with pneumonia compared with controls,
HRV-A viral load was higher in children with pneumonia (7.0 vs 5.9 log10 copies/mL;
p < 0.001).
Conclusion. HRV was commonly detected among children with pneumonia and

controls, though children with pneumonia had higher viral loads. HRV-C, but not
other species, was associated with pneumonia. These data suggest that HRV species
and viral load may play a role in the development of pneumonia in children.

Poster Abstracts • OFID 2014:1 (Suppl 1) • S221

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



Children with
pneumonia
(n=166)

Asymptomatic
children
(n=38) P

HRV-A 60 (36%) 19 (50%) NS
HRV-B 13 (8%) 6 (16%) NS
HRV-C 84 (51%) 9 (24%) 0.003
Non-typeable 9 (5%) 4 (10%) NS

Disclosures. K. Edwards, Novartis: Grant Investigator and Scientific Advisor, Re-
search grant

782. The efficacy of anaerobe specific antibiotics in patients with aspiration
pneumonia
Hirokazu Ban, MD1; Kory Pierre, MD2; Christina Nadar, MD1; Takeru Yamamoto,
MD3; Anita Bhagavath, MD4; Michael Silverberg, MD2; 1Internal Medicine, Mount
Sinai Beth Israel, New York, NY; 2Pulmonary/Critical Care, Mount Sinai Beth Israel,
New York, NY; 3Infectious Disease, Mount Sinai Beth Israel, New York, NY; 4Internal
Medicine, Beth Israel Medical Center, New York, NY
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Background. IDSA/ATS guidelines state that anaerobic coverage is indicated only
for aspiration pneumonia in patients with a history of loss of consciousness as a result
of alcohol/drug overdose or after seizures in patients with concomitant gingival disease
or esophageal motility disorders. Despite this, clinicians often add anaerobic coverage
in patients without these risk factors. Given the paucity of studies on anaerobe specific
antibiotics in aspiration pneumonia, we assessed their efficacy by comparing patients
treated with and without anaerobe specific antibiotics.
Methods. A single-center retrospective cohort study that compared a group of as-

piration pneumonia patients treated with anaerobe specific antibiotics to a group of
patients without anaerobe specific antibiotics. All medical records with a discharge di-
agnosis of aspiration pneumonia were reviewed. Inclusion criteria were the presence of
risk factors for aspiration as well as imaging findings consistent with pneumonia. Main
outcomes included length of stay, inpatient mortality, and need for change in
antibiotics.
Results. 636 patients with a diagnosis code of aspiration pneumonia were identi-

fied. 390 patients met all inclusion criteria. 279 patients received initial anaerobe spe-
cific coverage while 111 did not. Apache II and PORT scores were similar (10.5 ± 4.6 vs
10.5 ± 4.4) and (110 ± 30 vs 108 ± 32) respectively. No significant differences in length
of stay (10.5 vs 11.5 days (p = 0.29), or mortality (13% vs 18%, p = 0.20) were detected.
A change in antibiotics occurred more often in patients initially treated without anaer-
obic coverage (24% vs 38% p < .01).
Conclusion. In this retrospective study of patients hospitalized with aspiration

pneumonia, no difference in mortality or length of stay were detected between patients
initially treated with anaerobe specific antibiotics and those without, however patients
not receiving initial anaerobic coverage were more likely to have a change in antibiotics.
Prospective studies on the role of anaerobe specific antibiotics in aspiration pneumonia
are needed.
Disclosures. All authors: No reported disclosures.

783. Detection of Respiratory Viruses in Sputum from Adults Using
Automated Multiplex Polymerase Chain Reaction (PCR)
Angela Branche, MD1; Ann Falsey, MD2; EdwardWalsh, MD, FIDSA3; 1Department of
Medicine, Division of Infectious Diseases, University of Rochester Medical Center,
Rochester, NY; 2University of Rochester, Rochester, NY; 3University of Rochester
School of Medicine and Dentistry, Rochester, NY
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Background. Respiratory tract infections (RTI) frequently cause hospital admis-
sions among adults. Diagnostic viral RT-PCR of nose and throat swabs (NTS) is useful
for patient care by allowing better antibiotic management, timely antiviral use and ap-
propriate patient isolation. Previously, we found that the addition of sputum RT-PCR
testing improves the diagnostic yield for respiratory viruses. However, automated RT-
PCR systems are not amenable to utilizing sputum due to its viscous nature. Thus, we
evaluated a simple method of processing sputum for use in the fully automated Fil-
mArray Respiratory Viral Panel RT-PCR assay (FilmArray).
Methods. Archived sputum and NTS samples collected in the winters of 2008-

2012 from hospitalized adults with RTI were used. From this collection, a random sub-
set of sputum samples previously positive for viruses (Flu A, Flu B, RSVA, coronavi-
ruses OC43 and 229E, human metapneumovirus (HMPV), parainfluenza viruses 1-3
and rhinovirus) by manual RNA extraction and uniplex real-time RT-PCR were select-
ed. A sterile cotton tip swab was dunked in the sputum followed by swirling in 700 uL
of sterile water (dunk method) and tested by FilmArray. In addition, quantitative RT-
PCR was performed on dunked sputum and NTS samples for Flu A, RSV, OC43 and
HMPV.

Results. Virus was identified in 31% of 965 illnesses using uniplex RT-PCR. The
addition of sputum RT-PCR significantly increased the diagnostic yield compared to
NTS alone (302/965 [31%] vs 197/965 [20%]; p = .0001). Sputum was the only sample
positive for 105 subjects, including 35% (22/64) of influenza cases. Of 108 randomly
selected sputa previously positive by uniplex PCR, 99 (92%) were also positive by Fil-
mArray using the dunk method. Quantitative RT-PCR revealed significantly higher
mean viral loads in dunked sputum compared to NTS samples for Flu A, RSV and
HMPV (p = 0.0001, p = 0.006, p = 0.011).
HHSN272201200005C NIH/NIAID
Conclusion. The dunk method is a simple and practical method for processing spu-

tum for use in a fully automated PCR system with a yield of 92% compared to manual
extraction and uniplex RT-PCR. The higher viral load in sputum may allow detection
when the NTS viral load is below the limits of detection. Testing of sputum may be par-
ticularly important inpatientswith lower respiratory tract disease during influenza season.
Disclosures. A. Falsey, Regeneron: Consultant, Consulting fee; Hologic: Consul-

tant, Consulting fee; Sanofi Pasteur: Research Contractor, Research grant; AstraZeneca:
Research Contractor, Research grant; ADMA Biologic Inc.: Research Contractor, Re-
search grant E. Walsh, Clearpath Incorporated: Consultant, Consulting fee; Alios Bio-
pharma: Consultant, Consulting fee
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Background. Bacterial pneumonia and otitis media often follow influenza and
other upper respiratory viral infections. Streptococcus pneumoniae (SP) is one of the
most frequent culprits. While animal models suggest influenza enhances SP transmis-
sion and growth and that SP may increase influenza morbidity, there is limited evi-
dence in human populations. We estimated the prevalence of SP among adults and
children with acute respiratory illness (ARI) with and without laboratory confirmed
influenza, to gain insight into the interaction between SP and influenza.
Methods. The Household Influenza Vaccine Effectiveness (HIVE) Study actively

monitored ARI among 290 households with at least 2 children during the 2013-2014
influenza season. In addition to clinical data and specimens collected for viral testing,
HIVE participants 2 years-old and older with ARI from 166 households provided oro-
pharyngeal swabs for bacterial studies. Samples were screened by real-time PCR (RT-
PCR) for the presence of influenza and 10 other respiratory viruses, and, in a blinded
way, for the presence and relative abundance of SP by RT-PCR amplifying the lytA
gene. SP serotypes were determined using multiplex PCR.
Results. 332 subjects reported illness at least once, for a total of 519 illnesses. SP was

found in the oropharynx of 118 different subjects (35.5%), corresponding to 148 illnesses
(28.5%): 34/241 (14%) in adults and 114/278 (41%) in children (p < 0.001). Subjects car-
rying SPwere younger (on average 13.8 years-old vs 25.2, p < 0.001), and weremore com-
monly infected with influenza (8.7% vs 5.9%, p = 0.24) than subjects without SP, although
not significantly. This was particularly true for children under 17 (9% of SP carriers had
influenza, vs 4.7% of non-carriers, p = 0.10). Relative abundance of SP was higher in SP
carrying children than adults (p < 0.001), but did not differ by influenza infection. Results
of other respiratory viruses and serotypes are pending.
Conclusion. SP oropharyngeal colonization was frequent in a household popula-

tion with members suffering from ARI. Colonization rates and relative abundance of
SP were higher in children. We found a tendency towards a higher rate of SP carriage
among subjects with influenza, especially in the children, suggesting an association be-
tween SP colonization and viral infection.
Disclosures. All authors: No reported disclosures.

785. The Effect of Temperature, Humidity, Wind Speed, and UV-Light on
the Recovery of Aerosolized Influenza Virus
Werner Bischoff, MD, PhD1; Maria Blevins, BS1; Andrea Anderson, MS2; John
Stehle Jr., PhD1; 1Infectious Diseases, Wake Forest School of Medicine, Winston-
Salem, NC; 2Biostatistical Sciences, Wake Forest School of Medicine, Winston-Salem,
NC
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Background. Transmission efficacy of Influenza in aerosols is dependent on environ-
mental factors such as temperature, relative humidity (RH), airflow, andUV-light.We stud-
ied the impact of these factors on the recovery of an aerosolized wild-type Influenza virus.
Methods. Influenza Avirus (A/WS/33 H1N1) was aerosolized via nebulizer (drop-

let nuclei) and airbrush (droplet nuclei/droplet mix). Virus was collected through a
mannequin head into a breathing bag of an artificial lung system filled with virus trans-
port media. During emission virus was exposed to varying environmental conditions:
(1) indoor (20oC; 40%RH); (2) winter (6oC; 35%RH); and (3) summer (34oC; 77%RH).
Within each condition, directed air flow (low: 137 feet/second, high: 154 feet/second)
and exposure to UV-C light (low dose: 18W; high dose: 36W) was applied. Quantita-
tive virus detection was performed via plaque assay in MDCK cell cultures.
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Results. With indoor set as standard, winter reduced virus recovery by 44%
(p = 0.01) in droplet nuclei and increased recovery, though not significantly (12%,
p = 0.58) in droplet nuclei/droplet mix. Summer decreased recovery by 64% in droplet
nuclei (p = 0.0001) and 11% in droplet nuclei/droplet mix (p = 0.67). Within each
condition, increased air flow led to a reduction in droplet nuclei (p < 0.0001). There
was indication that increased air flow may improve recovery across all conditions for
droplet nuclei/droplet mix (p = 0.09). Application of low dose UV-C resulted in a
>98% reduction for droplet nuclei across all conditions (p < 0.0001). For droplet nu-
clei/droplet mix, low dose UV-C had no effect across all conditions (p = 0.35), but high
dose UV-C decreased droplet nuclei/droplet mix (p = 0.0019).
Conclusion. Indoor conditions most effectively supported the potential for air-

borne Influenza transmission by small particles (droplet nuclei). However, winter
shifted virus recovery to large particles making droplet transmission more likely. Sum-
mer decreased both, small and large particles. Within each condition, directed airflow
reduced small particle collection by dilution, while increasing larger particle recovery
by acceleration towards the collection point. UV-C light reduced virus recovery with
the smallest impact observed in large particles.
Disclosures. All authors: No reported disclosures.

786. Decreasing Exposure to Radiation for Pediatric Complicated
Pneumonia: Replacing Computed Tomography with Ultrasound
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Background. Several studies suggest the use of chest ultrasound (US) as an equal
alternative to computed tomography (CT) scans for diagnosis and to guide treatment
for complicated pneumonia, thereby decreasing exposure to radiation. Within the four
year period of this study, a complicated pneumonia algorithm was initiated (April
2013), which specifies preference for chest US over chest CT scan.
The goal of this study was to evaluate the impact on illness and hospital course given

a change in radiographic evaluation.

Methods. This is a single-center, retrospective study of patients hospitalized dur-
ing 2010-2014 with diagnosis of complicated pneumonia. Patients included were iden-
tified by diagnosis code for pneumonia and an additional qualifier: chest CT, chest US,
or pleural culture. Then, each case was manually reviewed to ensure it met the diag-
nosis by clinical definition. Baseline demographics and variables were collected for the

study population. The following variables were compared pre- and post-algorithm im-
plementation: intensive care unit (ICU) admission rates, ICU length of stay (LOS),
hospital LOS, days with a chest tube, rate of chest tube insertion, complications (nec-
rotizing pneumonia, pneumothorax, abscess, and return to OR after chest tube inser-
tion), and number of antibiotics received.
Results. The total number of patients included in the study was 296, 49% being

male, with a median age of 5.4 years. Median length of stay was 9 days and 43% of
cases were admitted to the ICU. Figure 1 shows the distribution of bacteria identified.
We found that the number of ordered chest CTs decreased with a corresponding rise of
chest USs during the study period (Figure 2). There was a statistically significant de-
crease in the number of patients who received a chest CT scan and increase in patients
who received a chest US (p < 0.0001) after the implementation of the algorithm. There
was no significant difference seen in any of the other variables.
Conclusion. The introduction of an algorithm for the management of complicated

pneumonia at our institution combined with an effort among physicians to change
practice, led to significant reduction in chest CT use and increase in chest US use.
This change in practice reduced radiation exposure to children.
Disclosures. All authors: No reported disclosures.

787. Respiratory Pathogen Detection in Cases of Severe Acute Respiratory
Illness (SARI) Among Hospitalized Patients at Two Metro-Area Hospitals,
Minnesota, 2013-2014
Hannah Friedlander, MPH; Kathryn Como-Sabetti, MPH; Minnesota Department of
Health, St. Paul, MN
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Background. In the United States, surveillance of non-influenza severe acute re-
spiratory illness (SARI) is not well established. The Minnesota Department of Health
(MDH) is conducting pilot hospital-based surveillance to characterize SARI in adults
and children year-round.
Methods. SARI surveillance was implemented two hospitals (one pediatric, one

general). Residual upper respiratory specimens, collected for diagnostic testing, were
submitted to the MDH-Public Health Laboratory from December 2013 to February
2014. Specimens were tested for 22 viral and bacterial pathogens by real-time PCR.
Admission records, including history and physical, were reviewed to identify patients
meeting SARI case definition (cough, shortness of breath, or difficulty breathing, with
or without fever), and medical records were reviewed to obtain demographic and clin-
ical data on patients with submitted specimens.
Results. Of known hospitalizations, 1,232 specimens were submitted. Pediatrics me-

dian age was 2.9 years (range X – xx); adult median age was 45.3 years (range xx-xx).
There were no detections of enterovirus, influenza B, coronavirus 229E, Bordetella, Le-
gionella pneumophila, or mycoplasma all other detections are presented in the table.
204 (19%) pediatric patients had >1 pathogen detected compared to 2 (2%) adult patients
(p< 0.01). The most common pediatric co-detection was RSV and rhinovirus (xx/204).

Pediatrics (n=1087)
No. (%)

Adults (n=138)
No. (%) p-value

Any pathogen detected 780 (71) 48 (35) <0.001
RSV 454 (42) 6 (4) <0.001
Rhinovirus 156 (14) 2 (1) <0.001
Adenovirus 98 (9) 2 (1) 0.002
Influenza A 63 (6) 31 (22) <0.001
Chlamydophila pneumonia 3 (<1) 0 NS
Coronavirus HKU1 53 (5) 0 0.008
Coronavirus NL63 38 (4) 3 (2) NS
Coronavirus OC43 33 (3) 0 0.038
hMPV 45 (4) 2 (1) NS
Parainfluenza 1 22 (2) 1 (1) NS
Parainfluenza 2 13 (1) 0 NS
Parainfluenza 3 2 (<1) 0 NS
Parainfluenza 4 2 (<1) 0 NS

NS=not significant; hMPV=human metapneumovirus

Conclusion. MDH established a pilot surveillance effort for SARI at two hospitals.
Pediatric patients were more likely than adults to have a pathogen detected and to
have > 1 pathogen detected. Data are helpful to inform the development of prevention
and therapeutic interventions for respiratory infections.
Disclosures. All authors: No reported disclosures.

788. Are Clinical Prediction Scores in Community-Acquired Pneumonia
Equally Reliable Across Various Etiologic Categories?
Michael S. Abers, BA; Natalie Uy, BA; Daniel Musher, MD, FIDSA; Baylor College of
Medicine, Houston, TX
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Background. Clinical prediction rules purport to determine, at the time of presen-
tation for community-acquired pneumonia (CAP), which patients (pts) will require
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ICU admission or die within 30 days. Our goal in the present study was to determine
whether the scores are equally reliable in different etiologic subgroups of CAP (i.e.,
bacterial, viral, undetermined, etc.).
Methods. In this prospective study, we calculated PSI, SMART-COP, IDSA/ATS

minor (mATS) criteria, and CURB-65 as predictors of ICU admission and 30 day mor-
tality in pts hospitalized for CAP at the VA Medical Center, Houston. Bacterial CAP
(BCAP) was defined as the isolation of a respiratory pathogen from an adequate spu-
tum sample or blood, or urinary antigen tests. Viral CAP (VCAP was determined by
nasopharyngeal PCR. Pts in whom an infectious etiology was presumed despite neg-
ative microbiologic studies were classified as “etiology unknown.”
Results. Of 191 pts with CAP, 23 (12.0%) required ICU admission, 30 day mor-

tality was 7.8% (15/191). Point estimates of sensitivity and area under the receiver-op-
erator-characteristic curve (ROC) as predictors of ICU admission are shown in Tables.
The sensitivity of each scoring systems was significantly greater for BCAP compared to
CAP of unknown etiology (P < 0.05). AUROC for each scoring systems was greater for
BCAP than for VCAP and unknown. The same relationship was observed for 30 day
mortality.

Etiology PSI > 3 SMART-COP > 2 mATS > 2 CURB-65 > 2

BCAP 100 89 78 44
VCAP 33 33 67 0
All infected 84 77 69 30
Unknown 50 40 10 20

Sensitivity (%) for Predicting ICU Admission

Etiology PSI SMART-COP mATS CURB-65

BCAP 0.80 (0.65-0.95) 0.88 (0.72-1.00) 0.87 (0.72-1.00) 0.67 (0.47-0.88)
VCAP 0.42 (0.15-0.69) 0.52 (0.08-0.96) 0.58 (0.17-0.99) 0.54 (0.19-0.90)
All infected 0.72 (0.56-0.87) 0.80 (0.64-0.96) 0.79 (0.64-0.85) 0.66 (0.49-0.82)
Unknown 0.50 (0.31-0.69) 0.64 (0.45-0.82) 0.61 (0.43-0.78) 0.58 (0.41-0.75)

AUROC (95% CI) as a Predictor of ICU Admission

Conclusion. The sensitivity of each index performed significantly better in pts with
BCAP vs VCAP or CAP of unknown etiology. Sensitivity is more important clinically
than AUROC because the consequences of failing to admit to an ICU a patient who re-
quires that level puts the patient at risk for mortality. The high false negative of the scores
in viral and CAP of unknown etiology limit their reliability in predicting outcomes.
Disclosures. All authors: No reported disclosures.

789. Outpatient Antiviral Prescribing Practices among Providers in the
U.S. Influenza Incidence Surveillance Project, 2009–2014
Angela P. Campbell, MD, MPH; Ashley Fowlkes, MPH; Alicia M. Fry, MD, MPH;
Lyn Finelli, DrPH, MS; Influenza Division, Centers for Disease Control and
Prevention, Atlanta, GA
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Background. Prescribing practices for influenza antiviral agents vary widely and
under-prescribing is common. Few data regarding antiviral prescribing practices
exist from outpatient settings.
Methods. During 5 influenza seasons (November–March) from 2009–2014, 129

outpatient providers participating in the Influenza Incidence Surveillance Project
(IISP) collected respiratory specimens and clinical data for patients of all ages with
onset of influenza-like illness (ILI; defined as fever with cough or sore throat) within
7 days. Specimens were tested for influenza using RT-PCR. We evaluated factors asso-
ciated with antiviral prescribing practices.
Results. Among 8,832 patients with ILI, 1,568 (18%) were prescribed antivirals. In

the age groups for whom outpatient antiviral treatment is recommended, 107 (9%)
children <2 years and 49 (23%) adults >65 years received an antiviral prescription. Pre-
scribing practices varied by season, from 11% of ILI patients receiving a prescription in
2011-2012, to 23% in 2012-2013. Patients who received prescriptions were more likely
to be seen in clinics that received private vs public funding (20% vs 13%, p < 0.001).
Patients deemed by the provider to have moderate or severe illness were more likely to
receive an antiviral prescription than patients deemed to have mild illness (28% vs
15%, p < 0.001). Median time from illness onset to visit date among persons treated
and not treated was 1 day (IQR 1–2 days) and 2 days (IQR 1–3 days), respectively
(p < 0.001). Of 5,910 (67%) patients who presented for care <2 days from illness
onset; 22% received antiviral prescriptions compared with 9% who presented after 2
days (p < 0.001). Among 6,272 patients with rapid influenza testing performed, pa-
tients with a positive result were more likely to receive antiviral prescriptions than
those with negative tests (51% vs 9%, p < 0.001). Similarly, influenza detection by
RT-PCR (unknown to treating provider) was associated with a higher frequency of an-
tiviral prescriptions (37% vs 8%, p < 0.001).
Conclusion. Influenza antivirals were prescribed infrequently for outpatients with

ILI, including among high-risk age groups for whom antivirals are recommended. Un-
derstanding factors associated with outpatient antiviral prescribing is important for
communicating antiviral treatment recommendations.
Disclosures. All authors: No reported disclosures.

790. Predictors of Influenza Infection in Older Adults Presenting to
Emergency Departments (EDs) in Toronto, Canada
Po-Po Lam, MSc1,2; Karen Green, MSc2,3; Brenda L. Coleman, PhD1,2; Jeff Powis, MD,
MSc, FRCPC4; David Richardson, MD5; Kevin Katz, MD CM, MSc6;
Bjug Borgundvaag, MD2; Telisha Smith-Gorvie, MD, MSc, FRCPC7; Jeffrey C. Kwong,
MD8; Susan Bondy, PhD1; Allison Mcgeer, MD, FRCPC1,2; 1Dalla Lana School of
Public Health, University of Toronto, Toronto, ON, Canada; 2Mount Sinai Hospital,
Toronto, ON, Canada; 3Toronto Invasive Bacterial Diseases Network, Toronto, ON,
Canada; 4Toronto East General Hospital, Toronto, ON, Canada; 5William Osler
Health System, Brampton, ON, Canada; 6North York General Hospital, Toronto, ON,
Canada; 7University Health Network, Toronto, ON, Canada; 8Institute for Clinical
Evaluative Sciences, Toronto, ON, Canada
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Background. Diagnosis of influenza in the elderly may be complicated by atypical
presentations. We compared the characteristics of community-dwelling adults aged
≥60 years presenting to EDs during the 2011/2012 and 2012/2013 influenza seasons.
Methods. We identified patients presenting to six EDs with influenza-compatible

symptoms. Clinical characteristics, medical history and demographics were collected
by patient interview, chart review and from vaccine providers. NP swabs were tested
for flu using PCR. We modeled predictors of flu using multivariable logistic regression
models that compared cases to test negative controls.
Results. Of 1318 participants, 151 (11%) had flu (98 AH3N2, 12 AH1N1, 4 A(not

subtyped), 37 B). In multivariable models, factors associated with flu were cough (A:
OR 4.00, 95%CI 1.67-9.60; B: OR 10.4, 95%CI 2.35-45.8), feverishness and/or
T≥ 37.20C (A: OR 3.81, 95%CI 2.22-6.54; B: 2.36, 95%CI 1.02-5.47), symptom dura-
tion of 2-5d (A: OR 2.15, 95%CI 1.35-3.43; B: OR 2.27, 95%CI 1.05-4.94) and level of
flu in the community (A: OR 1.04, 95%CI 1.00-1.07; B: OR 1.13, 95%CI 1.08-1.19).
The CDC ILI definition identified 47 (31%) flu cases. Additional factors associated
with flu A included having any respiratory symptom (OR 2.29, 95%CI 1.22-4.23),
working with children (OR 12.3, 95%CI 2.50-60.7), recent exposure to ILI (OR 1.74,
95%CI 1.08-2.83) and older age (OR 1.03, 95%CI 1.00-1.05). Confusion was associated
with flu B among those not frail at baseline. As age increased, cough was more predic-
tive of flu A and B.

Characteristics of participants with no flu, flu A and flu B (n=1318)

No Flu Flu A Flu B
n=1167 (%) n=114 (%) n=37 (%)

Cough 649 (56) *107 (94) *35 (95)
Feverishness/T >=37.20C 463 (40) *89 (78) *26 (70)
Symptom onset 2-5 days
prior

320 (27) *60 (53) *21 (58)

Any respiratory symptom 556 (48) *97 (85) 22 (59)
Any systemic symptom 1064 (91) *113 (99) 36 (97)
Confusion 257 (22) 34 (30) 12 (32)
Exposure to person with ILI 275 (24) *53 (46) 11 (30)
Influenza vaccination 766 (66) 80 (71) 20 (56)
Working with children 14 (1) 5 (4) 0 (0)
Age(yrs), median 76 (IQR 16) 77 (IQR 16) 78 (IQR 17)
% Positive flu tests, all labs,
median

21 (IQR 15) *29 (IQR 13) 26 (IQR 13)

*p<0.05 when compared against no flu

Conclusion. Cough and fever are as predictive of flu in the elderly as in younger
adults but standard case definitions miss most patients. Adding epidemiological fac-
tors may be helpful for flu diagnoses.
Disclosures. A. Mcgeer, GSK: Grant Investigator and Scientific Advisor, Research

grant; Sanofi Pasteur: Grant Investigator and Scientific Advisor, Research support

791. Does Smoking Increase the Risk for Respiratory Illness or Isolation of
Respiratory Viral Pathogens among Healthcare Personnel Using Facial
Protective Equipment in Outpatient Healthcare Settings?
Courtney Southard, MPH1; Martha Zorn, MS2; Mary Bessesen, MD3;
Charlotte Gaydos, DrPH4; Ann-Christine Nyquist, MD, MSPH5; Trish Pearl, MD,
MSc6; Connie S. Price, MD7; Lewis Radonovich, MD8; Nicholas G Reich, PhD9;
Maria Rodriguez-Barradas, MD10; Michael S. Simberkoff, MD11; Cynthia Gibert, MD,
MSc12; 1Infectious Diseases, Washington, DC, VA Medical Center, Washington, DC;
2University of Massachusetts, Amherst, MA; 3University of Colorado Denver, Aurora,
CO; 4Medicine, Infectious Diseases, Johns Hopkins University, Baltimore, MD;
5Children’s Hospital Colorado, Aurora, CO; 6Division of Infectious Diseases, Johns
Hopkins University, Baltimore, MD; 7Department of Medicine, Division of Infectious
Diseases, Denver Health Medical Center, Denver, CO; 8Department of Veterans Affairs
Veterans Health Administration Office of Public Health, Gainesville, FL; 9Biostatistics,
Johns Hopkins University, Baltimore, MD; 10Section of Infectious Disease, Department
of Medicine, Michael E. DeBakey VA Medical Center, Houston, TX; 11Infectious
Diseases and Medicine, Michael E. DeBakey VA Medical Center and Baylor College of
Medicine, Houston, TX; 12VA Medical Center, Washington, DC
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Background. Healthcare personnel (HCP) in outpatient and other settings may be
at risk for an acute respiratory illness (ARI). Smoking may increase the risk of ARI. It is
unknown if HCP who smoke and use appropriate facial protective equipment (FPE) in
outpatient healthcare settings are at greater risk of ARI than non-smokers who also use
FPE. The Respiratory Protection Effectiveness Clinical Trial (ResPECT) studies the ef-
fectiveness of medical masks and N95 respirators for preventing ARI in outpatient
HCP. Our objective is to determine if HCP who smoke are more likely to have a respi-
ratory viral pathogen (RVP) isolated from nasal/throat swabs.
Methods. At study enrollment, HCPs were asked about current smoking history

and pre-existing respiratory conditions. In addition, nasal and throat swabs were ob-
tained during the study period. All participants had at least 2 random/asymptomatic
swabs collected. When an HCP reported ARI symptoms, swabs were obtained. For the
2012-2013 influenza season the respiratory viral pathogens (RVPs) were identified
using RT-PCR/ ESIMS (PLEX-ID, Abbott) from these specimens and the absolute pro-
portions and types of RVPs isolated were compared between smokers and non-
smokers.
Results. Of the 1077 HCPs enrolled in 2012-2013, 1069 (99.3%) responded to the

pre-study survey question concerning smoking status; 93(8.7%) smoked.
A total of 2630 swabs were collected: 630 (24%) were from symptomatic HCPs at the

time of collection. Among 464 HCPs, 47% of smokers and 43% of non-smokers had at
least 1 swab obtained when symptomatic with an ARI. RVPs were isolated from 271
(10.3 %) of 2630 swabs (28% symptomatic and 72% asymptomatic). Smokers were not
more likely to report symptoms of an ARI or to have a RVP isolated (table).

Conclusion. HCP who smoke represented only a small percentage of ResPECT
participants. Prior research suggests that smoking is associated with a higher risk of
bacterial/respiratory tract infection. Among HCP who smoke and use FPE in outpa-
tient settings there was not a higher risk of acute respiratory illness or isolation of re-
spiratory viral pathogens, perhaps demonstrating the effectiveness of FPE.
Disclosures. All authors: No reported disclosures.

792. Predictors of viral pneumonia in patients with community-acquired
pneumonia
Ji Eun Kim1; Uh Jin Kim1; Joon Hwan Ahn, MD2; Soo Kyung CHO, MD3; Seung-
Ji Kang, MD4; Kyung Hwa Park, MD2; Sook in Jung, MD2; Hee-Chang Jang, MD2;
1Chonnam National University, Gwangju, South Korea; 2Chonnam National
University Medical School, Gwangju, South Korea; 3Infectious Disease, Chonnam
National University Medical School, Gwangju, South Korea; 4Internal Medicine,
Chonnam National University Medical School, Gwangju, South Korea
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Background. Viruses are increasingly detected as major causes of community-ac-
quired pneumonia (CAP), and early antiviral therapy affects the outcome. However,
few studies were performed about the clinical predictors of viral pneumonia. In this
study, we investigated the clinical predictor of viral pneumonia in patients with
CAP, which are helpful for considering diagnostic tests for respiratory viruses and
early empirical antiviral therapy.
Methods. We retrospectively identified all adult patients (≥ 18 years old) with

CAP who were tested by polymerase chain reaction (PCR) test for respiratory virus
at two teaching hospitals between October 2010 and May 2013. Demographic and clin-
ical data were collected by reviewing the Electronic Medical Records of the patients.
Results. During the study period, 333 patients with CAP who were tested by respi-

ratory virus PCR were identified. Viral pneumonia (n = 53) was associated with rhinor-
rhea, higher lymphocyte fraction in white blood cells, lower serum creatinine and
ground-glass opacity (GGO) in radiography, compared to non-viral pneumonia
(n = 256) (p < 0.05 each). In multivariate analysis, rhinorrhea (HR 2.78; 95% CI,
1.23-6.29) and GGO (HR 3.83; 95% CI, 1.97-7.43) were revealed as independent
risk factors for viral pneumonia in patients with CAP. The sensitivity, specificity, pos-
itive and negative predictive value (PPV and NPV) of rhinorrhea were 21%, 91%, 32%
and 85%: The sensitivity, specificity, PPV and NPV of GGO were and 41%, 84%, 35%
and 87%, respectively.
Conclusion. Clinical predictors have low sensitivity to viral pneumonia. However,

high specificity and PPV of rhinorrhea and GGO suggest that these can be useful in-
dicators for empirical antiviral therapy.
Disclosures. All authors: No reported disclosures.

793. Incidence of Cardiovascular Events in Patients with Influenza
Pneumonia or Pneumonia Due to Other Etiologies
Jorge Perez San Juan, MD; Daniel Curran, MD; Lisandra Rodriguez Hernandez, MD;
Robert Kelley, PhD; Timothy L. Wiemken, PhD, MPH, CIC; Forest Arnold, DO;
Raul Nakamatsu, MD; Anupama Raghuram, MD; Paula Peyrani, MD;
James Summersgill, PhD; Ruth Carrico, PhD, RN, FSHEA, CIC; Julio A. Ramirez, MD;
Division of Infectious Diseases, University of Louisville, Louisville, KY
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Background. Cardiovascular diseases, influenza, and pneumonia are leading
causes of morbidity and mortality worldwide. Cardiovascular events (CVE) are
common during the clinical course of pneumonia. Investigators have documented
an increased incidence of cardiovascular events and associated mortality during
the influenza season as well. However it is unknown as to if these associations
are due to all-cause pneumonia or influenza-specific pneumonia. The Communi-
ty-Acquired Pneumonia Organization (CAPO) is an international observational
study that assesses the management of hospitalized patients with community-ac-
quired pneumonia (CAP). Using the centralized CAPO database we decided to
conduct this study with the aim to compare the incidence of cardiovascular events
in patients with pneumonia due to influenza or pneumonia due to other
etiologies.
Methods. This was a secondary analysis of the CAPO study database. Influenza

was identified via PCR. Patients with CAP were classified into two groups: CAPFlu
(+) or CAPFlu (-) based on influenza PCR results. The following CVE were recorded
during hospitalization: arrhythmias, congestive heart failure, acute myocardial infarc-
tion and pulmonary embolism. Fisher’s exact test was used to compare cardiovascular
events.
Results. A total of 800 patients with CAP were included in the study. Of the 112

CAPFlu (+) patients, 14 (13%) had a CVE, while of the 688 CAPFlu (-) patients, 77
(11%) had a CVE (p = 0.75). New serious arrhythmia and acute worsening of a long-
term arrhythmia combined were the most frequent CVE in both groups [9% CAPFlu
(+) vs 5% CAPFlu (-)].
Conclusion. This study indicates that there is no difference in the incidence of

cardiovascular events in patients with pneumonia due to influenza or pneumonia
due to other etiologies. The inflammatory response to pneumonia is the primary driver
for CVE, regardless of etiology.
Disclosures. All authors: No reported disclosures.

794. Socioeconomic and racial disparities associated with pandemic and
seasonal influenza among children
Maria Middleton, MPH1; Susan E. Coffin, MD, MPH1; Mark Ramos2;
Kristen Feemster MD, MPH, MSHP1,3; 1Division of Infectious Diseases, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 2Center for Biomedical
Informatics, The Children’s Hospital of Philadelphia, Philadelphia, PA; 3Department
of Pediatrics, University of Pennsylvania School of Medicine, Philadelphia, PA
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Background. Previous research suggests socioeconomic disparities related to both
individual and community characteristics in the risk of infection during novel H1N1
pandemic influenza. This case-control study examined whether similar disparities exist
during seasonal influenza.
Methods. We compared cases of laboratory-confirmed influenza (LCI) to influen-

za-negative controls among a cohort of children <18 years old who presented to a large
metropolitan pediatric network with a respiratory illness during consecutive respirato-
ry seasons from 2005 to 2013 and the periods of activity for 2009 novel H1N1 pandem-
ic influenza. We limited analyses to all children who resided in Philadelphia County
and had respiratory viral testing performed. Subjects were geocoded to a neighborhood
(defined as minor civil division.) Generalized estimating equations evaluated associa-
tions between individual and community risk factors and LCI while adjusting for
neighborhood clustering. Model parameters were used to calculate risk profiles for sea-
sonal vs pandemic influenza.
Results. Among the 16,464 children who had a respiratory viral test performed,

1,975 (12.0%) had LCI (21 % for pandemic and 11.5% for seasonal LCI). Within
the 1,422 seasonal influenza cases, risk of LCI was independently associated with
Asian (OR 1.43, 95% CI 1.06, 1.95) and black (OR 1.30, 95% CI 1.05, 1.60) race and
age ≥ 5 years (OR 3.03, 95% CI 2.69, 3.42) while lower risk was associated with resi-
dence in a high-income neighborhood (0.8, 95% CI 0.7, 0.9). The predicted probability
of influenza was highest (25%) among Asian children ≥5 years old living in mid-level
income neighborhoods. In contrast, the predicted probability (56%) for pandemic in-
fluenza was highest among children >5 years old on Medicaid but lived in neighbor-
hoods with low poverty rates
Conclusion. In contrast to pandemic influenza cases, racial but not socioeconomic

disparities exist in the risk for seasonal influenza while residence in high income neigh-
borhoods may be protective. This suggests that individual and community-level factors
influence disease risk differently during pandemic compared to seasonal influenza.
These findings may have important implications for prevention efforts and pandemic
preparedness.
Disclosures. All authors: No reported disclosures.
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795. Comparison of respiratory viral shedding with culture and PCR based
method in persons with hematologic malignancy
Lauren Richardson, BA1; Anna Sheahan, PhD1; N. Esther Babady, PhD2; Janet Eagan,
RN, MPH3; Mini Kamboj, MD3; 1Infection Control, Memorial Sloan-Kettering Cancer
Center, New York, NY; 2Clinical Microbiology Service, Memorial Sloan-Kettering
Cancer Center, New York, NY; 3Memorial Sloan-Kettering Cancer Center,
New York, NY
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Background. Community respiratory viruses (CRV) are a leading cause of infec-
tion related morbidity and mortality for patients undergoing cancer treatment. Molec-
ular based testing (PCR) is a faster, more sensitive diagnostic method than culture.
PCR does not differentiate between active viral replication and resolved infection,
thus making test of cure and isolation policies for CRV-positive patients unclear.
The goal of this analysis was to compare duration of CRV shedding as detected by cul-
ture and PCR for patients with hematologic malignancy.
Methods. Results of respiratory virus tests from two study periods, January 2009-

September 2011 (culture) and September 2011-April 2013 (PCR) were reviewed for
patients with hematologic malignancy [hematopoietic stem cell transplant, leukemia,
lymphoma, and pediatric oncology]. Patients were included if tested positive for influ-
enza A, influenza B, parainfluenza (PIV), human metapneumovirus (HMPV), and/or
respiratory syncytial virus (RSV), and if first re-tested within 5-30 days after initial di-
agnosis. The patients’ symptoms at time of each re-test were also reviewed.
Results. This study included 651 CRV infection episodes; 203 detected by culture

and 448 by PCR.
The figure shows the median and range of shedding for each virus. The median length

of shedding by culture and PCR respectively is as follows, influenza A: 13 vs 15; influenza
B: 14 vs 16; RSV:13 vs 18; PIV: 9 vs 17; HMPV 10 vs 16.5. Of the 72 (16%) PCR-positive
patients who shed virus for >30 days, most (74%) were non-influenza viruses. There
was no correlation between symptoms at time of test and result of test. Patients with
ALC< 200 at time of retesting were more likely to still shed the virus (table).

Viral shedding

Symptoms at repeat test

Result Count
%

fever
%

cough
%

rhinorrhea

%
sinus

congestion
%
LRI

%
ALC<=
200

+ 186 6.5% 56.5% 41.9% 12.4% 14.0% 11.80%
- 262 4.6% 33.6% 20.6% 7.3% 3.4% 3.10%

Conclusion. For our cohort of immunosuppressed patients, longer shedding was
seen with PCR than culture. Shedding of influenza viruses was similar across both
methods, seldom lasting > 1 month. Overall, shedding >1 month was rare, and seen
most with RSV and PIV. Symptom based assessment of viral shedding is unreliable.
Our findings should help guide infection control practices for CRV in high risk
patients.
Disclosures. All authors: No reported disclosures.

796. Transmission of Human Rhinovirus Genotypes among Childcare
Attendees
Emily K. Martin, BS1,2; Jane Kuypers, PhD3; Helen Y. Chu, MDMPH4; Mary Fairchok,
MD5; Emily T. Martin, MPH, PhD6; Janet A. Englund, MD, FIDSA1; 1Seattle
Children’s Hospital, Seattle, WA; 2University of Washington School of Medicine,
Seattle, WA; 3University of Washington, Seattle, WA; 4Allergy and Infectious Diseases,
University of Washington, Seattle, WA; 5Infectious Disease Clinical Research Program,
Tacoma, WA; 6Pharmacy Practice, Wayne State University, Detroit, MI
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Background. Human rhinovirus (HRV) is the most common cause of respiratory
illness in children. HRVs are genetically diverse and classified into three clades: HRV-
A, B, and C. No previous studies have analyzed HRV transmission in a childcare
setting.
Methods. Between February 2006 and May 2009, children enrolled at three

childcare facilities on a military base in Washington State between the ages of five
weeks to 30 months were monitored for respiratory illness. Up to 71% of children in
each classroom were enrolled. Mid-nasal swabs were collected at the time of respi-
ratory illness and weekly until symptoms resolved and from a subset of asymptom-
atic children at enrollment. Samples were tested for HRV by real-time reverse
transcriptase polymerase chain reaction. Sequencing was conducted targeting the
5’ non-coding region.
Results. HRV was detected in 360 samples from 160 children during 250 illnesses

and from 74 of 141 swabs from 127 asymptomatic subjects. Of these, 289 (67%) spec-
imens were successfully sequenced, including 66 unique genotypes. HRV-A, HRV-B,
and HRV-C were detected in 170, 15, and 104 samples, respectively. Up to five distinct
genotypes circulated in a single classroom during a two-week period. We observed
HRV genotype clustering in individual classrooms. One HRV-A genotype was detect-
ed in 25 patients located in nine classrooms over 107 days. This HRV-A genotype cir-
culated among four (44%) study participants in one room over 15 days, three (27%)
participants in a second room over seven days, and three (17%) participants in a third
room over three days. Within 14 days of initial detection, a separate HRV-A genotype
was detected in seven (30%) enrollees located in a fourth room. Four days after initial
detection, a HRV-C genotype was detected in four (44%) children in a fifth room. A
different HRV-C genotype was found in three (15%) participants in the third room
within a two-day period.
Conclusion. HRV-A and C were the most common species detected in sympto-

matic childcare attendees. Diverse HRV genotypes circulated within childcare facilities,
clustering in individual classrooms during short time periods. Infection control and
prevention should target these settings to reduce transmission.
Disclosures. J. A. Englund, Gilead: Consultant and Investigator, Consulting fee

and Research support; Chimerix: Investigator, Research support; Roche: Investigator,
Research support; GlaxoSmithKline: Consultant, Investigator and Member, DataSafety
Monitoring Board, Consulting fee, Payment for DSMB participation and Research
support; Ansun Biopharma: Investigator, Research support

797. Viral co-infections in hospitalized patients with respiratory tract
infections
Widad Al-Nakib, FRCPath, FIDSA1; Sahar Essa, BSc, MSc, PhD1; Haya Altawalah, BSc,
MBBS, FRCPath2; Abdullah Owayed3; Mousa Khadadah4; Nasser Behbehani4;
1Microbiology Department Kuwait University, Faculty of Medicine, Kuwait; 2Virology
Unit, Ministry of Health, Mubarak Hospital, Kuwait; 3Paediatrics, Kuwait University,
Faculty of Medicine, Kuwait; 4Medicine, Kuwait University, Faculty of Medicine,
Kuwait
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Background. Improvement in molecular technologies in the past ten years
allow us to simultaneously test respiratory viruses such as human rhinovirus
(HRV), respiratory syncytial virus (RSV), influenza A virus (FluA), parainfluenza
virus-1 (PIV-1), parainfluenza virus-3 (PIV-3), human coronavirus-OC43
(HCoV-OC43), human coronavirus-229E (HCoV-229E), adenoviruses (AdV) and
a panel of newly discovered viruses such as human metapneumovirus (hMPV),
HCoV -NL63, human bocavirus (Boca), human polyomavirus KI (KIV) and
human polyomavirus WU (WUV). The simultaneous detection of a broad spec-
trum of viruses allows the identification of viral co-infection in upper respiratory
infections (URTI) and lower respiratory tract infections (LRTI). In this study estab-
lishing a link between viral co-infections and an increase in disease severity can be
thought-provoking.
Methods. The aim of this study is to investigate the role of viral co-infection in

patients with respiratory tract infections (RTI) by using real time PCR techniques.
Results. In total, 934 hospitalised patients aged between 3 days and 80 years were

screened over a three years period, from September 2010 to September 2013. Among
the 351 patients diagnosed with viral infections, HRV was detected in 41.9%, FluA
virus in 15.1% and RSV in 13.1%. Viral co-infection was detected in 49 patients
(14%) with HRV being the most common virus associated with co-infection (26 pa-
tients or 7.4%), followed by AdV (14 patients or 4%) and HCoV-OC43 (12 patients or
3.4%). It was interesting to note that three patients had three viral co-infections.
Among the 49 co-infected patients viral co-infections were common among those
aged less than 1 year of age (20 patients or 40.8%). Thirty two patients or 65.3%
were admitted to wards and (17 patients or 34.7%) to ICU or PICU. Furthermore,
among the virally co-infected patients LRTI was the most frequent reason for hospi-
talization (38 patients or 77.6%).
Conclusion. Simultaneous testing of respiratory viruses by real-time PCR is a suit-

able tool for the detection and evaluating the role of viral co-infections in respiratory
tract infections. The data of this study established a link between viral co-infections
and an increase in disease severity.
Disclosures. All authors: No reported disclosures.

S226 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



798. Hospitalization due to Respiratory Syncytial Virus (RSV) and
Influenza Infection in Adult Patients: a Retrospective Cohort Study
Cheryl Volling, MD1,2; Kazi Hassan, MD, MSc1; Ahmed Al-Den1; John Ng1;
Lilian Law1; Tony Mazzulli MD1; Karen Green, MSc1; Toronto Invasive Bacterial
Diseases Network1; Allison Mcgeer MD1,2; 1Mount Sinai Hospital, Toronto, ON,
Canada; 2University of Toronto, Toronto, ON, Canada
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Background. A better understanding of the characteristics and outcomes of adult
patients hospitalized with RSV as compared to influenza infection is needed.
Methods. We conducted a retrospective cohort study of adult patients admitted to

four hospitals in Toronto, Canada, between September 2012 and June 2013 with RSV
or influenza infection diagnosed by RT-PCR. Main outcomes were hospital length of
stay (LOS), need for intensive care (ICU) or mechanical ventilation (MV), and all-
cause mortality. Chi-square and Fisher’s exact test were used for analysis.
Results. 86 patients with RSV and 231 with influenza were included. Median age

was 74y in RSV and 73y in influenza patients. Patients with RSV had more underlying
illness (P = 0.03) with a trend toward greater underlying cardiac disease (P = 0.054),
but no difference in rates of underlying lung disease, malignancy or immunosuppres-
sion. Most common symptoms and signs in both groups were cough, dyspnea, sputum
production, fever, weakness and wheezing. 56% of influenza and 50% of RSV patients
met CDC criteria, and 12% of influenza and 16% of RSV patients met PHAC criteria
for influenza-like illness. Dyspnea, sputum production, weakness and wheezing were
all more common in RSV patients (P = <0.01 for all). There were no significant differ-
ences in main outcomes, or overall lower respiratory tract or cardiovascular complica-
tions. CHF exacerbation was more common in RSV patients (P = 0.01). Mean and
median hospital LOS was 11 and 6 days for both groups. 15% with RSV and 13%
with influenza required ICU care, and 9% in both groups required MV. 6% with
RSV and 9% with influenza died during hospitalization. Need for MV and ICU
were associated with mortality in both groups (P = 0.01). More co-pathogens were
identified in RSV patients (11/86 vs 14/231, p = 0.048), with greater associated mortal-
ity in influenza patients. 78% of RSV and 72% of influenza patients were treated with
antibiotics.
Conclusion. Adults hospitalized with RSV or influenza infection experience

similar hospital LOS, need for ICU and MV, and mortality. While presenting
signs and symptoms are nonspecific, patients with RSV have greater dyspnea, spu-
tum production, weakness and wheezing. Patients with RSV and influenza often
receive antibiotics. There is need for development of RSV vaccines and treatments
for adults.
Disclosures. All authors: No reported disclosures.

799. Linezolid vs Vancomycin in the Treatment of Nosocomial
Pneumonia: A Cost-effectiveness Analysis Incorporating Results from the
ZEPHyR Trial
Curtis Collins, PharmD, MS1; Ann Schwemm, PharmD, MPH2; 1Saint Joseph Mercy
Health System, Ann Arbor, MI; 2Seattle Cancer Care Alliance, Seattle, WA
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Background. Existing cost-effectiveness analyses comparing linezolid and vanco-
mycin for the treatment of a variety of pneumonias utilize data from trials which are
controversial. This study examines the cost-effectiveness of vancomycin vs linezolid in
the treatment of nosocomial pneumonias incorporating results from a recent prospec-
tive, double-blind, multicenter, controlled trial in adults with methicillin-resistant
Staphylococcus aureus nosocomial pneumonia.
Methods. A decision analytic model was created examining the cost-effectiveness

of utilizing linezolid vs vancomycin for treatment of nosocomial pneumonia from a
payer perspective with a lifetime time horizon. Publicly available cost, efficacy, and util-
ity data was used to populate relevant model variables. The primary outcome measure
was incremental cost-per quality-adjusted life year (QALY) with secondary analyses on
incremental cost-per life saved and the budget impact to the United States healthcare
system. A probabilistic sensitivity analysis varied parameters in a hypothetical cohort
of 10,000 patients and univariate sensitivity analyses assessed the impact of model un-
certainties and robustness of our conclusions.
Results. Results indicated the lifetime cost per QALY increased 3% ($205,761 vs

$212,138) by utilizing linezolid vs vancomycin for nosocomial pneumonia. The incre-
mental cost per QALY by utilizing linezolid over vancomycin was $56,917. Our model
predicted an incremental cost-per life saved of $491,106 with linezolid utilization. Van-
comycin dominated linezolid in the subset of patients with documented MRSA. The
incremental cost of utilizing linezolid as the preferred treatment option if no mortality
benefit exists between agents was $6,378 per patient. Variations in all-cause 60-day
mortality rates had the potential to impact results. Results of a Monte Carlo simulation
demonstrated linezolid had a 69.9% chance to be cost-effective at our willingness-to-
pay threshold.
Conclusion. Empiric utilization of linezolid may be a cost-effective alternative to

vancomycin; however, results were highly dependent on outcome data which remains
controversial. Results provide a multi-factorial framework to facilitate discussions
when evaluating antimicrobial therapy for nosocomial pneumonia.
Disclosures. All authors: No reported disclosures.

800. Infectious pulmonary complications following allogeneic
hematopoietic stem cell transplantation at a high-volume, academic,
transplant center
Sejal Morjaria, MD1; Eric Littman2; Alexander Geyer, MD2; Sergio Giralt, MD3;
Diane Stover, MD2; Eric Pamer, MD, FIDSA4; Ying Taur, MD, MPH5; Bianca Harris,
MD, MSc4; 1Medicine, Memorial Sloan-Kettering Cancer Center, New York, NY;
2Memorial Sloan-Kettering Cancer Center, New York, NY; 3Adult Bone Marrow
Transplantation Service, Memorial Sloan-Kettering Cancer Center, New York, NY;
4Memorial Sloan-Kettering Cancer Center, New York, NY; 5Infectious Diseases,
Memorial Sloan-Kettering Cancer Center, New York, NY
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Background. Infectious pulmonary complications (IPC) cause significant morbid-
ity and mortality following allogeneic hematopoietic stem cell transplantation (HSCT).
Diagnostic chest imaging and microbiologic testing are essential tools for evaluating
IPCs in the posttransplant setting.
Methods. A retrospective chart review was performed on an established cohort of

94 patients who underwent allogeneic HSCT at MSKCC between September 4, 2009
and August 4, 2011. A pulmonary complication was defined as incident clinically-rel-
evant abnormal parenchymal findings identified on diagnostic imaging from the start
of pretransplant conditioning until up to 3 years posttransplantation. An IPC was con-
sidered to be infectious (proven, probable or possible) based on the results of standard
evaluation of respiratory and other specimens, as well as clinical interpretation. Rela-
tionships between transplant factors, IPC diagnoses and clinical outcomes were eval-
uated using logistic regression.
Results. Over 3 years, 62/94 (66%) of subjects developed at least one posttrans-

plant IPC. 55/62 (89%) occurred during the first year, of which 33 (60%) occurred dur-
ing the first month after HSCT. Nearly half of subjects (33) had undergone ablative
preparative conditioning. 44 (73%) of IPCs were considered bacterial, 15 (24%) viral
and 3 (5%) fungal in origin. 13 (21%) diagnoses were proven, with identification of
specific viral (HHV6, respiratory viruses), bacterial (Legionella, Klebsiella, Pseudomo-
nas spp), or fungal (Aspergillus) organisms in lower respiratory tract specimens. 28
(45%) of IPC diagnoses were considered probable, and 21 (33.9%) were non-specific.
Multivariate analysis demonstrated that a pulmonary complication more than doubled
the risk of death from any cause [OR 2.6 (1.1-6.9) 95% CI; p = 0.046].
Conclusion. This study demonstrates a high incidence of post-transplant IPCs at

an academic transplant center. The minority carried a specific diagnosis, thereby lim-
iting targeted intervention in the majority of cases. Importantly, pulmonary complica-
tions were associated with a significant increase in overall mortality following HSCT.
Recognition and effective management of these complications are important in order
to optimize overall care of these patients and their subsequent clinical outcomes.
Disclosures. All authors: No reported disclosures.

801. Molecular Epidemiological Characteristics of Klebsiella pneumoniae
Associated with Bacteremia among Patients with Pneumonia
Ryota Ito, MD1; Yuichiro Shindo, MD, PhD1; Daisuke Kobayashi, MD1; Wanchun Jin,
PhD2; Jun-Ichi Wachino, PhD2; Keiko Yamada, PhD2; Kouji Kimura, MD, PhD2;
Tetsuya Yagi, MD, PhD3; Yoshinori Hasegawa, MD, PhD1; Yoshichika Arakawa, MD,
PhD2; 1Department of Respiratory Medicine, Nagoya University Graduate School of
Medicine, Nagoya, Japan; 2Department of Bacteriology, Nagoya University Graduate
School of Medicine, Nagoya, Japan; 3Department of Infectious Diseases, Nagoya
University Hospital, Nagoya, Aichi, Japan

Session: 106. Clinical Respiratory Infections
Friday, October 10, 2014: 12:30 PM

Background. Some important virulence factors have been elucidated among Kleb-
siella pneumoniae infections. We investigated the relationship between virulence fac-
tors and molecular epidemiological factors, and assessed the risk factors for bacteremic
pneumonia (BP) due to K. pneumoniae.
Methods. From April 2004 through April 2012, a total of 68 K. pneumoniae iso-

lates from patients with pneumonia (23 from BP and 45 from non-bacteremic pneu-
monia [NBP]) were collected from ten medical institutions in Japan. Additionally, ten
K2-positive strains which were isolated more than 30 years ago were included in this
study. These isolates were characterized using multilocus sequence typing (MLST), and
characteristics of their virulence factors such as hypermucoviscosity phenotype,
RmpA, and aerobactin production between BP and NBP were examined.
Results. MLST analysis was performed with the 68 isolates from patients with pneu-

monia, and some sequence type (ST) groups were defined as genetic lineages (GLs), which
were groups of STs in which allele profiles had at least 5 loci in common on the basis of the
profile of primary founders or subgroup founders in a population snapshot determined by
eBURST. GL65s were significantly more prevalent among patients with BP (21.7%) than
those with NBP (4.4%). K2-positive strains were classified into GL14 andGL65, depending
on the virulence factors. The rmpA and gene for aerobactin were all positive among the
GL65-K2 strains and all negative among the GL14-K2 strains. In multivariate analysis, the
independent risk factors for bacteremia included GL65 (adjusted odds ratio [AOR], 15.96;
95% confidence interval [CI], 2.03–125.47) as well as neoplastic disease (AOR, 7.83; 95%
CI, 1.86–33.00) and hypoalbuminemia (AOR, 4.25; 95% CI, 1.03–17.47).
Conclusion. GL65 was more prevalent among patients with BP, and was associat-

ed with the virulence factors of K. pneumoniae.
Disclosures. All authors: No reported disclosures.
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802. The Cost of a Measles Outbreak in 2013, New York City, United States
Amina Khawja1; Jane Zucker, MD, MSc1,2; Jennifer Rosen, MD1; 1Bureau of
Immunization, New York City Department of Health and Mental Hygiene, Queens,
NY; 2National Center for Immunization and Respiratory Diseases, Centers for Disease
Control and Prevention, Atlanta, GA
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Background. Although measles was declared eliminated from the United States in
2,000, importations continue to occur. In March 2013, an intentionally unvaccinated
adolescent with measles returned to New York City (NYC) from the United Kingdom,
leading to an outbreak of 58 cases. We examined the cost to the NYC Department of
Health and Mental Hygiene (DOHMH) to respond to and contain the outbreak.
Methods. Direct costs were calculated as the sum of inputs (immunoglobulin/vac-

cine, courier/travel, postage, advertising, laboratory testing) and personnel time. Per-
sonnel time cost was calculated as hourly wage x routine business hours worked plus
paid overtime and fringe. The incremental cost was calculated as total direct costs
minus salary and fringe paid to DOHMH staff during routine business hours. In-
kind costs (uncompensated hours worked by DOHMH-funded staff and salaries of
DOHMH staff funded by outside agencies), overhead, and costs to outside medical fa-
cilities and patients were not included.
Results. Direct costs were $394,447 ($62,101 inputs, $332,346 compensated per-

sonnel time). The incremental cost was $73,134 (19% of total direct costs).
DOHMH-funded staff (n = 75) worked 9,337 hours (8,667 routine business hours,
324 paid overtime, 346 uncompensated). DOHMH staff funded by outside agencies
(n = 12) worked 716 hours. Activities included case/contact investigations (5,861
hours, 58%), administrative activities (445 hours, 4%), laboratory work (2,765 hours,
28%), and community outreach (981 hours, 10%). Among all staff, 68% performed du-
ties related to their routine job description.
Conclusion. Response and containment of this outbreak required assistance from

a large number of staff, of whom one-third performed duties outside of their routine
job description. This emphasizes the importance of a robust and flexible public health
infrastructure to facilitate redirection of personnel. These cost figures likely underesti-
mate the total cost, as they do not account for in-kind costs or costs to medical facil-
ities, outside agencies, patients, and society. The significant burden and impact of
measles outbreaks as well as other public health emergencies, underscore the impor-
tance of continued support and resources for public health departments.
Disclosures. All authors: No reported disclosures.

803. Direct Costs and Duration of Hospitalization of Patients Hospitalized
with Community Acquired Pneumonia: a Nationwide Retrospective Claims
Database Analysis
Mark Rozenbaum1; Cees Moerman2; Marcel Jonker2; Marie-Josee Mangen3;
Maarten Postma4; 1Pfizer Capelle aan den IJssel, Netherlands; 2DBC-Onderhoud,
Utrecht, Netherlands; 3University Medical Centre Utrecht, Utrecht, Netherlands;
4University of Groningen, Groningen, Netherlands
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Background. Community-acquired pneumonia (CAP) is one of the most com-
mon acute infections requiring hospital admission resulting in a substantial clinical
and economic burden. While several studies have reported the cost for hospitalized
CAP, there have been few studies using a national dataset to estimate the age-and
type of care specific costs of hospitalized CAP.
Methods. A retrospective study of claims data from a nationwide Dutch database

(covering 16.7M inhabitants) was conducted. From this database (DBC information
system), patients with at least one claim with a final diagnosis of CAP between January
2008 and December 2011 were selected. The main outcome measures were the direct
hospitalization costs and the duration of hospitalization of CAP, both stratified by age
and severity. Severity was defined based on the type of care received (“ICU” [i.e., in-
patient CAP admitted for at least one night to the ICU], “general ward” [i.e., inpatient
CAP only admitted at the general ward] or “outpatient” [i.e., ED and policlinic visits
without an overnight stay and therefore not counted as hospitalization days]). For this
study the population was divided into the following age-groups: 0-9; 10-17; 18-49; 50-
64; 65-74; 75-84; ≥85 years.
Results. In total, 196,554 CAP cases were included in the analysis. Of these

123,673 (63%) were hospitalized for 1 or more nights of which 5.9% (n= 7,265)
spend at least one night on the ICU. In total, these 123,673 patients spend 828,356
days in the hospital of which 51,745 (6.2%) were spend on the ICU. The total costs
related to all CAP episodes during these 4 years was €714M, resulting in a mean
cost of €3,631 euro per episode. Mean costs were highly dependent on age and type
of care with costs ranging from €482 for 0-9 year olds treated outpatient up to
€14,402 for 50-64 year olds admitted to the ICU. The mean duration of hospitalization
of ICU patients and general ward patients was 15.2 days and 6.2 days, respectively. ICU
patients spend 44% of their total admission time on the ICU (i.e., 6.7 days).
Conclusion. The financial burden of hospitalized CAP is high and varies signifi-

cantly depending on age and the severity of the CAP. Effective interventions to prevent
pneumonia could result in large cost savings.
Disclosures. M. Rozenbaum, Pfizer: Employee, Salary M. Postma, Pfizer: Investi-

gator and Scientific Advisor, Consulting fee, Educational grant, Research grant and
Speaker honorarium

804. Epidemiology and Molecular Characteristics of Mycoplasma
pneumoniae (Mp) during an Outbreak of Mp-Associated Stevens-Johnson
Syndrome, Colorado, 2013
Louise Francois Watkins, MD, MPH1; Daniel Olson, MD2; Mauren Diaz, PhD, MPH1;
Alvaro Benitez, BS1; Jonas M. Winchell, PhD1; Christine C. Robinson, PhD3;
Alicia Demirjian, MD, MMSc1; Xia Lin, PhD, MSPH1; Teresa Foo, MD4;
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Mary Glode, MD, FIDSA8; Preeta Kutty, MD1; Lisa Miller, MD, MSPH9; 1Centers for
Disease Control and Prevention, Atlanta, GA; 2Pediatric Infectious Diseases,
University of Colorado - Denver, Aurora, CO; 3Children’s Hospital Colorado, Denver,
CO; 4University of Colorado General Preventative Medicine and Public Health
Residency, Aurora, CO; 5New York State Department of Health, Albany, NY;
6University of Colorado Denver, Denver, CO; 7Department of Infectious Disease,
Children’s Hospital Colorado/University of Colorado School of Medicine, Aurora, CO;
8Pediatric Infectious Diseases, University of Colorado School of Medicine and
Children’s Hospital Colorado, Aurora, CO; 9Colorado Department of Public Health
and Environment, Denver, CO
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Background. In fall 2013, a novel outbreak of 5 cases of Mycoplasma pneumoniae
(Mp)-associated Stevens-Johnson syndrome (SJS) among pediatric patients was iden-
tified at Hospital A, Colorado. Mp is a leading cause of community acquired pneumo-
nia in children and young adults, but subsequent development of SJS, a severe,
immune-mediated mucocutaneous disorder, is rare. We investigated the epidemiology
of Mp in the community and the molecular characteristics of Mp strains in SJS and
non-SJS patients to understand why this outbreak occurred.
Methods. We used ICD-9 codes to identify pneumonia cases (etiology unspecified:

482.9, 486; Mp-specific 483.0) among patients aged 5–21 years at Hospital A from
2009–2013. We collected available Mp-positive specimens from 5 Colorado hospitals
and 4 referral laboratories. Quantitative PCR was used to confirm Mp. Subtyping by
multilocus variable-number tandem-repeat analysis (MLVA) for differences at 4 geno-
mic loci and macrolide resistance testing were performed on confirmed Mp-positive
specimens.
Results. Pneumonia cases peaked in October, 2013 coinciding with the period of

the SJS outbreak (September–November 2013; figure). Mp was confirmed in speci-
mens from 4 SJS patients and 42 non-SJS patients (table). MLVA subtyping showed
three different strains among SJS patients, all of which also occurred among non-SJS
patients. Three SJS patients (75%) had 3 of 4 matching loci in their MLVA pattern (3-
X-6-2) compared with 11 (26%) non-SJS patients, although this trend did not reach
statistical significance. Macrolide resistance was identified in 7% of all strains.

Results of laboratory testing

SJS patients,
n = 4 n (%)

Non-SJS patients,
n = 42 n (%)

Collection dates, 2013 Sep–Nov Jan–Dec
Macrolide testing
Susceptible 4 (100) 37 (88)
Resistant 0 3 (7)
MLVA type
3-5-6-2 3-X-6-2 1 (25) 8 (19)
3-6-6-2 2 (50) 3 (7)
4-5-7-2 1 (25) 26 (62)

Conclusion. A heavy community burden of Mp disease likely contributed to the
increase in Mp-associated SJS cases seen at Hospital A. The trend toward MLVA pat-
tern 3-X-6-2 raises the possibility that strain features may influence the development of
SJS, although the small sample sizes limited interpretation. Clinicians should be aware
of the relationship between Mp and SJS.
Disclosures. C. C. Robinson, Biofire Diagnostics Inc.: Scientific Advisor,

Consulting fee
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805. Predictors of 30-day hospital readmission in patients with community-
onset pneumonia
Alan E. Gross, PharmD, BCPS1; Trevor Van Schooneveld, MD2; Keith M. Olsen,
PharmD, FCCP, FCCM3; Mark E. Rupp, MD4; Andre C. Kalil, MD, MPH5; 1University
of Illinois Hospital and Health Sciences System, Chicago, IL; Pharmacy Practice,
University of Illinois at Chicago, Chicago, IL; 2University of Nebraska Medical Center,
Omaha, NE; 3College of Pharmacy, University of Nebraska Medical Center, Omaha,
NE; 4Division of Infectious Diseases, University of Nebraska Medical Center, Omaha,
NE; 5Internal Med., University of Nebraska Medical Center, Omaha, NE

Session: 106. Clinical Respiratory Infections
Friday, October 10, 2014: 12:30 PM

Background. Predictors of hospital readmission after community-onset pneumo-
nia are not well characterized. The aim was to compare characteristics of readmitted vs
non-readmitted patients to identify predictors of 30-day readmission in a cohort of
patients with an index hospitalization for community-onset pneumonia.
Methods. Retrospective evaluation of adults admitted to a 624-bed U.S. academic

medical center with an ICD-9 diagnosis code of pneumonia from January 2010-December
2011. All patients had a new or progressive infiltrate on chest imaging and at least two of:
hypo/hyperthermia,WBC <4k or >12k, or respiratory symptoms (e.g., cough, shortness of
breath). Chi-squared, Student’s t-test, andMann-WhitneyUwere used for univariate anal-
ysis. Variables with a p < 0.1 in univariate analysis were candidates for the stepwise multi-
variate logistic regression to identify factors independently associated with readmission.
Results. 508patients includedwith 19.3% (98/508) experiencing30-day readmission.

Baseline characteristics at indexhospitalization for the readmitted/non-readmittedgroups
were the following: median age: 66.5y/65y (p = 0.77); CURB-65 score >2: 33.7%/12.2%
(p < 0.001); ICU admission: 7.1%/6.6% (p = 0.85);WBC: 12.9K/12.3K (p = 0.48); immu-
nocompromised status: 19.4%/9% (p = 0.003); MRSA colonization: 12.2%/3.7%
(p = 0.001); HCAP: 63.3%/44.9% (p = 0.001); aspiration risk: 26.5%/18.8% (p = 0.086)
COPD: 33.7%/26.3% (p = 0.145); heart failure: 21.4%/15.4% (p = 0.15); diabetes 30.6%/
26.8% (p = 0.45); hemodialysis 12.2%/3.7% (p = 0.001); antibiotic use in the last 90 days:
41.8%/28.9% (p = 0.013); median number of hospitalized days in the last 180 days: 4/0
(p < 0.001). In the final multivariate model, primary viral pneumonia was protective for
30d hospital readmissionOR = 0.115 [95%CI 0.01-0.96] and four variables were indepen-
dently associated with readmission: MRSA colonization, OR = 3.13 [95%CI 1.33-7.38];
hemodialysis, OR = 2.56 [95%CI 1.07-6.13]; CURB-65 score >2 OR = 3.58 [95%CI
2.05-6.24]; immunocompromised status, OR = 2.71 [95%CI 1.39-5.32].
Conclusion. Independent predictors of 30-day readmission in multivariate analy-

sis are typically not modifiable; preventive interventions should be focused on these
four patient populations to decrease hospital readmission.
Disclosures. M. E. Rupp, 3M: Consultant and Grant Investigator, Consulting fee

and Research grant

806. Causes of Early and Late Mortality Following Invasive Pneumococcal
Disease in Hull and East Yorkshire, 2007-2009
Chloe Walsh12; James Elston1; Victoria Allgar2; Gavin Barlow12; 1Department of
Infectious Diseases, Hull and East Yorkshire Hospitals, Cottingham, United Kingdom;
2Hull York Medical School, York, United Kingdom

Session: 106. Clinical Respiratory Infections
Friday, October 10, 2014: 12:30 PM

Background. Although considered an acute illness, evidence suggests increased
long term mortality following invasive pneumococcal disease (IPD). There is a lack
of evidence regarding the underlying causes, but work in pneumonia suggests an in-
crease in cardiovascular deaths. We conducted a retrospective cohort study to examine
the causes of death in the two years following IPD.
Methods. All adult cases of IPD presenting to Hull and East Yorkshire Hospitals

(1400 bed teaching hospital), 2007 to 2009 were identified via the Department of Micro-
biology’s electronic-database. Medical records were reviewed and death certificates ob-
tained for patients who died within 2 years of an episode of IPD. Causes of death within
30 days (early) were compared to those between 30 days and 2 years (late). Late deaths
were compared to causes of death in our local population (N = 5819) in 2010.

Results. 207 patients (50.7% male, mean age 64.9) were included. Most patients
(80%) had pneumonia. Mortality at 30 days following IPD was 20.8% (n = 43) and
38.6% (n = 80) by 2 years. Within 30 days, infection was the primary cause of death
in 60.5% and contributed to 83.72%. Infection remained an important cause of late
death, being the primary cause in 24.3% and contributory in 45.9%. Of late deaths
due to infection, 89% were due to respiratory infection. Malignancy was the prima-
ry cause of most late deaths (48.6%). A higher proportion of deaths between 30 days
and 2 years were caused by respiratory disease (including respiratory infection)
and malignancy compared to overall deaths locally (27.0% vs 15.7% and 48.6%
vs 29.0%, respectively), but less were due to cardiovascular disease (10.8% vs
32.6%).

Conclusion. The majority of early deaths following IPD are due to infection,
which remained an important primary and contributory cause of death during fol-
low-up. Respiratory diseases (including pneumonia) were responsible for a greater pro-
portion of late deaths compared to the general population. This work does not support
the hypothesis that IPD increases late cardiovascular deaths with the majority of non-
infective deaths being due to malignancy. Whether late deaths can be prevented by in-
tervention (e.g., conjugate vaccine) after the IPD episode is unclear, but should be
explored.
Disclosures. All authors: No reported disclosures.

807. Relationship between Respiratory Virus Infection and Pneumococcal
Colonization in Children
Eun Young Cho, MD1,2; Hyeonseung Lee, MD3; Hyun Mi Kang, MD2,3; In Ae Yoon,
MD3; Hyun Joo Jung, MD3; Young June Choe, MD, MPH3; Jae Hong Choi, MD2,3;
Hyunju Lee, MD, PhD4; Eun Hwa Choi, MD, PhD2,3; Hoan Jong Lee, MD, PhD,
FIDSA2,3; 1Department of Pediatrics, Chungnam National University Hospital,
Daejeon, South Korea; 2Department of Pediatrics, Seoul National University College of
Medicine, Seoul, South Korea; 3Department of Pediatrics, Seoul National University
Children’s Hospital, Seoul, South Korea; 4Department of Pediatrics, Seoul National
University Bundang Hospital, Seongnam, South Korea
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Background. Respiratory viruses and pneumococcus act in synergy during the
course of respiratory illness, but the pathogenesis is not fully understood. The purpose
of this study is to evaluate the association of respiratory virus infections and pneumo-
coccal colonization in children, and to find out affecting factor in their relationship.
Methods. From May 2009 to June 2010, 1,367 nasopharyngeal aspirates were col-

lected from children who visited Seoul National University Children’s Hospital for
acute respiratory symptoms. 12 respiratory viruses (influenza virus A, B; parainfluenza
virus 1, 2, 3; respiratory synctytial virus (RSV) A, B; adenovirus; rhinovirus A/B; meta-
pneumovirus; human coronavirus 229E/NL63, OC43/HKU1) were determined by
multiplex RT-PCR. S. pneumoniae was isolated using conventional culture methods.
Demographics of affected children, characteristics and the impact of pneumococcal
carriage on respiratory virus infection were assessed.
Results. Among the 1,367 nasopharyngeal aspirates, 228 isolates (16.7%) of S.

pneumoniae were recovered, and 834 respiratory viruses from 731 (53.5%) nasopha-
ryngeal aspirates were detected. The most common respiratory viruses were as follows:
rhinovirus (30.2%), RSV A (17.4%), adenovirus (11.4%), and influenza virus A
(11.2%). The pneumococcal carriage rate was higher among those with respiratory
virus than those without respiratory virus isolated [21.3% (156/731) vs 11.3% (72/
636), P < 0.001)]. Among 12 respiratory viruses tested, influenza A (OR 3.00, 95%
CI 1.75-5.14), influenza B (OR 2.73, 95% CI 1.16-6.47), RSV A (OR 2.38, 95% CI
1.56-3.63), RSV B (OR 2.90, 95% CI 1.31-6.41), and rhinovirus A/B (OR 1.96, 95%
CI 1.37-2.80) were associated with higher likelihood of pneumococcal carriage.
Conclusion. Pneumococcal carriage rate was higher in children of whom respira-

tory viruses were isolated, especially in influenza virus A and B, RSVA and B, and rhi-
novirus A/B.
Disclosures. H. J. Lee, National Research Foundation of Korea: Investigator,

Research grant
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808. Outcomes of Older Adults with Sepsis at Admission to an Intensive
Care Unit
Theresa Rowe, DO1; Katy Araujo2; Peter Van Ness PhD, MPH2; Margaret Pisani, MD,
MPH3; Manisha Juthani-Mehta, MD4; 1Division of General Internal Medicine and
Geriatrics, Northwestern University Feinberg School of Medicine, Chicago, IL;
2Department of Internal Medicine, Section of Geriatrics, Yale University School of
Medicine, New Haven, CT; 3Department of Internal Medicine, Section of Pulmonary
and Critical Care, Yale University, New Haven, CT; 4Internal Medicine, Infectious
Diseases, Yale University School of Medicine, New Haven, CT
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Friday, October 10, 2014: 12:30 PM

Background. Prior studies have shown that older adults with sepsis have high in-
hospital mortality rates; however, less is known about mortality in patients who survive
hospitalization. The primary aims of this study were to 1) assess the association of sep-
sis at ICU admission with clinical outcomes (mortality and decline in functional sta-
tus) after ICU discharge, and 2) identify other predictors associated with increased
mortality and decline in functional status in adults age 60 or older admitted to an ICU.
Methods. Prospective cohort study of 309 patients 60 years or older admitted

to a medical ICU. Sepsis was defined as 2 of 4 criteria for SIRS: (Temp >38.3 or
<36°C, HR > 90 beats/minute, RR > 20 breaths/minute or PaCO2 < 32 mmHg 4,
WBC > 12,000 or <4,000 cells/mm3) plus an infection within 2 calendar days before
or after admission. Infections were identified using CDC/NHSN definitions for health-
care associated infections. The main outcome measure was time to death within 1 year
of ICU admission. The secondary outcome measure was decline in functional status,
defined as change in a count of activities of daily living (ADL) from baseline to 1
month after ICU discharge. A Cox proportional hazards model was developed to eval-
uate sepsis as a predictor for mortality. Multiple linear regression was used to assess
factors associated with decline in functional status.
Results. Of the 309 patients, 196 (63%) were defined as having sepsis. Sites of in-

fections are shown in Figure 1. When adjusting for baseline admission covariates, sep-
sis had a significant impact on survival (hazard ratio [HR] 1.80, 95% confidence
interval [CI] 1.28-2.52, p = <0.001); however, after adjusting for baseline admission
and process covariates (antibiotics and vasopressor use within 48 hrs), the impact of
sepsis on survival became non-significant (HR 1.26, CI 0.87-1.84, p = 0.22). Having
sepsis was associated with a decline in ADLs from baseline to 1 month post ICU dis-
charge after adjusting for clinically relevant co-variates (parameter estimate 0.787,
standard error 0.385, p= 0.04).

Conclusion. This study suggests that use of antibiotics and vasopressors may be
associated with a decrease in mortality when treating older adults with sepsis and
that sepsis may be associated with a greater decline in functional status compared to
those admitted to an ICU without sepsis
Disclosures. All authors: No reported disclosures.

809. Contemporary Experience with Ceftaroline Fosamil for the Treatment
of Community-acquired Bacterial Pneumonia
Leonard B Johnson, MD1; Chad M Cannon, MD2; Laura E Johnson, MD3;
Sandra Wallace, MD4; Alena Jandourek, MD5; H. David Friedland, MD5; 1St. John
Hospital and Medical Center/Wayne State University, Detroit, MI; 2University of
Kansas Hospital, Kansas City, KS; 3Henry Ford Hospital, Detroit, MI; 4Good
Samaritan Hospital, Los Angeles, CA; 5Cerexa, Inc., Oakland, CA
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Background. Community-acquired bacterial pneumonia (CABP) is a serious in-
fection in many patients. Ceftaroline fosamil (CPT-F) is approved for the treatment
of CABP and acute bacterial skin and skin structure infections in the US, and for sim-
ilar indications in the EU. CAPTURE is a multicenter registry study describing patients
treated with CPT-F in the US.
Methods. Data were collected at participating centers by randomly ordered chart

review between September 2011 and February 2014, which included demographics,
disease characteristics, antibiotic use, location of care, and clinical response. Evaluable
patients (pts) were those with a clinical outcome determined.
Results. 649 pts were evaluable. Demographics and co-morbidities are presented

in the table. On diagnosis 81% of pts had 2 or more signs and symptoms; most com-
mon were dyspnea (76%), cough (65%), abnormal auscultatory findings (63%), and

sputum production (46%). At initiation of CPT-F treatment, 35% were located in an
intensive care unit (ICU). 84% received prior antibiotics; most commonly ceftriaxone
(35%), vancomycin (31%), azithromycin (27%) and levofloxacin (26%). The mean du-
ration of CPT-F therapy was 6.1 days (SD ± 3.8). Concurrent antibiotics were used in
64% and included azithromycin (23%), levofloxacin (17%) and vancomycin (8%).
Overall clinical success was 83%; 73% in the ICU and 88% in the ward. Clinical success
with CPT-F monotherapy was 84%, and with concurrent therapy, 83%. Clinical suc-
cess was 85% for CPT-F as first line therapy and 83% as 2nd line therapy. CPT-F was
discontinued in 8 (1%) pts due to an adverse event. The majority of pts were dis-
charged to home (60%) or to another healthcare facility (35%).

Demographics and Co-morbidities Pts (N=649) n (%)

Males, Females 315 (49)
334 (51)

Age, years, mean (SD), range 63.4 (17.5)
18–99

Pts with co-morbidities 514 (79)
Structural lung disease 276 (43)
Smoking 223 (34)
Gastroesophageal reflux 146 (22)
Prior pneumonia 159 (24)
Congestive heart failure 134 (21)
Cerebrovascular accident 53 (8)
Alcoholism 54 (8)

Conclusion. Contemporary clinical use of CPT-F for treating CABP show high
rates of clinical success including pts in the ICU. CAPTURE data support the use of
CPT-F as an important antibiotic for treatment of complicated CABP.
Disclosures. L. B. Johnson, Forest Laboratories: Investigator, Research support

C. M. Cannon, Forest Laboratories: Investigator and Speaker’s Bureau, Research sup-
port and Speaker honorarium L. E. Johnson, Forest Laboratories: Investigator,
Research support S. Wallace, Forest Laboratories: Shareholder, have owned approxi-
mately $25,000 in stock in Forest Laboratories, purchased long before any involvement
with this project A. Jandourek, Cerexa Inc.: Employee, Salary H. D. Friedland, Forest
Laboratories: Employee and Shareholder, Salary

810. Antibiotic Treatment Patterns and Outcomes Following Outpatient
Treatment of Community-Acquired Bacterial Pneumonia: A US Cohort
Study
Sara Eapen1; Christopher Llop1; Edward Tuttle2; 1Analysis Group Inc., Boston, MA;
2Analysis Group, Inc., Menlo Park, CA

Session: 106. Clinical Respiratory Infections
Friday, October 10, 2014: 12:30 PM

Background. Antibiotic drugs are the standard treatment for community-ac-
quired bacterial pneumonia (CABP) but are associated with the development of bac-
terial resistance and side-effects. This study estimates the rate of adverse events,
hospitalizations and treatment failure following outpatient treatment with antibiotics,
and compares them by type of antibiotic administered.
Methods. CABP episodes were identified in the Truven database between January

1, 2007 and December 31, 2012 in patients 18 years of age or older with a pneumonia
diagnosis and treated with monotherapy beta-lactam (BL), fluoroquinolone (FQ), or
macrolide (M) preceded by both ≥30 days free of institutional care and ≥90 days
free of antibiotic use. The effects of monotherapies BL vs M and FQ vs M on risk of
adverse events, pneumonia-related hospital visits and treatment failure within 30 days
of CABP episode were estimated after adjusting for pre-treatment demographics,
health care resource use and costs using multivariate regression models. Treatment
failure was defined as switch in drug class≥ 6 days after initial CABP treatment.
Results. Out of a total of 441,820 CABP patients, 84% were initiated with the fol-

lowing monotherapies: BL (N = 36,702), FQ (165,768) and M (N = 169,335). Compar-
ing the three cohorts revealed that patients receiving FQ therapy were the oldest while
BL treated patients were the sickest. FQ vs M initiation was associated with an in-
creased risk of an adverse event (OR = 1.23, 95% CI: 1.20-1.25), increased 30-day
odds of pneumonia-related hospital visits (OR = 1.83, 95% CI: 1.69-1.98) and a re-
duced 30-days odds of treatment failure (OR = 0.90, 95% CI: 0.87-0.94). BL vs M ini-
tiation was associated with an increased risk of an adverse event (OR = 1.26, 95% CI:
1.23-1.31), increased 30-day odds of pneumonia-related hospital visits (OR = 1.72,
95% CI: 1.53-1.93) and an increased 30-days odds of treatment failure (OR = 1.27,
95% CI: 1.20-1.35).
Conclusion. Compared to initiating outpatient CABP treatment with M mono-

therapy, initiation with FQ or BL monotherapy was associated with a significantly in-
creased risk of an adverse event and pneumonia-related hospital visit. The risk of
treatment failure was reduced with FQ but increased with BL. Thus, treatments are
needed that are both effective and have few side effects.
Disclosures. S. Eapen, Cempra, Inc.: Consultant, Research support C. Llop, Cem-

pra, Inc.: Consultant, Research support E. Tuttle, Cempra, Inc.: Consultant, Research
support
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811. Antimicrobial activity of ceftaroline tested against respiratory tract
infection (RTI) pathogens isolated from USA medical centers in 2013
Helio S. Sader, MD, PhD; David J. Farrell, PhD; Robert K. Flamm, PhD; Ronald
N. Jones, MD; JMI Laboratories, North Liberty, IA
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Friday, October 10, 2014: 12:30 PM

Background. Ceftaroline fosamil (CPT) is a broad-spectrum cephalosporin pro-
drug with potent activity against pathogens causing community-acquired (CA) RTI,
including ceftriaxone (CRO)-resistant (R) Streptococcus pneumoniae (SPN) and meth-
icillin-R Staphylococcus aureus (MRSA). We evaluated the potency and spectrum CPT
and several comparators tested against CA-RTI pathogens.
Methods. 4,533 unique patient isolates were collected from 149 USA medical cen-

ters during 2013. The collection includes 3,099 S. pneumoniae (SPN; 6.5% CRO-non-
S), 931 Haemphilus influenzae (HI; 23.8% β-lactamase-positive [BL + ]), 99 H. para-
influenzae (HPAR) and 404 Moraxella catarrhalis(MCAT). Susceptibility (S) was test-
ed by CLSI broth microdilution methods against CPT and other antimicrobials used to
treat CA-RTI.
Results. CPT (MIC50/90, ≤0.015/0.12 µg/mL was eight-fold more potent than

CRO (MIC50/90, ≤0.06/1 µg/mL) against SPN, and highly active against CRO-non-S
SPN strains (n = 201; MIC90, 0.25 µg/mL). S rates for SPN were 92.8% for penicillin
(MIC, ≤2 µg/mL), 88.5% for amoxicillin/clavulanate, 56.0% for erythromycin, 77.0%
for tetracycline and 98.8% for levofloxacin (LEV). CPT was very active against HI
(MIC50/90, 0.008/0.015 µg/mL), including BL+ strains (CPT MIC50/90, 0.015/0.03 µg/
mL). S rates for clarithromycin, azithromycin and LEV among HI were 90.3, 99.1
and 99.8%, respectively. CPT was also active against HPAR (MIC50/90, 0.008/0.03
µg/mL) and MCAT (MIC50/90, 0.06/0.12 µg/mL; table).

Cumulative % at ceftaroline MIC (µg/mL) of:
Organism (no. tested) ≤0.015 0.03 0.06 0.12 0.25 0.5

S. pneumoniae (3,099) 62.5 72.3 82.1 96.4 99.6 100.0
Ceftriaxone-non-S (201) – 0.5 1 51.2 94.0 100.0

H. influenzae (931) 90.2 98.3 99.7 99.9 100.0 –

β-lactamase-positive (222) 77.5 94.6 98.6 99.5 100.0 –

H. parainfluenzae (99) 87.9 94.9 97.0 99.0 99.0 100.0
M. catarrhalis (404) 10.1 33.7 66.3 91.3 99.3 100.0

Conclusion. CPT exhibited high activity against bacterial pathogens from CARTI
recently (2013) collected from 149 USA medical centers; all organisms (100.0%) were
CPT-S. CPT was particularly active against CRO-non-S SPN. Based on these results,
CPT represents a valuable agent for treatment of CA-RTI, including multidrug-R
isolates.
Disclosures. H. S. Sader, Forest: Grant Investigator, Research grant D. J. Farrell,

Forest: Grant Investigator, Research grant R. K. Flamm, Forest: Grant Investigator, Re-
search grant R. N. Jones, Forest: Grant Investigator, Research grant

812. Macrolide Use and Innate Immunity Components in Hospitalized
Patients with Community-Acquired Pneumonia
Forest W. Arnold, DO, MSc1; Julio A. Ramirez, MD2; Rafael Fernandez-Botran, PhD3;
Silvia Uriarte, PhD1; Robert Kelley, PhD1; Timothy L. Wiemken, PhD, MPH, CIC1;
Paula Peyrani, MD1; Jose Bordon, MD, PhD4; 1Division of Infectious Diseases,
University of Louisville, Louisville, KY; 2Infectious Diseases, University of Louisville,
Louisville, KY; 3Pathology and Laboratory Medicine, University of Louisville,
Louisville, KY; 4Section of Infectious Diseases, Providence Hospital, Washington, DC
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Background. Macrolides have been shown to modulate inflammatory responses.
Because macrolides have potentially adverse effects, discovering the mechanism of im-
munomodulation is important. The objective of this study was to measure plasma cy-
tokine levels and blood neutrophil functions in hospitalized patients with community-
acquired pneumonia (CAP) treated with and without macrolide use. The secondary
objective was to evaluate clinical outcomes in each group.
Methods. Subjects had peripheral blood analyzed for neutrophil function (secre-

tory vesicle CD35 and specific granule CD66b release), and ten cytokine levels. Neu-
trophil function in healthy volunteers was also measured for reference. Values were
measured on the day of enrollment and one or two more times over the next seven
days depending on a patient’s length of stay. Early and late clinical outcomes were
also evaluated. All values were compared between those treated with and without a
macrolide.
Results. A total of 40 subjects were in the study; 14 received macrolide treatment,

and 26 did not. Neutrophil function in the macrolide group was not significantly dif-
ferent compared to the non-macrolide group. None of the median cytokine levels or
IQRs were statistically significant between the groups. However, decreased IL-6, IL-8
and IFN-g levels, and favorable clinical outcomes trended towards significance in the
macrolide group.
Conclusion. This pilot study found that the components of innate immunity that

were measured were similar between patients with CAP treated with and without a

macrolide, which suggests that immunomodulatory properties of macrolides do not
include altered neutrophil function or systemic cytokine levels.
Disclosures. All authors: No reported disclosures.

813. Secondary Analyses of the Effect of Exercise or Mindfulness
Meditation on the Incidence of Acute Respiratory Infections
Rachel Sippy, MPH1; Bruce Barrett, MD, PhD2; 1Population Health Sciences,
University of Wisconsin-Madison, Madison, WI; 2Family Medicine, University of
Wisconsin-Madison, Madison, WI
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Background. Non-influenza acute respiratory infections (ARIs) are extremely
costly. The Meditation or Exercise for Preventing Acute Respiratory Infection (ME-
PARI) trial tested exercise or mindfulness meditation to reduce ARIs, but initial anal-
ysis was limited. This secondary analysis further examines the effect of these
interventions on ARI incidence.
Methods: Results. from the first cohort of the MEPARI trial have been pub-

lished (1). Participants were randomized to 8 weeks of training in mindfulness
meditation (n = 51), 8 weeks of training in moderate exercise (n = 51), or to serve as
observational controls (n = 52). Participants self-reported ARI incidence, duration
and daily severity and supplied a nasal wash for biomarker assay and viral
identification.
Conditional logistic regression was used to calculate ARI incidence for each group.

In addition, eight 30-day study periods were analyzed individually to determine the
period of greatest effect on ARI incidence for each intervention.
Results. There were 93 total ARIs (26 in exercise, 27 in meditation, 40 in control).

Crude risk of ARI was 0.624 (p = 0.0654) among exercisers as compared to controls.
The risk of ARI was 0.636 (p = 0.0842) for meditators as compared to controls. After
adjusting for age, smoking status, education, and area temperature, the risk of ARI was
0.627 (p = 0.0886) among exercisers and 0.580 (p = 0.0489) among meditators, as
compared to controls.
Individual analysis of 30-day study periods found the month immediately following

intervention to have the greatest effect on ARI incidence for both exercise (p = 0.0057)
and mediation (p = 0.0718). During this month, adjusted ARI risk was 0.102
(p = 0.0101) among exercisers as compared to controls, and 0.150 (p = 0.0248)
among meditators as compared to controls.
1. Barrett B, et al.Meditation or exercise for preventing acute respiratory infection: a

randomized controlled trial. Ann Fam Med. 2012 July–August;10(4):337-46.
Conclusion. This analysis found 8-week periods of exercise or mindfulness med-

itation training may significantly reduce ARI risk. Data also suggest that the month
following exercise or meditation training may have the greatest impact on ARI inci-
dence. These results will inform collection and analysis of biomarker data to determine
biological mechanisms of exercise or mindfulness meditation to prevent ARIs.
Disclosures. All authors: No reported disclosures.

814. A Prospective Analysis of the Clinical Spectrum of Different Subtypes
Human Enterovirus and Human Parechovirus
Charles Obihara, MD, PhD1; Stephanie De Crom, MD2; Marceline Van Furth, MD,
PhD3; Ronald De Moor, MD1; John Rossen, PhD4; Esther Veldkamp, MD5; 1Pediatrics,
St. Elisabeth Hospital Tilburg, Tilburg, Netherlands; 2Maastricht University Medical
Center, Maastricht, Netherlands; 3Free Univercity Medical Center, Amsterdam,
Netherlands; 4Virology, University Medical Center Groningen, Griningen,
Netherlands; 5Pediatrics, Amphia Hospital, Breda, Netherlands
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Background. Enterovirus (EV) and Human Parechoviruses (HPeV) are a major
cause of aseptic meningitis in children. There a 4 species (A-D) human EV and 2 spe-
cies parechoviruses (HPeV and Ljungan virus). The aim of this study is to prospective-
ly describe the clinical spectrum of different EV and HPeV subtypes in children.
Methods. This study is part of a multicenter prospective study, involving children

0-16 years visiting three major general hospitals in the Netherlands. Children with
clinical suspicion of an EV or HPeV infection were included and those with other
cause of illness are excluded.
Results. From 285 included patients, 140 (39%) and 44 (12%) had an EV and

HPeV infection, respectively. There were no significant differences in baseline charac-
teristics. 54% of the EV infected children had a meningitis and 15% a gastro-enteritis.
EV subtype A (EV-A) was found in 9 children and EV-B in 109, in 22 the subtype was
unknown. Children with EV-B infection had significant more often a meningitis
than children with an EV-A infection (60% vs 33%, p = 0.007). HPeV subtype 3
(HPeV-3) was most detected in 24 (55%) children, HPeV-1 in 6 (14%), HPeV-4 in
2 and HPeV-6 in 1, in 11 the subtype was unknown. Children with a HPeV-1 infection
had more often a gastro-enteritis than children with a HPeV-3 infection (83% vs 4%,
p < 0.01).
Conclusion. EV infection is more associated with meningitis than HPeV infection,

especially EV-B. HPeV infection is more associated with a gastro-enteritis than EV in-
fection, especially HPeV-1.
Disclosures. All authors: No reported disclosures.
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815. Diagnosis of Pulmonary Nocardiosis
Soe Win, MD1; Marc Heincelman, MD2; Lisa Steed, PhD3; Dannah Wray, MD4;
1Infectious Disease, Medical University of South Carolina, Charleston, SC; 2Medical
University of South Carolina, Charleston, SC; 3Pathology and Laboratory Medicine,
Medical University of South Carolina, Charleston, SC; 4Infectious Diseases, Medical
University of South Carolina, Charleston, SC
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Background. Pulmonary nocardiosis (PN) is an uncommon infection often seen
in immunocompromised patients. Definitive diagnosis depends on identification of
the organism by culture in a patient with a clinical presentation suggestive of PN.
As Nocardia can grow slowly and other infections can present similarly in the immu-
nocompromised patient, we sought to find the performance of respiratory sampling in
making diagnosis.
Methods. Microbiologic data from1993-2013 was reviewed in any expectorated

sputum (ES), bronchoalveolar lavage (BAL), and tissue biopsy in PN cases.
Results. 71 patients were analyzed. 45 had obtained ES. 34 underwent BAL +/-

transbronchial biopsy (TBBx), 14 had percutaneous biopsy (PBx) and 5 had both
BAL and PBx. 82% (37/45) had a diagnosis with positive culture in ES and 32%
(12/37) suspected on the basis of organism morphology on smear (Gram stain, fungal
or acid fast bacilli (AFB) stain). Of 37 positive cultures, 5/37 were positive on bacterial,
12/37 on fungal, 30/37 on AFB and 4/37 in multiple culture methods. Of 34 with BAL,
20% (7/34) had a suspected diagnosis by direct staining morphology, with a definitive
diagnosis by culture in 82% (28/34); 10/28 positive on bacterial, 25/28 on fungal, 4/28
on AFB and 5/28 legionella cultures. TBBx had an overall sensitivity of 43% (6/14) by
culture but secured a definitive diagnosis in an additional 2 patients. PBx made a di-
agnosis in 92% (12/13) of patients by positive tissue culture; 46% (6/13) had an organ-
ism with consistent morphology on direct staining and 9/13, 12/13 and 3/13 in positive
bacterial, fungal and AFB cultures respectively. Acute inflammation was seen in 12/34,
3/14 and 13/13 patients in pathology of BAL, TBBx and PBx.
Conclusion. Although an uncommon infection, PN should be suspected in the im-

munocompromised patient with pneumonia. If the suspicion is high, aggressive diagnostic
assessment with bronchoscopy and/or percutaneous biopsy is warranted for adequate ex-
clusion of the disease. Fungal and AFB culture of respiratory samples significantly increases
the sensitivity of diagnosing this bacterial infection. Given the frequent delay in definitive
diagnosis, development of sensitive and rapid molecular diagnostic tests is needed.
Disclosures. All authors: No reported disclosures.

816. Legionellosis in Massachusetts: Commoner Than We Think! A
Community Hospital Experience
Rapeephan Maude, MD, MSc, DTM&H1; Neha Chopra, MD2; Thomas Treadwell,
MD3; Richard Maude, MBChB, BSc, MRCP, DTM&H, DPhil4; George Abraham, MD,
MPH, FACP5; 1Medicine, Saint Vincent Hospital, Worcester, MA; 2Internal Medicine,
Metro West Medical Center, Framingham, MA; 3Metro West Medical Center,
Framingham, MA; 4Harvard School of Public Health, Boston, MA; Mahidol-Oxford
Tropical Medicine Research Unit, Bangkok, Thailand; 5Saint Vincent Hospital,
Worcester, MA
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Background. The incidence of Legionnaires’ disease in the USA has more than
doubled from 2000 to 2009. There are currently an estimated 8,000-18,000 cases an-
nually. These are frequently associated with underlying risk factors and exposure to an
environmental source.
Methods. Patients of all ages and both genders who were admitted to MetroWest

Medical Center, Framingham, MA and Saint Vincent Hospital, Worcester, MA with a
confirmed diagnosed of Legionellosis between January 1, 2012 and December 31, 2013
were enrolled.

Map of number of Legionella pneumonia cases by zip code.

Results. Of 25 patients with legionellosis, all presented with respiratory symptoms,
14 (56%) also had gastrointestinal complaints and 4 (12%) a change in mental status.

There was no geographic clustering of cases (figure) and no common exposure history.
Two thirds were male. Nineteen (76%) had at least one risk factor. Fourteen (56%) had
a significant smoking history and 4 (16%) chronic lung disease. Other risks factors in-
cluded cirrhosis, corticosteroid use, tumor necrosis factor inhibitor use and malignan-
cy. The majority of the patients presented during the summer and fall. A urinary
legionella antigen test was positive in all patients. Initial laboratory abnormalities in-
cluded 18 (72%) patients with hyponatremia and 10 (40%) with abnormal liver func-
tion tests. All had radiologically confirmed pneumonia; 7 (28%) multilobar and 5
(20%) with pleural effusion. No patient had Legionella pneumophilaisolated bacterio-
logically. Eight (32%) were admitted to ICU and 6 (24%) required intubation. All pa-
tients received levofloxacin or azithromycin for treatment. Infection was fatal in 4
(12%).
Conclusion. Current guidelines recommend screening for L. pneumophila infec-

tion in cases of severe pneumonia, given testing is relatively inexpensive, more wide-
spread screening may help early de-escalation and provision of targeted antimicrobial
therapy.
Disclosures. All authors: No reported disclosures.

817. The Association between Asthma and Invasive Pneumococcal Disease:
A Nationwide Study in Korea
Byung Ok Kwak, Konkuk University Hospital, Seoul, South Korea
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Background. While there are a number of studies that have described effect of
clinical risk factors in patients with invasive pneumococcal disease (IPD), there is lim-
ited data on the association of asthma with IPD. This study was conducted to inves-
tigate an association between asthma and IPD in Korea using a nationwide health
insurance claim records.
Methods. A retrospective population-based cohort study was conducted using the

Korean Health Insurance Review and Assessment (HIRA) database 2010-2011. Pa-
tients with asthma and IPD were identified using codes from the International Clas-
sification of diseases, Tenth Revision (ICD-10). Patients with diabetes mellitus (DM)
were also identified to compare to patients with asthma as a risk factor for IPD.
Results. A total of 935,106 (2010) and 952,295 (2011) patients were included in

this study, of whom 398 (2010) and 428 (2011) patients with IPD were identified.
There was significant difference in the prevalence of IPD in patients with and without
asthma: 0.07% vs 0.02% in 2010 and 0.08% vs 0.01% in 2011 (P < 0.01). After adjusting
age and gender, patients with asthma showed over a three-fold increased risk of IPD
compared with patients without asthma [adjusted odds ratio (aOR) 3.90, 95% confi-
dence interval (CI) 3.02-5.03; P < 0.01 in 2010 / aOR 5.44, 95% CI 4.10-7.22; P < 0.01
in 2011]. These findings were also significant in children and adolescents (aOR 2.08;
95% CI 1.25-3.45; P < 0.01 in 2010 / aOR 3.26; 95% CI 1.74-6.11; P < 0.01 in 2011).
Although DM was also significantly associated with IPD, relatively low ORs compared
with those of asthma were noted (aOR 1.85; 95% CI 1.35-2.54; P < 0.01 in 2010 / aOR
2.40; 95% CI 1.78-3.24; P < 0.01 in 2011).
Conclusion. Asthma is a risk factor for IPD in both children and adults while di-

abetes mellitus has no association with IPD in children.
Disclosures. B. O. Kwak, Pfizer Pharmaceuticals Korea Ltd.: Investigator, Re-

search support

818. Safety of ABT-450/r/Ombitasvir + Dasabuvir With or Without
Ribavirin in HCV Genotype 1-infected Patients, by Baseline Demographics
Ronald Nahass, MD, FIDSA, FSHEA1; John Vierling, MD2; Hans Van Vlierberghe,
MD3; David Wyles, MD4; Maurizia Brunetto, MD5; Wangang Xie, PhD6;
Daniel Cohen, MD6; Yan Luo, MD6; Jeffrey Enejosa, MD6; 1ID Care, Inc.,
Hillsborough, NJ; 2Baylor-St. Luke’s Medical Center/St. Luke’s Advanced Liver
Therapies, Houston, TX; 3Ghent University Hospital, Ghent, Belgium; 4Medicine,
University of California San Diego, La Jolla, CA; 5Liver Unit, University Hospital of
Pisa, Pisa, Italy; 6AbbVie Inc., North Chicago, IL
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Background. ABT-450 is an HCV NS3/4A protease inhibitor dosed with ritonavir
(r) 100mg, identified by AbbVie and Enanta. Ombitasvir (formerly ABT-267) is an
NS5A inhibitor, and dasabuvir (formerly ABT-333) is an NS5B RNA polymerase in-
hibitor. The randomized phase 3 PEARL trials evaluated the safety and efficacy of the
“3D” regimen of ABT-450/ritonavir/ombitasvir and dasabuvir with or without ribavi-
rin (RBV) in HCV genotype 1-infected patients. SVR12 rates >90% were achieved in all
treatment arms. Safety outcomes in these trials according to baseline demographics are
reported.
Methods. Non-cirrhotic HCV GT1b treatment-experienced (PEARL II) and treat-

ment-naive (PEARL III) patients, and non-cirrhotic HCV GT1a treatment-naive pa-
tients (PEARL IV) were randomized to co-formulated ABT-450/r/ombitasvir (150mg/
100mg/25mg QD) + dasabuvir (250mg BID) with RBV or placebo/no RBV. The per-
centage of patients experiencing any treatment-emergent adverse event (AE), severe
AE, serious AE, and AE leading to treatment discontinuation was determined accord-
ing to sex, age, race, ethnicity, and history of diabetes. Homogeneity of treatment effect
across subgroups for each event type was assessed using the Breslow-Day test.
Results. A total of 910 patients received at least one dose of study treatment in the

PEARL-II (n = 186), PEARL-III (n = 419), and PEARL-IV (n = 305) trials. Most
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patients experienced at least 1 AE, but the majority of events were mild. There were no
statistically significant differences in event rates according to the categories analyzed
(table). AEs occurring in >20% of patients in both the 3D + RBV and 3D groups
were fatigue (29.9% and 26.5%) and headache (24.4% and 25.3%). Overall, 4 patients
(0.4%, 2 in each treatment group) discontinued due to AEs (3D + RBV arm: 1 patient
with anxiety, dyspnea, pyrexia and tachycardia, and 1 with pancreatitis that started
prior to dosing; 3D arm: 1 patient with diverticulitis and 1 patient with drug abuse).

Conclusion. The 3D regimen of ABT-450/r/ombitasvir + dasabuvir with or with-
out RBV was well tolerated in non-cirrhotic HCVGT1-infected patients, with low rates
of discontinuation. The AE profile of the regimen was similar with and without RBV
regardless of age, gender, race, ethnicity, or history of diabetes.
Disclosures. R. Nahass, Abbvie, Merck, Gilead, Janssen, BMS: Investigator, Re-

search support; Gilead, Merck, Janssen: Speaker’s Bureau, Speaker honorarium; Jans-
sen, BMS, Gilead: Scientific Advisor, Consulting fee J. Vierling, Abbvie, Biotest, BMS,
Gilead, Janssen, Vertex, Merck, Genentech, Genfit, Hyperion, Intercept, Ocera, Sund-
ise: Research Contractor, Research support; Abbvie, Boerhinger-Ingelheim, BMS, Gil-
ead, Janssen, Merck, Hyperion, Intercept, Sundise: Scientific Advisor, Consulting fee
H. Van Vlierberghe, Gilead, Merck, Novartis, Asttellas, Janssen, Roche: Research Con-
tractor, Research support; Roche, Merck, AbbVie, BMS: Scientific Advisor, Consulting
fee D. Wyles, AbbVie, BMS, Gilead, Merck, Vertex Pharmaceuticals: Research Con-
tractor, Research support; AbbVie, BMS, Gilead, Janssen: Scientific Advisor, Consult-
ing fee M. Brunetto, AbbVie, BMS, Gilead, Janssen, MSD, Roche, Novartis: Speaker’s
Bureau, Speaker honorarium W. Xie, AbbVie Inc.: Employee and Shareholder, Salary
D. Cohen, AbbVie Inc.: Employee and Shareholder, Salary Y. Luo, AbbVie Inc.: Em-
ployee and Shareholder, Salary J. Enejosa, AbbVie Inc.: Employee and Shareholder,
Salary

819. Daclatasvir in Combination with Peginterferon Alfa-2a and Ribavirin
for Treatment-Naive Patients with HCV Genotype 4 Infection: Phase 3
COMMAND-4 Results
Christophe Hézode, MD, PhD1; Laurent Alric, MD, PhD2; Ashley Brown, MD3;
Tarek Hassanein, MD4; Mario Rizzetto, MD5; Maria Buti, MD6; Marc Bourliere, MD7;
Dominique Thabut, MD8; Esther Molina, MD9; Fiona Mcphee, PhD10; Zhaohui Liu,
PhD11; Philip Yin, MD, PhD10; Eric Hughes, MD, PhD12; Michelle Treitel, PhD12;
study team1; 1Hôpital Henri Mondor Créteil, France; 2CHU Purpan, Toulouse, France;
3Imperial College Healthcare NHS Trust, London, United Kingdom; 4Southern
California Liver Centers and Southern California Research Center, Coronado, CA;
5University of Torino, Torino, Italy; 6Hospital Valle Hebron and Ciberehd del Institut
Carlos III, Barcelona, Spain; 7Hôpital Saint-Joseph, Marseille, France; 8Groupe
Hospitalier Pitié-Salpêtrière, Paris, France; 9Comp. H. U. De Santiago, A Coruna,
Spain; 10Bristol-Myers Squibb Research and Development, Wallingford, CT; 11Bristol-
Myers Squibb Research and Development, Hopewell, NJ; 12Bristol-Myers Squibb
Research and Development, Princeton, NJ
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Background. Options are limited concerning treatment of HCV genotype (GT) 4
infection, therefore, new regimens containing direct-acting antiviral agents are being
evaluated. In phase 2b studies, daclatasvir (DCV), a pan-genotypic HCV NS5A inhib-
itor, combined with peginterferon-alfa/ribavirin (P/R) demonstrated greater efficacy in
GTs 1-4 than P/R alone, including a 100% sustained virologic response (SVR) rate in
GT 4. This phase 3 study (COMMAND-4; AI444042) evaluated the efficacy and safety
of DCV plus P/R in treatment-naive patients with GT 4 infection.

Methods. Patients were randomized (2:1; blinded) and treated with DCV 60 mg
(n = 82) or placebo (n = 42) once daily with peginterferon alfa 180 µg once weekly
and ribavirin 1,000-1,200 mg/day (weight-based) twice daily. DCV-treated patients
with undetectable HCV RNA at weeks 4 and 12 (eRVR) received 24 weeks of DCV -
+ P/R; those without an eRVR received an additional 24 weeks of P/R. All patients in
the placebo arm received 48 weeks of P/R. The primary endpoint was SVR at posttreat-
ment Week 12 (SVR12).
Results. Patients were 73% male, 77% white and 19% black; 75% were IL28B non-

CC and 11% had cirrhosis. There was a diverse representation of GT 4 subtypes, with
GT 4A, 4C, or 4D being the most common (57%). SVR12 rates (HCV RNA <LLOQ at
posttreatment Week 12 or later) were 82% (67/82) with DCV + P/R vs 43% (18/42)
with P/R alone (P < 0.0001). In DCV recipients, there were no notable effects on
SVR12 rates according to baseline factors (IL28B genotype, age, race, gender, cirrhosis
status, baseline viral load) known to impact response to P/R. 9.8% of DCV + P/R re-
cipients experienced serious AEs and 3.7% discontinued due to an AE (neutropenia,
uveitis, cerebrovascular accident); in patients receiving P/R alone, 4.8% had serious
AEs and 7.1% discontinued due to an AE (Grave’s disease, abdominal pain, hypersen-
sitivity). There were no deaths.

Conclusion. In treatment-naive patients with GT 4 infection, DCV + P/R achieved
higher SVR12 rates than P/R alone, with the majority of DCV recipients requiring only
24 weeks of therapy. The safety and tolerability profile of DCV + P/R was comparable
to that of P/R alone. These data support DCV-based regimens for GT 4 infection, in-
cluding all-oral combinations with other direct-acting antivirals.
Disclosures. C. Hézode, BMS: Investigator, Research grant L. Alric, BMS: Inves-

tigator, Research grant A. Brown, BMS: Investigator, Research grant T. Hassanein,
AbbVie: Grant Investigator and Scientific Advisor, Consulting fee and Research
grant; Boehringer Ingelheim: Grant Investigator, Research grant; BMS: Grant Investi-
gator, Scientific Advisor and Speaker’s Bureau, Consulting fee, Research grant and
Speaker honorarium; Eisai: Grant Investigator, Research grant; Gilead: Grant Investi-
gator and Speaker’s Bureau, Research grant and Speaker honorarium; Janssen: Grant
Investigator, Research grant; Idenix: Grant Investigator, Research grant; Ikaria: Grant
Investigator, Research grant; Mochida: Grant Investigator, Research grant; Roche:
Grant Investigator, Research grant; Ocera: Grant Investigator, Research grant; Taigen:
Grant Investigator, Research grant; Salix: Grant Investigator and Speaker’s Bureau, Re-
search grant and Speaker honorarium; Sundise: Grant Investigator, Research grant;
Baxter: Speaker’s Bureau, Speaker honorarium; Takeda: Grant Investigator, Research
grant; Vertex: Grant Investigator, Research grant M. Rizzetto, BMS: Investigator, Re-
search grant M. Buti, BMS: Investigator, Research grant M. Bourliere, BMS: Investi-
gator, Research grant D. Thabut, BMS: Investigator, Research grant E. Molina, BMS:
Investigator, Research grant F. Mcphee, BMS: Employee, Salary Z. Liu, BMS: Employ-
ee, Salary P. Yin, BMS: Employee, Salary E. Hughes, BMS: Employee, Salary
M. Treitel, BMS: Employee, Salary

820. Triple Combination Treatment With Peginterferon Lambda-1a,
Daclatasvir and Ribavirin for 12 Weeks in Patients Infected With HCV
Genotype 1b
Maurizia Brunetto, MD1; Khurram Rana2; Gloria Taliani3; Eric Lawitz4;
Christophe Hézode5; Patrick Marcellin6; Lawrence Serfaty7; David Cohen2;
Subasree Srinivasan2; 1Liver Unit University Hospital of Pisa, Pisa, Italy; 2Bristol-
Myers Squibb, Wallingford, CT; 3Azienda Ospedaliera Universitaria, Policlinico
Umberto I, Roma, Italy; 4Texas Liver Insititute, University of Texas Health Science
Center, San Antonio, TX; 5CHU Henri Mondor, Service d’Hépato-Gastroentérologie,
Créteil, France; 6Hôpital Beaujon, Clichy, France; 7St Antoine Hospital, Pierre and
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Background. Peginterferon lambda-1a (Lambda, Type III IFN) is currently under
Phase 3 evaluation as part of combination treatment for HCV infection. The triple reg-
imen of Lambda, daclatasvir (DCV; NS5A inhibitor) and ribavirin (RBV) achieved
sustained virologic response (SVR) rates of >90% in a pilot study of patients chroni-
cally infected with genotype 1b HCV when treated for 24 weeks. This triple combina-
tion regimen was evaluated for 12 weeks of treatment in a cohort of patients with
genotype 1b infection (Study AI452-008c).
Methods. 24 treatment-naive, non-cirrhotic HCV genotype 1b infected patients

were treated with open-label Lambda 180 mcg/week + DCV 60mg daily + RBV
1,000-1,200 mg daily for 12 weeks. The primary endpoint is HCV RNA <LLOQ (25
IU/mL) at 12 weeks post-treatment (SVR12). SVR4 results are reported here with
SVR12 available at presentation.
Results. Baseline characteristics were male 46%, Caucasian 96%, and IL28B non-

CC genotype 67%. Mean baseline HCV RNA was 6.3 (range 5.1–7.4) log10 IU/mL.
SVR4 was achieved in 21/23 (91%) patients with available data. Both patients who
did not achieve SVR4 experienced relapse posttreatment. No patients discontinued
treatment due to AEs or treatment futility; there were no deaths and no serious
AEs. The most frequent AEs were asthenia, pruritus, dry skin and diarrhea. One pa-
tient each (n = 3/24) had a Grade 3/4 lab abnormality of elevated ALT/AST, reduced
hemoglobin, or increased bilirubin.

Observed mITT

HCV RNA <LLOQ at end of treatment, n/N (%) 24/24 (100) 24/24 (100)
SVR4, n/N (%) 21/23 (91)* 21/24 (88)
Post-treatment relapse (n) 2

*1 patient was lost to follow-up (Week 8 undetectable), counted as failure for
mITT analysis

Conclusion. 12 weeks of treatment with Lambda + DCV + RBV achieved a high
SVR4 rate in treatment-naïve, non-cirrhotic HCV genotype 1b-infected patients.
The regimen was generally well tolerated.
Disclosures. M. Brunetto, AbbVie, BMS, Gilead, Janssen, MSD, Roche, Novartis:

Speaker’s Bureau, Speaker honorarium K. Rana, Bristol-Myers Squibb: Employee, Sal-
ary E. Lawitz, AbbVie, Achillion Pharmaceuticals, BioCryst, Biotica, Enanta, Idenix
Pharmaceuticals, Janssen, Merck: Scientific Advisor, Consulting fee; AbbVie, Achillion
Pharmaceuticals, Boehringer Ingelheim, Bristol-Myers Squibb, Gilead Sciences, Glax-
oSmithKline, Idenix Pharmaceuticals: Grant Investigator, Grant recipient and Re-
search support; Gilead, Kadmon, Merck, Vertex: Speaking and Teaching, Speaker
honorarium C. Hézode, Abbvie, BMS, Gilead, Janssen, MSD, Roche: Consultant, Per-
sonal fee P. Marcellin, Roche: Consultant, Grant Investigator and Speaker, Consulting
fee, Grant recipient and Speaker honorarium; Gilead: Consultant, Grant Investigator
and Speaker, Consulting fee, Grant recipient and Speaker honorarium; Bristol-Myers
Squibb: Consultant, Grant Investigator and Speaker, Consulting fee, Grant recipient
and Speaker honorarium; Vertex: Consultant and Investigator, Consulting fee; Novar-
tis: Consultant, Grant Investigator and Speaker, Consulting fee, Grant recipient and
Speaker honorarium; Janssen-Tibotec: Consultant, Grant Investigator and Speaker,
Consulting fee, Grant recipient and Speaker honorarium; MSD: Consultant, Grant In-
vestigator and Speaker, Consulting fee, Grant recipient and Speaker honorarium;
Boehringer: Investigator, Consulting fee; Abbott: Consultant and Investigator, Con-
sulting fee; Pfizer: Investigator, Consulting fee; Alios BioPharma: Grant Investigator,
Grant recipientD. Cohen, Bristol-Myers Squibb: Employee, Salary S. Srinivasan, Bris-
tol-Myers Squibb: Employee, Salary

821. Daclatasvir and Asunaprevir Plus Peginterferon Alfa-2a and Ribavirin
in Patients With HCV Genotype 1 or 4 Infection: Phase 3 HALLMARK-
QUAD Results
Donald M. Jensen, MD1; Kenneth Sherman, MD2; Christophe Hezode3; Stanislas Pol45;
Stefan Zeuzem, MD6; Victor De Ledinghen, MD7; Albert Tran8; Magdy Elkhashab9;
Ziad H Younes10; Marcelo Kugelmas11; Stefan Mauss MD12; Gregory T. Everson13;
Velimir Luketic14; John Vierling MD15; Lawrence Serfaty16; Maurizia Brunetto MD17;
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Klinikum der Johann-Wolfgang-Goethe-Universität–Med. Klinik I, Frankfurt,
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Denver, Aurora, CO; 14Mcguire Dvamc, Richmond, VA; 15Baylor-St. Luke’s Medical
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Background. Daclatasvir (DCV) is a potent, pangenotypic NS5A inhibitor. Asu-
naprevir (ASV) is an NS3 protease inhibitor with activity in HCV genotypes (GT) 1
and 4. DCV plus ASV in combination with peginterferon alfa-2a and ribavirin (DCV -
+ ASV + P/R) has previously demonstrated potent antiviral activity in HCV GT 1-in-
fected null responders. This phase 3 study (HALLMARK-QUAD; AI447029)
evaluated DCV + ASV + P/R in patients with chronic HCV GT 1 or 4 infection who
were prior null or partial responders to peginterferon/ribavirin.
Methods. In this open-label study, 354 GT 1 and 44 GT 4-infected patients re-

ceived 24 weeks of treatment with DCV 60 mg once daily plus ASV 100 mg twice
daily in combination with weekly peginterferon alfa-2a 180 µg and weight-based riba-
virin twice daily. The primary endpoint was sustained virologic response at posttreat-
ment Week 12 (SVR12).
Results. The median age of patients was 53 years, 69% were male, 76% were white,

and 23% had cirrhosis; 67% of patients were prior null responders and 33% were par-
tial responders. SVR12 was achieved by 93% of GT 1-infected patients and 98% of GT
4-infected patients; one GT 4 patient was not tested for SVR12 but achieved SVR24,
yielding an SVR rate of 100% in GT 4-infected patients (Table). Prior P/R response,
cirrhosis status, gender, age, race, or IL28B genotype did not influence SVR12. SVR12
rates for GT 1a were 87% (153/176) vs 99% (176/178) for GT 1b. Serious adverse events
occurred in 6% of patients; 5% discontinued treatment due to an adverse event. One
death occurred at posttreatment week 12 (pneumonia; not considered related to study
therapy). Adverse events occurring in ≥20% of patients were fatigue, headache, pruri-
tus, asthenia, influenza-like illness, insomnia and rash. Grade 3/4 laboratory abnormal-
ities included neutropenia (22%), lymphopenia (16%), anemia (6%),
thrombocytopenia (4%) and ALT/AST elevations (3%/3%).

Conclusion. The QUAD regimen of DCV + ASV + P/R demonstrated high SVR12
rates of 93% and 100% in GT 1 or GT 4 prior non-responders. DCV + ASV + P/R was
generally well tolerated; no additional safety and tolerability concerns were observed
compared to P/R regimens. These results support the investigation of DCV in all-
oral combinations in multiple patient populations across genotypes.
Disclosures. D. M. Jensen, AbbVie: Grant Investigator, Research grant and Re-

search support; Boehringer Ingelheim: Grant Investigator, Research grant and Re-
search support; BMS: Grant Investigator, Research grant and Research support;
Roche/Genentech: Grant Investigator, Research grant and Research support; Pharmas-
set/Gilead: Grant Investigator, Research grant and Research support; Tibotec/Janssen:
Grant Investigator, Research grant and Research support K. Sherman, Bristol-Myers
Squibb: Investigator, Research grant S. Pol, Bristol-Myers Squibb: Board Member and
Investigator, Research grant and Speaker honorarium S. Zeuzem, Bristol-Myers
Squibb: Consultant, Consulting fee and Speaker honorarium V. De Ledinghen, Abb-
Vie: Scientific Advisor, Consulting fee; BMS: Scientific Advisor, Consulting fee; Gilead:
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822. Effect of Steady State Daclatasvir Plus Asunaprevir on the Single Dose
Pharmacokinetics of the P-glycoprotein Substrate Digoxin in Healthy
Adult Subjects
Tushar Garimella, PhD1; Robert Adamczyk1; Michele Stonier1; Hamza Kandoussi
MSc2; Michael Hesney1; Elizabeth Colston1; Timothy Eley PhD1; Marc Bifano, MS1;
1Research and Development, Bristol-Myers Squibb, Hopewell, NJ; 2Bristol-Myers
Squibb Research and Development, Lawrenceville, NJ

Session: 107. Clinical - Clinical Trials
Friday, October 10, 2014: 12:30 PM

Background. Daclatasvir (DCV) is a potent hepatitis C virus (HCV) NS5A rep-
lication complex inhibitor with pangenotypic (GT 1-6) activity in vitro. Asunaprevir
(ASV) is a selective NS3 protease inhibitor with in vitro activity against GT 1, 4, 5
and 6. These two direct-acting antivirals (DAA) are in phase 3 development and reg-
ulatory review as a dual-DAA regimen (DCV + ASV) for the treatment of HCV GT
1b. DCV and ASV both inhibit P-glycoprotein (P-gp) and individually increase
plasma concentrations of the P-gp substrate digoxin (DIG), increasing DIG Cmax

by 65 and 9% and AUCTAU by 27 and 30%, respectively. The combined effect of
DCV + ASV on the pharmacokinetics (PK) of DIG was therefore assessed in healthy
subjects.
Methods. A single sequence, open-label, one-way interaction study assessed the

effect of steady-state DCV (60 mg QD) plus ASV (100 mg BID [softgel capsule]) on
the PK of single-dose 0.25 mg DIG in healthy subjects. Subjects (N = 16) received DIG
on Day 1 and 16, and DCV + ASV on Days 6–20. Serial samples for DIG plasma con-
centrations were collected up to 120 h postdose on Day 1 and Day 16. Non-compart-
mental DIG PK parameters were derived. Geometric mean ratios (GMR) and 90%
confidence intervals (90%CI) for DIG Cmax and AUCinf were derived from linear
mixed effects models.
Results. All subjects (69% male, aged 23-45 years) completed the study. DCV -

+ ASV dosed with DIG resulted in a 77% increase in DIG Cmax and a 29% increase
in AUCinf (Table). Study drugs were well tolerated; all AEs were mild in intensity ex-
cept 2 AEs of increased blood creatinine phosphokinase (1 moderate, 1 severe). No
AEs were considered study drug-related and all resolved by study end.

With DCV+ASV
Adj. Geo. Mean

(90%CI)

W/O DCV+ASV
Adj. Geo. Mean

(90%CI)

GMR
(90%CI)

DIG Cmax,

pg/mL

1593 (1407, 1803) 902 (797,1021) 1.766 (1.504, 2.073)

DIG AUCinf,

pg×h/mL

23293 (21522, 25209) 18090 (15818, 20689) 1.288 (1.197, 1.385)

Conclusion. DCV and ASV effects on DIG PK are not additive and are similar to
DCV alone. Caution is warranted when dosing DCV + ASV with DIG and other P-gp
substrates with a narrow therapeutic window; a priori dose modification does not ap-
pear to be required. Therapeutic drug monitoring, if available, may be considered.
Disclosures. T. Garimella, Bristol-Myers Squibb: Employee, Salary R. Adamczyk,

Bristol-Myers Squibb: Employee and Shareholder, Salary M. Stonier, Bristol-Myers
Squibb: Employee, Salary H. Kandoussi, Bristol-Myers Squibb: Employee, Salary
M. Hesney, Bristol-Myers Squibb: Employee, Salary E. Colston, Bristol-Myers Squibb:
Employee, Salary T. Eley, Bristol-Myers Squibb: Employee and Shareholder, Salary
M. Bifano, Bristol-Myers Squibb: Employee, Salary

823. Evaluation of Drug-Drug Interaction between Asunaprevir and
Methadone or Buprenorphine/Naloxone
Tushar Garimella, PhD1; Timothy Eley, PhD1; Bing He, PhD1; Wen-Lin Luo, PhD,
MSc2; Jane Crowell, RN1; Hamza Kandoussi, MSc2; Michael Demicco, MD3;
Elizabeth Colston1; Richard Bertz PhD1; Marc Bifano, MS1; 1Research and
Development, Bristol-Myers Squibb, Hopewell, NJ; 2Bristol-Myers Squibb Research
and Development, Lawrenceville, NJ; 3Anaheim Clinical Trials, Anaheim, CA
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Background. Asunaprevir (ASV) is a selective NS3 protease inhibitor with in vitro
activity vs hepatitis C virus (HCV) GT 1, 4, 5 and 6. Methadone (MET) and buprenor-
phine (BUP) are opioid analgesics; patients on HCV therapy may also require MET or
BUP to treat opioid dependence. The effect of ASV on MET or BUP/naloxone (NLX)
pharmacokinetics (PK) was assessed in subjects on stable opioid therapy.
Methods. An open-label, 2-part study assessed the effect of steady-state ASV on

the PK of MET (Part 1, P1) or BUP/NLX (Part 2, P2). Safety/tolerability and pharma-
codynamics (PD; opiate withdrawal scales/overdose assessment) were also assessed.
Subjects (P1, N = 15; P2, N = 16) received once daily oral MET (40–120mg) or
BUP/NLX (8/2–24/6mg) based on prescribed stable dose throughout, in addition to
ASV (100 mg BID) on Days 2–12. Serial PK sampling occurred on Days 1 and 12
up to 24 hours postdose. Non-compartmental PK were derived. Ratios of geometric
means (GMR) and 90% confidence intervals (90%CI) for R-MET/S-MET/BUP/norB-
UP Cmax and AUCTAU with and without ASV were derived from linear mixed effects
model on log-transformed data.
Results. Subjects were aged 20–53 years, mostly white (P1, 87%; P2, 100%) and

male (P1, 67%; P2, 75%). All completed the study. No clinically meaningful effect
was shown as GMR 90% CIs fell within pre-specified interval (P1, 0.7–1.4; P2, 0.5–
2.0). ASV coadministration with MET or BUP/NLX was generally well tolerated

(P1, 6 [40%] subjects had 9 generally mild AEs; P2, 7 [44%] subjects had AEs, all
mild). ASV had no clinically meaningful effect on the PD of MET or BUP/NLX; 1 pa-
tient experienced moderate drug withdrawal syndrome but had mild withdrawal symp-
toms before the study, therefore the association is unclear.

With ASV W/O ASV GMR
Adj. Geo. Mean Adj. Geo. Mean (90%CI)

R-METa Cmax, ng/mL 116.2 120.2 0.97 (0.86,1.08)
AUCTAU, ng•h/mL 1757.7 1924.2 0.91 (0.82,1.01)

BUP Cmax 4.5 5.3 0.85 (0.71,1.01)
AUCTAU 36.1 37.1 0.97 (0.73,1.30)

NORBUP Cmax 2.1 1.8 1.17 (0.96,1.42)
AUCTAU 33.0 30.1 1.10 (0.72,1.68)

aS-MET and total MET results similar

Exposures were normalized to lowest dose of MET or BUP.

Conclusion. Steady-state administration of ASV 100 mg BID had no clinically
meaningful effect on the PK of MET or BUP/NLX and was generally well tolerated,
suggesting that no dose adjustments are required.
Disclosures. T. Garimella, Bristol-Myers Squibb: Employee, Salary T. Eley, Bris-

tol-Myers Squibb: Employee and Shareholder, Salary B. He, Bristol-Myers Squibb:
Employee, Salary W. L. Luo, Bristol-Myers Squibb: Employee, Salary J. Crowell, Bris-
tol-Myers Squibb: Employee, Salary H. Kandoussi, Bristol-Myers Squibb: Employee,
Salary E. Colston, Bristol-Myers Squibb: Employee, Salary R. Bertz, Bristol-Myers
Squibb: Employee, Salary M. Bifano, Bristol-Myers Squibb: Employee, Salary

824. An Open-Label Phase 3 Study of Isavuconazole (VITAL): Focus on
Mucormycosis
Francisco M. Marty1; John R. Perfect2; Oliver A. Cornely3; Kathleen M. Mullane4;
Galia Rahav5; Misun Lee6; Masanori Ito6; Rochelle Maher6; Bernhardt Zeiher6;
Luis Ostrosky-Zeichner7; 1Brigham and Women’s Hospital Boston, MA; 2Duke
University, Durham, NC; 3University Hospital of Cologne, Koeln, Germany;
4University of Chicago Medicine, Chicago, IL; 5Sheba Medical Center, Tel Hashomer,
Israel; 6Astellas Pharma Global Development, Northbrook, IL; 7University of Texas,
Houston, TX
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Background. Isavuconazole (ISA) is a novel, broad-spectrum triazole antifungal,
available as a water-soluble prodrug in IV and oral formulations, for the treatment of
invasive fungal disease (IFD). The objective of this analysis is to report the overall re-
sponse, survival, and safety in a subset of patients with invasive mucormycosis (IM)
who were treated with ISA.

Baseline demographics, study outcomes, and survival

Parameter All patients (N=37)

Baseline characteristics
Age (years), median (range) 50 (22–79)
Male, n (%) 30 (81)

Primary underlying condition, n (%)
Hematological malignancy 22 (60)
Allogeneic bone marrow transplant 13 (35)
Diabetes mellitus 3 (8)

Immune status n, (%)
Neutropenic 10 (27)
Corticosteroid use 10 (27)
T-cell immunosuppressant use 18 (49)

Organ involvement
Pulmonary 22 (59)
Sinus 16 (43)
Central nervous system 6 (16)
Skin 2 (5)
Bone 5 (14)
Disseminated 11 (30)

Efficacy
Overall Response at EOT, n (%)
Complete 5 (14)
Partial 6 (16)
Stable 10 (27)
Progression 14 (38)
Missinga 2 (5)

Survival rateb, % (95% CI)
Day 42 65 (47, 78)
Day 84 59 (42, 73)
Day 120 56 (39, 71)
Day 180 53 (35, 68)

aTwo people continued treatment at EOT cutoff
bKaplan–Meier method.
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Methods. VITAL was a Phase III, multicenter, open-label trial conducted to eval-
uate safety and efficacy of ISA treatment in patients with rare IFD. Eligibility criteria
and evaluated outcomes are outlined in clinicaltrials.gov, NCT00634049. Patients re-
ceived IV or PO ISA 200 mg TID for 2 days followed by 200 mg/day until day 180, end
of treatment (EOT). An independent data review committee (DRC) categorized pa-
tients as having proven or probable IFD by EORTC/MSG criteria. DRC-assessed over-
all response at EOT, survival, and adverse events (AEs) using standard definitions are
reported for patients with proven/probable IM.
Results. Overall 37 patients with IM received ISA for a median of 84 days (range

2–882). Baseline demographics, study outcomes, and survival are shown in the table.
Survival at 180 days was 53%. Overall 95% of patients experienced an AE, 76% expe-
rienced a serious AE (SAE). Only 3 (8%) SAEs were attributed to ISA.
Conclusion. ISA appears to be a safe and promising agent for the treatment of mu-

cormycosis in a particularly high-risk immunocompromised population.
Disclosures. F. M. Marty, Astellas: Grant Investigator, Research support; Chimer-

ix: Grant Investigator, Research support; Merck: Consultant, Consulting fee; Vertex:
Consultant, Consulting fee; Whiscon: Grant Investigator, Research support; Alexion:
Consultant, Consulting fee; Gilead: Consultant, Consulting fee; ViroPharma: Grant In-
vestigator, Research support; GlaxoSmithKline: Grant Investigator, Research support
J. R. Perfect, Astellas: Grant Investigator and Scientific Advisor, Consulting fee;
Merck: Investigator, Grant recipient; F2G: Scientific Advisor, Consulting fee; Scy-
nerxis: Scientific Advisor, Consulting fee; Viamet: Scientific Advisor, Consulting fee
O. A. Cornely, German Federal Ministry of Research and Education (BMBF grant
01KN1106): Grant Investigator, Grant recipient; European Commission: Grant Inves-
tigator, Grant recipient; Astellas: Investigator, Scientific Advisor and Speaker’s Bureau,
Consulting fee, Research grant and Speaker honorarium; Gilead: Investigator, Scientific
Advisor and Speaker’s Bureau, Consulting fee and Research grant; Merck/MSD: Inves-
tigator, Scientific Advisor and Speaker’s Bureau, Consulting fee, Research grant and
Speaker honorarium; Pfizer: Investigator, Scientific Advisor and Speaker’s Bureau,
Consulting fee, Research grant and Speaker honorarium; 3M: Consultant and Investi-
gator, Consulting fee and Research grant; Cubist: Consultant and Investigator, Con-
sulting fee and Research grant; Basilea: Consultant and Investigator, Consulting fee
and Research grant; F2G: Consultant and Investigator, Consulting fee and Research
grant; GSK: Consultant and Investigator, Consulting fee and Research grant; Optimer:
Consultant and Investigator, Consulting fee and Research grant; Actelion: Investigator,
Research grant; Sanofi Pasteur: Consultant, Consulting fee; Quintiles: Investigator, Re-
search grant; Summit/Vifor: Consultant, Consulting fee; Viropharma: Investigator, Re-
search grant; Celgene: Investigator, Research grant; Genzyme: Investigator, Research
grant; Miltenyi: Investigator, Research grant K. M. Mullane, Astellas: Research Con-
tractor and Speaker’s Bureau, Research support; Anson Pharmaceuticals: Research
Contractor, Research support; Chimerix: Research Contractor and Scientific Advisor,
Research support; Cubist/Optimer: Research Contractor, Scientific Advisor and Speak-
er’s Bureau, Consulting fee, Research support and Speaker honorarium; Merck Sharp
and Dolme Corp: Research Contractor and Scientific Advisor, Consulting fee and Re-
search support; Rebiotix: Research Contractor, Research support; Viropharma: Re-
search Contractor, Research support; Pfizer: Research Contractor, Research support
G. Rahav, Astellas: Grant Investigator and Scientific Advisor, Consulting fee and Re-
search grant; MSD: Consultant, Grant Investigator and Scientific Advisor, Consulting
fee, Research grant and Speaker honorariumM. Lee, Astellas: Employee, SalaryM. Ito,
Astellas: Employee, Salary R. Maher, Astellas Pharma Global Development: Employee,
Salary B. Zeiher, Astellas: Employee, Salary L. Ostrosky-Zeichner, Merck: Consultant,
Grant Investigator and Non-branded educational speaking, Consulting fee, Research
grant and Speaker honorarium; Pfizer: Grant Investigator and Non-branded educa-
tional speaking, Research grant and Speaker honorarium; Astellas: Consultant,
Grant Investigator, Non-branded educational speaking and Scientific Advisor, Con-
sulting fee, Research grant and Speaker honorarium; T2 Biosystems: Grant Investiga-
tor, Research grant

825. A Phase 3, Randomized, Double-Blind, Non-Inferiority Trial to
Evaluate Efficacy and Safety of Isavuconazole vs Voriconazole in Patients
with Invasive Mold Disease (IMD): Outcomes in Patients with Pulmonary
Infections
Issam Raad,1; Kathleen M. Mullane2; Dominik Selleslag3; George Thompson4;
Dionissios Neofytos5,6; Shmuel Shoham, MD5; Misun Lee7; Rochelle Maher7;
Bernhardt Zeiher7; Francisco M. Marty8; 1University of Texas MD Anderson Cancer
Center Houston, TX; 2University of Chicago Medicine, Chicago, IL; 3A.Z. Sint-Jan,
Brugge, Belgium; 4University of California, Davis, CA; 5Johns Hopkins Hospital,
Baltimore, MD; 6Memorial Sloan-Kettering Cancer Center, New York, NY; 7Astellas
Pharma Global Development, Northbrook, IL; 8Brigham and Women’s Hospital,
Boston, MA
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Background. Isavuconazole (ISA) is a novel broad-spectrum triazole antifungal
available as a water-soluble prodrug in IV and oral formulations for treatment of in-
vasive fungal disease. A Phase 3 trial assessed the efficacy and safety of ISA vs vorico-
nazole (VRC) in patients with IMD. Here we report outcomes in a pre-specified subset
of patients from this non-inferiority trial, who had proven, probable, or possible pul-
monary mold disease (PMD) without other site involvement (lower respiratory tract
disease only).
Methods. Patients were randomized 1:1 to receive ISA or VRC for up to 84 days.

Dosing regimens were: ISA 200mg IV TID for 2 days, followed by 200mg QD (IV or

PO); VRC 6mg/kg IV BID on Day 1, 4mg/kg IV BID on Day 2, then either 4mg/kg IV
BID or 200mg PO BID. Eligibility criteria and pre-specified outcomes are available at
clinicaltrials.gov, NCT00412893. The primary efficacy endpoint was all-cause mortal-
ity by Day 42. All-cause mortality on Day 84, overall success (complete + partial re-
sponse) at end of treatment (EOT) determined by an independent blinded data
review committee were recorded. Safety and tolerability were also assessed, as reported
by the Investigator.
Results. Overall 412 patients with proven/probable/possible PMD, primarily

caused by Aspergillus spp. (n = 224), were enrolled. Patient characteristics, out-
comes, and adverse events (AEs) are presented in the table. Outcomes in patients
with proven/probable cases were similar to those with proven/probable/possible
infections.

Efficacy and safety in patients with PMD

Parameter ISA (n=200) VRC (n=212)
Adjusted difference*

% (95% CI)

All-cause mortality on
Day 42

34 (17) 44 (21) −2.9 (−10.4, 4.6)

All-cause mortality on
Day 84

55 (28) 68 (32) −3.8 (−12.4, 4.8)

Overall success at EOT 82 (41) 89 (42) −1.8 (−11.1, 7.4)
Complete response 28 (14) 35 (17)
Partial response 54 (27) 54 (25)

Stable 53 (27) 60 (28)
Progression 65 (33) 63 (30)
Safety P value
AEs 194 (97) 210 (99) 0.2
Study drug-related

AEs
85 (43) 130 (61) <0.001

Serious AEs 108 (54) 128 (60) 0.2
Study drug-related

serious AEs
24 (12) 27 (13) 0.9

AE leading to
permanent
discontinuation

33 (17) 53 (25) 0.04

*(ISA–VRC)

Conclusion. ISA had comparable efficacy to VRC for the primary treatment of
PMD patients, but had a lower rate of drug-related AEs vs VRC
Disclosures. I. Raad, Atellas: Grant Investigator, Grant recipient; Pfizer: Consul-

tant, Consulting fee K. M. Mullane, Astellas Pharma US, Inc.: Research Contractor
and Speaker’s Bureau, Research support; Anson Pharmaceuticals: Research Contractor,
Research support; Chimerix: Research Contractor and Scientific Advisor, Research
support Cubist/Optimer: Research Contractor, Scientific Advisor and Speaker’s Bu-
reau, Consulting fee, Research support and Speaker honorarium; Merck Sharp and
Dohme Corp: Research Contractor and Scientific Advisor, Consulting fee and Research
support; Rebiotix: Research Contractor, Research support; ViroPharma: Research Con-
tractor, Research support; Pfizer: Research Contractor, Research support D. Selleslag,
Pfizer: Investigator and Speaker’s Bureau, Educational grant, Research grant and
Speaker honorarium; MSD: Investigator and Scientific Advisor, Consulting fee and Re-
search support; Astellas: Investigator, Research support G. Thompson, Astellas: Scien-
tific Advisor, Consulting fee D. Neofytos, Astellas: Consultant and Scientific Advisor,
Consulting fee and Speaker honorarium; Roche Diganostics: Scientific Advisor, Con-
sulting fee; Pfizer: Research Contractor, Research grant S. Shoham, Astellas: Scientific
Advisor, Research support; Merck: Grant Investigator, Grant recipient and Research
support; Pfizer: Investigator, Research support M. Lee, Astellas: Employee, Salary
R. Maher, Astellas Pharma Global Development: Employee, Salary B. Zeiher, Astellas:
Employee, Salary F. M. Marty, Astellas: Grant Investigator, Research support; Chimer-
ix: Grant Investigator, Research support; Merck: Consultant, Consulting fee;
Vertex: Consultant, Consulting fee; Whiscon: Grant Investigator, Research support;
Alexion: Consultant, Consulting fee; Gilead: Consultant, Consulting fee; ViroPharma:
Grant Investigator, Research support; GlaxoSmithKline: Grant Investigator, Research
support

826. Health Economic Outcome Analysis of patients randomized in the
SECURE Phase III Trial comparing Isavuconazole to Voriconazole for
primary treatment of Invasive fungal disease caused by Aspergillus Species
or other filamentous Fungi
Nikhil Khandelwal, PharmD1; Billy Franks, PhD1; Fei Shi1; James Spalding PharmD2,3;
Nkechi Azie, MD1; 1Astellas Pharma Scientific and Medical Affairs, Inc., Northbrook,
IL; 2Astellas Pharma US, Inc., Deerfield, IL; 3Astellas Pharma US, Inc., Northbrook, IL
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Background. Invasive aspergillosis (IA) is an emerging clinical problem and re-
mains an important complication especially among immunocompromised patients.
IA is associated with significant increases in morbidity, mortality, length of hospital-
ization stay (LOS) and costs. Case fatality is estimated to be at 60% in immunocom-
promised populations. Despite improved treatment options and advances in diagnostic
testing, patient outcomes remain suboptimal. The SECURE trial was a Phase III,
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double blind, randomized, multi-center, non-inferiority, study of Isavuconazole (ISA)
vs Voriconazole (VRC). Patients >18 years of age, who had proven, probable or pos-
sible invasive fungal disease caused by Aspergillus species or other filamentous fungi
were randomized 1:1 to receive ISA or VRC.
Methods. Primary objective of this analysis was to compare initial LOS during

hospitalization and 30-day all-cause hospital readmission rates in patients who re-
ceived ISA or VRC. Outcomes in subgroups of interest by age, Body Mass Index
(BMI) and renally impaired patients (eGFR-MDRD category <60) were conducted.
Ratio of total days on IV over total number of days of (IV + oral) therapy for study
drugs and total number of additional days on potentially mould-active systemic anti-
fungal therapy after end of study treatment were also analyzed.
Results. A total of 516 patients were included in the Intent-to-Treat (ITT) group.

Median LOS days was found to be lower for ISA compared to VRC patients (13.0 vs
15.0). The 30-day readmission rate was lower for ISA compared to VRC patients
(18.3% vs 24.4%, p = 0.114). Ratio of days on IV formulation to total days of (IV + oral)
therapy were similar (ISA 0.38 (SD 0.39); VRC 0.38 SD (0.38)). Median additional days
on potentially mould-active systemic antifungal therapy were comparable ISA vs VRC
(32.0 vs 33.0). Median LOS days were similar across various subgroups (Figure 1), ex-
cept in renal impaired subgroup where the difference was statistically significant in
favor of ISA (ISA 9.0; VRC 19.0, p = 0.0032)

Conclusion. Health economic analyses in the SECURE trial favored ISA compared
to VRC in median LOS days and 30-day readmission rates which were found to be
lower with statistically significant difference in LOS in patients with renal impairment.
Disclosures. N. Khandelwal, Astellas: Employee, Salary B. Franks, Astellas: Em-

ployee, Salary F. Shi, Astellas: Employee, Salary J. Spalding, Astellas: Employee, Salary
N. Azie, Astellas: Employee, Salary

827. The efficacy of single dose peramivir in acute uncomplicated influenza:
an integrated subject-level meta-analysis
Richard Whitley, MD, FIDSA1; Phil Collis, PhD2; Sylvia Dobo, MD2; Jenna Elder,
PhD3; Shigeru Kohno, MD, PhD4; William Sheridan, MB BS2; 1Pediatrics, Division of
Infectious Diseases, University of Alabama at Birmingham, Birmingham, AL;
2BioCryst Pharmaceuticals, Durham, NC; 3Pharpoint Research, Wilmington, NC;
4Nagasaki University, Nagasaki, Japan

Session: 107. Clinical - Clinical Trials
Friday, October 10, 2014: 12:30 PM

Background. Peramivir is a parenteral neuraminidase inhibitor (NAI) with potent
in vitro activity against all influenza sub-types. Although oseltamivir is widely used for
the treatment of influenza, a need still exists for an effective and safe parenteral treat-
ment. Peramivir has been studied as a single dose treatment in acute uncomplicated
influenza
Methods. Subjects presenting within 48 hours of symptom onset of acute uncom-

plicated influenza were enrolled in four randomized, double-blind placebo-controlled
trials of single dose peramivir (IV or IM doses ranging from 150-600 mg). Bioequiva-
lence studies demonstrated equivalent systemic exposure for IM and IV administra-
tion. Subjects recorded severity of influenza signs and symptoms in a diary. Serial
viral titers were measured from nasopharyngeal swabs. An integrated analysis of effi-
cacy was performed.
Results. Of the 1131 subjects enrolled, 1028 subjects with influenza confirmed by

laboratory test were included in the integrated efficacy analysis. Key clinical and viro-
logic outcomes are shown:
Subgroup analyses by region, age, gender, race, smoking status, influenza virus sub-

type, symptom duration at baseline, and severity of illness showed consistency in dem-
onstrating that peramivir was generally superior to placebo across the subgroups
studied.

Peramivir

Placebo
N=408

150 mg
N= 104

300 mg
N= 262

600 mg
N= 258

Overall
N = 624

Time to alleviation of
symptoms, median, hrs
(95% CI)

107.4
(95.8,
115.9)

114.1
(95.2,
145.5)

84.1
(68.6,
102.0)

79.4
(69.3,
92.0)

87.6
(79.3,
95.0)

Time to resolution of fever,
Median, hrs (95% CI)

47.2
(43.3,
55.6)

51.7
(43.5,
61.7)

39.1
(32.3,
41.0)

38.4
(31.5,
43.3)

40.8
(39.0,
42.7)

Time to resumption of usual
activities, median, days
(95%CI)

10.0
(8.0,
10.0)

10.0
(9.0,
12.0)

8.0
(7.0,
9.0)

6.0
(6.0,
7.0)

8.0
(7.0,
9.0)

Viral titer: change from
baseline at 48 hrs, mean
log10 TCID50/mL (SD)

-1.43
(1.31)

-1.84
(1.43)

-1.94
(1.32)

-1.97
(1.52)

-1.91
(1.38)

Conclusion. Consistent, significant, dose ordered improvements were seen in each
endpoint. The treatment effect size is similar to that reported for other NAIs.
Disclosures. R. Whitley, Gilead Sciences: Board Member, Consulting fee P. Collis,

BioCryst: Employee and Shareholder, Salary S. Dobo, BioCryst: Employee and Share-
holder, Salary J. Elder, BioCryst: Consultant, Consulting fee W. Sheridan, BioCryst:
Employee and Shareholder, Salary

828. Incidence of Antimicrobial-resistant Nontyphoidal Salmonella
Infections in the United States, 2004–2011
Felicita Medalla, MD, MS; Weidong Gu, MD, PhD; Barbara E. Mahon, MD, MPH;
Kathleen Fullerton, MPH; Jason Folster, PhD; Patricia M. Griffin, MD; Robert
M. Hoekstra, PhD; Centers for Disease Control and Prevention, Atlanta, GA

Session: 108. Clinical - Enteric Infections
Friday, October 10, 2014: 12:30 PM

Background. Nontyphoidal Salmonella (NTS) is a leading cause of bacterial food-
borne illness in the United States. Antimicrobial agents are essential to treat serious
illness. CDC’s National Antimicrobial Resistance Monitoring System (NARMS) re-
ports annual percentages of antimicrobial resistance among NTS. Incidence estimates
of resistant infections have not been reported, in part because data on certain NTS se-
rotypes and resistance are sparse or missing for some states. Using a Bayesian hierar-
chical model (BHM), a commonly used method to address sparse and missing data, we
estimate the incidence of ceftriaxone-resistant NTS infections.
Methods. From 2004 through 2011, 50 states reported NTS isolates received from

clinical laboratories to the Laboratory-based Enteric Disease Surveillace (LEDS) and
forwarded every 20thisolate to NARMS for antimicrobial susceptibility testing. We de-
fined ceftriaxone resistance as minimum inhibitory concentration ≥4 µg/mL. We used
NARMS (number and percent of resistant isolates, total tested), LEDS (number of cul-
ture-confirmed infections), and U.S. Census (population) data, aggregated by state and
year and grouped into two periods, 2004–2007 and 2008–2011. The BHM incorporat-
ed spatially correlated random effects of neighboring states and temporal correlations
between periods.
Results. Of 17,498 isolates tested in NARMS, 3.3 % were ceftriaxone-resistant dur-

ing 2004–2007 and 2.9 % during 2008–2011. Serotypes Typhimurium, Newport, and
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Heidelberg accounted for 76% of ceftriaxone-resistant isolates. Estimated incidences of
resistant infection per 100,000 person-years for 2004–2007 and 2008–2011, with 95%
credible intervals (CIs), are: overall NTS 0.41 (0.36–0.46), 0.43 (0.38–0.48); Typhimu-
rium 0.10 (0.08–0.13), 0.11 (0.09–0.14); Newport 0.13 (0.11–0.15), 0.13 (0.11–0.16);
Heidelberg 0.05 (0.03–0.06), 0.06 (0.05–0.08).
Conclusion. Using one BHM, we estimated the annual incidence of culture-con-

firmed NTS infection with resistance to ceftriaxone at 0.41 to 0.43 per 100,000. Esti-
mates for each of the three major serotypes ranged from 0.05 to 0.13 per 100,000 across
the study period. This approach has promise for improving incidence estimation in the
presence of sparse and missing data, providing information needed to target control
measures.
Disclosures. All authors: No reported disclosures.

829. Highly Drug-Resistant Non-Typhoidal Salmonella in the United
States, 1996–2012
Jared Reynolds, MPH; Barbara E. Mahon, MD, MPH; Jean Whichard, DVM, PhD;
Beth Karp, DVM, MPH, DACVPM; Centers for Disease Control and Prevention,
Atlanta, GA

Session: 108. Clinical - Enteric Infections
Friday, October 10, 2014: 12:30 PM

Background. Non-typhoidal Salmonella(NTS) causes an estimated 1.2 million
illnesses, 23,000 hospitalizations, and 450 deaths in the United States each
year. While not indicated for most infections, antimicrobial treatment is critical
for severe salmonellosis. We describe the epidemiology of the most highly drug-re-
sistant NTS detected by the National Antimicrobial Resistance Monitoring System
(NARMS).
Methods. Participating health departments submitted every 10th (1996–2002)

or 20th(2003–2012) NTS isolate from humans to the NARMS program at CDC,
as well as patient demographic and laboratory information. We tested for suscept-
ibility to 14 antimicrobial agents in 8 classes. We defined isolates as ‘highly drug-
resistant’ (HDR) if they were non-susceptible to ≥7 antimicrobial classes or ≥3 of 4
clinically important agents: ceftriaxone, ciprofloxacin, ampicillin, trimethoprim-
sulfamethoxazole. We calculated odds ratios (OR) and 95% exact confidence inter-
vals (CI) for categorical variables comparing HDR infections to those susceptible to
all agents.
Results. During 1996–2012, 2.2% (689/31,931) of NTS isolates were HDR (627

were non-susceptible to ≥7 antimicrobial classes, and 202 were non-susceptible to
≥3 clinically important agents; 140 met both HDR criteria). The HDR proportion in-
creased from 0% in 1996 to 2.2% in 2012, peaking at 3.6% in 2003. HDR isolates in-
cluded 43 serotypes, most commonly Newport (54.4%), Typhimurium (23.8%), Agona
(3.6%) and Dublin (3.3%). Among pansusceptible isolates (n = 25,083), the most com-
mon serotypes were Enteritidis (20.5%), Typhimurium (14.0%), Newport (10.6%), and
Javiana (5.7%). HDR infections were associated with patient age ≥18 years (OR = 1.4,
95% CI = 1.2–1.7) and residence in a US region other than the South (OR = 4.1, 95%
CI = 3.2–5.3).
Conclusion. Infections with HDR Salmonella emerged and persisted during 1996–

2012. These infections were most common in adult patients and least common in the
South. Four serotypes, all of which commonly display resistance in food animals, ac-
counted for 85% of the infections. As treatment options for these infections are limited,
prudent use of clinically important antimicrobial agents in both humans and animals
is crucial to preserve their effectiveness.
Disclosures. All authors: No reported disclosures.

830. Reduction in Acute Gastrointestinal Infection among Military
Trainees: Secondary Effects of a Hygiene-based Cluster-Randomized Trial
for SSTI Prevention
Michael D’onofrio, MD, MPH1; Carey Schlett, MPH2,3; Eugene Millar, PhD3;
Tianyuan Cui, MA3; Jeffrey Lanier, MD4; Natasha Law, MA3; David R. Tribble, MD,
DrPH2; Michael Ellis, MD5; 1Preventive Medicine, Walter Reed Army Institute of
Research, Silver Spring, MD; 2Infectious Diseases Clinical Research Program, Uniform
Services University, Bethesda, MD; 3Infectious Disease Clinical Research Program,
Uniformed Services University, Rockville, MD; 4Family Medicine, Martin Army
Community Hospital, Fort Benning, GA; 5Department of Medicine, Uniformed
Services University, Bethesda, MD

Session: 108. Clinical - Enteric Infections
Friday, October 10, 2014: 12:30 PM

Background. Acute gastrointestinal infections (AGI) commonly occur in military
populations and negatively impact both training and field operations. Handwashing
has been shown to reduce AGI rates; however, the impact of chlorhexidine has not
been assessed. We evaluated the effect of hygiene-based intervention strategies,
which included weekly use of chlorhexidine body wash, on the incidence of AGI in
military trainees.
Methods. This was a secondary objective of a field-based, cluster-randomized trial

to evaluate the effect of hygiene-based intervention strategies on skin and soft-tissue
infections (SSTI). Participants were Infantry trainees at Fort Benning, GA from May
2010-January 2012. There were three study groups with incrementally increased edu-
cation and hygiene-based interventions: Standard (S), Enhanced Standard (ES), and
Chlorhexidine (CHG). We compared the incidence of first-episode AGI between
study groups.

Results. The study population consisted of 30,196 trainees (9,321 S, 10,858 ES,
10,026 CHG). During the study period, 780 cases of AGI were identified. The S
group had an incidence density of 2.30 cases per 1,000 person-weeks (PW), while
the ES group and CHG group had incidence densities of 1.62 and 1.91 cases per
1,000 PW, respectively. When compared to the S group, both the ES and CHG groups
had significantly decreased relative risk (RR) of AGI (RR = 0.70, 95% CI = 0.59-0.84;
and RR = 0.83, 95% CI = 0.70-0.98, respectively). There was no difference in rates be-
tween ES and CHG groups.
Conclusion. Additional hygiene education was associated with a decrease in the

incidence of AGI. Hygiene-based strategies that include additional education are useful
in preventing AGI in military trainees and may benefit other settings at risk for AGI.
Disclosures. All authors: No reported disclosures.

831. Clinical Characteristics and Outcomes in Patients with Hospital-
Acquired, Healthcare-Associated and Community-Acquired Spontaneous
Bacterial Peritonitis
Mollie Biewald, MD1; Aparna Goel, MD1; Gene Im, MD1; Gopi Patel, MD2;
Thomas Schiano, MD1; Shirish Huprikar, MD2; 1Medicine, Mount Sinai Hospital,
New York, NY; 2Division of Infectious Diseases, Mount Sinai Hospital, New York, NY

Session: 108. Clinical - Enteric Infections
Friday, October 10, 2014: 12:30 PM

Background. Spontaneous bacterial peritonitis (SBP) is associated with poor clin-
ical outcomes. Empiric treatment of SBP with a third-generation cephalosporin (3rd-
ceph) is standard of care. Studies show increasing rates of 3rd-ceph resistance, but lim-
ited data is available from the United States.
Methods. Cirrhotic patients diagnosed with SBP at The Mount Sinai Hospital

were retrospectively identified by ICD-9 code. Clinical and demographic data were col-
lected. Health care-associated SBP (HCA-SBP) was defined as hospitalization in the
prior 90 days; hospital-acquired SBP (HA-SBP) was defined as diagnosis after 72
hours of hospitalization. Among those who underwent repeat paracentesis, initial
treatment failure was defined as <25% decrease in ascitic fluid neutrophil count on
treatment day 2 or 3. Risk factors for 30-day mortality were analyzed.
Results. Between January 1, 2010 and July 31, 2013, 186 patients with SBP were

identified. Mean age was 59; 70% of patients were male. Average MELD score at time of
SBP diagnosis was 26. Cirrhosis was due to hepatitis C in 53% of patients and alcohol
in 33%. HCA-SBP was observed in 40%; HA-SBP in 30%; and community-acquired
SBP (CA-SBP) in 30% of the patients.

HA-SBP HCA-SBP CA-SBP

Any culture + 17/55 (31%) 20/74 (27%) 20/57(35%)
Ascitic fluid

culture + only
8/55 (15%) 12/20 (60%) 6/20 (30%)

Blood
culture + only

6/55 (11%) 7/20 (35%) 9/20 (45%)

Both cultures + 3/55(5%) 1/20 (5%) 5/20 (25%)
Gram-positive

bacteria
10/17 (59%) 13/20 (65%) 10/20 (50%)

Most frequent
bacteria

E. coli(4, 2 ESBL)
Klebsiella(3, 1 ESBL)
VRE (3)

E. coli(3, 2 ESBL)
Enterococcus(2,1 VRE)
MRSA (2)

E. coli(7, 2 ESBL)
Klebsiella(3)
S. pneumoniae (2)

Initial tx with 3rd-
ceph

29/55 (53%) 56/74 (76%) 40/57 (70%)

3rd-ceph
resistance

7/20 (35%) 6/21 (29%) 3/24 (13%)

Initial treatment
failure

4/41 (15%) 22/43 (51%) 15/38 (39%)

30-day mortality 32/55 (58%) 16/74 (22%) 6/57 (11%)

Increased 30-day mortality was significantly associated with HA-SBP (OR 4.99, 95%
CI 2.46-10.13) and recent (<30 days prior to SBP diagnosis) antibiotic exposure (OR
2.35, CI 1.21-4.57). Decreased 30-day mortality was significantly associated with repeat
paracentesis at day 2-3 (OR 0.33, CI 0.16-0.70).
Conclusion. HA-SBP and recent antibiotic exposure were significantly associated

with early mortality. 3rd-ceph resistance was more common in HA-SBP and HCA-SBP.
Disclosures. All authors: No reported disclosures.

832. Predictive Factors of Spontaneous Bacterial Peritonitis Caused by
Gram-positive Bacteria in Cirrhotic Patients
Jung Ho Kim, MD1; Yong Duk Jeon, MD1; Hae Won Ahn, MD1; Heun Choi, MD1;
Min Hyung Kim, MD1,2; Je Eun Song, MD1,2; Jin Young Ahn, MD1,2; Sun Bean Kim,
MD1,2; Su Jin Jeong, MD1,2; Nam Su Ku, MD1,2; Sang Hoon Han, MD1,2;
Jun Yong Choi12; Young Goo Song12; June Myung Kim, MD1,2; 1Department of
Internal Medicine, Yonsei University College of Medicine, Seoul, South Korea;
2Department of Internal Medicine and AIDS Research Institute, Yonsei University
College of Medicine, Seoul, South Korea

Session: 108. Clinical - Enteric Infections
Friday, October 10, 2014: 12:30 PM

Background. Spontaneous bacterial peritonitis (SBP) in cirrhotic patients is known
to be mostly caused by Gram-negative bacteria. Although SBP due to Gram-positive bac-
teria is increasing, less is known about the predictive factors of the infection.
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Methods. We performed a retrospective, observational cohort study consisting of
patients, aged 18 years or older, with SBP due to Gram-positive and Gram-negative
bacteria from January 2006 to December 2013 at Severance hospital, Seoul, Korea.
Only the first episode for each patient was included in the analysis.
Results. We identified 77 patients with SBP. 27 (35%) patients had Gram-positive

infection and 50 (65%) patients had Gram-negative infection. Univariate analysis re-
vealed that low SOFA score (P = 0.001), having catheters or prosthetic devices (OR, 12;
95% CI, 2.36∼ 60.95; P = 0.001) and previous use of antibiotics within 30 days (OR,
3.07; 95% CI, 1.15∼ 8.2; P = 0.023) were associated with Gram-positive infection. Mul-
tivariate analysis showed that having catheters or prosthetic devices was a remarkable
predictor of Gram-positive bacterial infection (OR, 5.72; 95% CI, 1.01 ∼ 32.33;
P = 0.048). And, previous use of antibiotics within 30 days was also a remained inde-
pendent predictive factor of Gram-positive infection (OR, 4.04; 95% CI, 1.16∼ 14.13;
P = 0.029). Gram-negative infection had higher SOFA score than Gram-positive (6.68
vs 4.93; P = 0.001), but there was no statistically significant difference in 28-day mor-
tality between two groups (48% vs 37%; P = 0.407).
Conclusion. In the current study, indwelling catheters or prosthetic devices, prior

antimicrobial therapy within 30 days and a lower SOFA score were significantly asso-
ciated with SBP caused by Gram-positive bacteria in patients with cirrhosis.
Disclosures. All authors: No reported disclosures.

833. Lactobacillus GG (LGG) Does Not Eliminate Colonization by
Vancomycin Resistant Enterococcus (VRE) in Adults with Comorbidities
Shira Doron, MD, MS1; Patricia Hibberd, MD, PhD2; Barry Goldin, PhD3;
Cheleste Thorpe, MD1; Laura Mcdermott, BS1; David Snydman, MD, FIDSA1;
1Division of Geographic Medicine and Infectious Diseases, Tufts Medical Center,
Boston, MA; 2Massachusetts General Hospital, Boston, MA; 3Tufts University School
of Medicine, Boston, MA

Session: 108. Clinical - Enteric Infections
Friday, October 10, 2014: 12:30 PM

Background. VRE is an endemic hospital-acquired organism in the US. There are
no proven methods or means of decreasing or eliminating carriage of VRE which is a
risk factor for invasive disease. Two small clinical studies showed reduction or elimi-
nation of VRE colonization using the probiotic LGG but neither study cultured stool
for the presence of LGG, raising questions about whether effects on VRE colonization
were due to LGG or other factors.
Methods. To determine whether LGG can eliminate colonization by VRE, we un-

dertook a randomized, double blind, placebo controlled trial in which subjects with
VRE received 2 weeks of LGG or placebo. Stool samples were collected and cultured
for the presence of VRE and LGG at baseline and days 7, 14, 21, 28 and 56. Presence of
LGG was also assessed by PCR on day 14 samples from a subset of 7 subjects. Subjects
were monitored closely for adverse events.
Results. Of 694 patients screened, 11 were randomized. Five subjects received LGG

and 6 received placebo. VRE was not eliminated during or after treatment in any sub-
ject. No significant decreases in VRE colony counts occurred in the subjects receiving
LGG (table). LGG was recovered from stool in 2/5 subjects who received LGG. These 2
subjects were among 3/5 who received LGG and were also treated with antibiotics.
LGG was detected by PCR in 4/4 samples from subjects who received LGG and 0/3
subjects in the placebo group. Adverse events were similar in the 2 groups.

Median Stool VRE Counts by Study Day

Placebo
group n=6
Median

Log(CFU/g)
VRE

Placebo
group
range

LGG
group n=5
Median

Log(CFU/g)
VRE

LGG
group
range

Day low High Day low high

Day 0 6.97 4.48 7.72 Day 0 7.18 4.36 9.53
Day 7a 7.49 5.72 8.46 Day 7b 8.11 1.04 8.65
Day 14 6.26 4.51 9.54 Day 14 7.86 2.79 8.56
Day 21 6.90 4.60 7.43 Day 21b 7.28 2.54 8.45
Day 28 6.59 4.18 7.38 Day 28 8.28 6.08 8.83
Day 56b 5.26 3.81 7.52 Day 56b 6.74 <1c 7.20

a one positive swab included, no CFU available
b one sample not received
c lowest level of detection based on 1ml plated

Conclusion. Although the probiotic LGG is safe in patients with comorbid condi-
tions, we were unable to demonstrate that it resulted in elimination of VRE in an RCT,
likely because of continued administration of antibiotics in this patient population.
Disclosures. All authors: No reported disclosures.

834. Spontaneous Spinal Epidural Abscess: Clinical Comparison of
Staphylococcus aureus and non-Staphylococcus aureus Infections
Kunal Desai, MD1; Leah Carter, Medical Student2; Ronald Markert, PhD2;
Katelyn Booher, DO1; Steven A. Burdette, MD, FIDSA1; 1Infectious Disease, Wright
State University, Dayton, OH; 2Wright State University, Dayton, OH

Session: 109. CNS Infections
Friday, October 10, 2014: 12:30 PM

Background. The incidence of spinal epidural abscess (SEA) has recently in-
creased. Staphylococcus aureus is the most common cause of SEA though
literature is lacking comparing the clinical characteristics of SEA caused by different
pathogens. Our objective was to analyze the predisposing factors, clinical features, di-
agnosis and management of patients with spontaneous SEA and to compare the char-
acteristics of Staphylococcus aureus with non-Staphylococcus aureus associated
infections.
Methods. A retrospective review of 88 adult patients diagnosed with spontane-

ous SEA based on radiographs and/or intraoperative findings from a single tertiary
medical center, during January 2009 through December 2012. Exclusion criteria in-
cluded those with post spinal surgery infections, Pott’s disease and isolated discitis/
osteomyelitis.
Results. See the table.

Staphylococcus
aureus
(N=54)

Non-
Staphylococcus

aureus
(N=34) p value*

Age at infection-years
(mean±SD)

56±14 55±18 0.70

Preexisting
degenerative disease
of spine

57% 53% 0.68

Diabetes mellitus 33% 36% 0.85
Intravenous drug use 24% 30% 0.58
Fever 39% 21% 0.07
SIRS (Systemic
inflammatory
response syndrome)

54% 35% 0.09

Vertebral osteomyelitis
on diagnostic imaging

57% 85% 0.006

Discitis on diagnostic
imaging

52% 82% 0.004

Positive blood culture 84% 45% < 0.001
Positive needle
aspiration culture

75% 38% 0.07

Positive intraoperative
culture

80% 58% 0.05

Medical and surgical
management

91% 71% 0.014

Time to surgery from
established
diagnosis-days
(mean±SD)

12±31 11±20 0.87

*independent samples t-test for continuous variables; chi square test or
Fisher’s Exact Test for categorical variables

Conclusion. SEA caused by S.aureus is more likely to present with SIRS and
associated bacteremia. The intraoperative and needle aspiration cultures were of
higher yield in S.aureus infections. Vertebral discitis and osteomyelitis on imag-
ing appears to be relatively delayed in S.aureus infection. This may be explained
by the virulent nature of S. aureus that may lead to a rapid epidural involvement
prior to the onset of imaging abnormalities consistent with discitis or osteomy-
elitis. Furthermore, a subgroup analysis revealed no differences between the in-
fections caused by methicillin-resistant S.aureus and methicillin-sensitive S.
aureus.
Disclosures. All authors: No reported disclosures.

835. Comparison of the Clinical Characteristics and Outcomes of Klebsiella
pneumoniae Meningitis and Streptococcus pneumoniae Meningitis
Jiwon Jung, MD1; Shinae Yu, MD1; Sun In Hong, MD1; Ju Young Lee, MD1; Ki-
Ho Park, MD2; Seong Yeon Park, MD3; Eun Hee Song, MD4; Eun Jung Lee, MD5;
Seong-Ho Choi, MD6; Eun Ju Choo7; Yee Gyung Kwak, MD8; Sung-Han Kim, MD1;
Sang-Oh Lee, MD1; Yang Soo Kim, MD1; Jun Hee Woo, MD1; Sang-Ho Choi, MD1;
1Department of Infectious Diseases, Asan Medical Center, University of Ulsan College
of Medicine, Seoul, South Korea; 2Division of Infectious Diseases, Department of
Internal Medicine, Kyung Hee University Hospital, Seoul, South Korea; 3Department
of Internal Medicine, Dongguk University Ilsan Hospital, Goyang, South Korea;
4Department of Infectious Diseases, Gangneung Asan Hospital, University of Ulsan
College of Medicine, Gangneung, South Korea; 5Infectious Diseases, Soonchunhyang
University Hospital, Seoul, South Korea; 6Chung-Ang University Hospital, Seoul,
South Korea; 7Division of Infectious Diseases, Soonchunhyang University Hospital,
Bucheon, South Korea; 8Inje University, Goyang, South Korea
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Background. Klebsiella pneumoniae is an uncommon cause of community-ac-
quired bacterial meningitis. The clinical and laboratory characteristics of communi-
ty-acquired K. pneumoniae meningitis (CA-KPM) remain to be elucidated. In this
study, we compared the clinical and laboratory features, and outcomes, of CA-KPM
with those of community-acquired Streptococcus pneumoniae meningitis (CA-SPM).
Methods. This multi-center, retrospective cohort study was performed at 8 general

hospitals in the Republic of Korea. Using a clinical microbiology computerized data-
base, all patients whose cerebrospinal fluid (CSF) cultures yielded K. pneumoniae or S.
pneumoniae between January 1997 and March 2013 were identified. Adult patients
with clinical meningitis were identified by detailed review of medical records.
Results. A total of 83 patients, 27 with CA-KPM and 56 with CA-SPM, were includ-

ed. The proportion of males (KPM, 55.6% vs SPM, 55.4%, P = 0.99) and median age
(KPM, 59 year vs 59 year, P = 0.23) were not significantly different between the groups.
Diabetes mellitus (KPM, 48.1% vs SPM, 21.4%; P = 0.01) and liver cirrhosis (KPM,
22.2% vs SPM, 5.4%; P = 0.05) were more common in the CA-KPM group. Although
the profiles of CSF analyses did not differ significantly between the groups, comatose
mentality was more frequent in the CA-KPM group (KPM, 40.7% vs SPM, 12.5%;
P = 0.01). Septic shock (KPM, 44.4% vs SPM, 89%; P < 0.001) and concomitant extrame-
ningeal infection were also more common in the CA-KPM group (KPM, 37% vs SPM,
7.1%; P = 0.001). Vancomycin plus cefotaxime/ceftriaxone was the most frequently used
initial empirical therapy (KPM, 74.1% vs SPM, 85.7%; P = 0.23) in both groups. How-
ever, 28-day mortality (KPM, 44.4% vs SPM, 10.7%; P < 0.001) and in-hospital mortality
(KPM, 51.9% vs SPM, 14.3%; P < 0.001) were higher in the CA-KPM group.
Conclusion. Diabetes mellitus and liver cirrhosis are more common in K. pneumo-

niae meningitis than S. pneumoniae meningitis, and the former is more likely to pre-
sent severe manifestations and poor outcomes.
Disclosures. All authors: No reported disclosures.

836. Central Nervous System Infections Caused by Acinetobacter
baumannii.
Ramona Kyrillos, MD1; L. Silvia Munoz-Price, MD, PhD2; Timothy Cleary, PhD,
JMH3; Nicholas Namias, MD4; 1Infectious Diseases, Lebanese Hospital, University
Medical Center, Beirut, Lebanon; 2Infectious Diseases, University of Miami/Jackson
Memorial Hospital, Coral Gables, FL; 3Miami, FL; 4Department of Surgery, University
of Miami/Jackson Memorial Hospital, Miami, FL
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Background. Central Nervous System(CNS) infections caused by Acinetoacter
baumannii, particulary carbapenem resistant strains, are emerging as a complication
of neurosurgical procedures. Clinical outcomes of these infections have not been large-
ly explored. In our study, we aimed to compare patients with A. baumannii CNS in-
fections to patients with other Gram-negative CNS infections. We used clinical cure
and crude mortality as outcomes.
Methods. We conducted a retrospective cohort study at Jackson Memorial Hospi-

tal, Miami, from January 2004 to December 2011. The cohort group consisted of cases
with A. baumannii CNS infections; whereas the comparison group consisted of pa-
tients with CNS infections due to other Gram-negative bacilli. SAS software was
used to perform statistical analysis.
Results. The A. baumannii group consisted of 26 patients, and the Gram-negative

group included 39 patients. The A. baumannii patients were more likely to be in the
Intensive Care Unit (ICU)(p = 0.005), intubated (p = 0.005) and have carbapenem re-
sistance(p = 0.001) than the comparison group. Groups were otherwise similar in
terms of age, renal function, nosocomial acquisition of infection, prior neurosurgical
procedures, appropriate antibiotic initiation within 24 hours of cerebrospinal fluid col-
lection, and mean number of days to appropriate therapy. Crude mortality for the A.
baumannii group and the comparison group was 38% and 25 % respectively, with rel-
ative risk(RR) of 1.5(95% CI, 0.73 –3.09). Clinical resolution was 77 % in the A. bau-
mannii group, and 84% in the comparison group, with RR 1.5 (95% CI: 0.1-22.9). In
univariate analysis, carbapenem resistance was associated with increased crude mortal-
ity (p = 0.037). However, when controlling for the group, carbapenem resistance was
associated with increased mortality in the Gram-negative group only but not in the A.
baumannii group (p =0.013 vs p = 1.000 respectively).
Conclusion. The A.baumannii patients were more likely to be intubated, in the

ICU, and have carbapenem resistance. However, this did not result in difference in out-
comes between the two groups. Carbapenem resistance was associated with increased
mortality only in the Gram-negative bacilli group. This could possibly be related to
difference in the organisms’ degree of virulence, with A. baumannii being generally
a low grade pathogen.
Disclosures. All authors: No reported disclosures.

837. Early Goal Directed Therapy for Acute Bacterial Meningitis in
Malawian Adults
Emma Wall, MBChB, MRCP, DTM&H, MRes1,2; Khumbo Kasambala1;
Veronica Mlozowa1; Malango Msukwa MA1; Mavuto Mukaka, PhD1; Theresa Allain,
FRCP PhD3; Mulinda Nyirenda, MMed4; Brian Faragher, PhD2; Robert Heyderman,
PhD1; David Lalloo, MB, BS, MD2; 1Malawi-Liverpool-Wellcome Trust Clinical
Research Programme, Blantyre, Malawi; 2Liverpool School of Tropical Medicine,
Liverpool, United Kingdom; 3Department of Medicine, College of Medicine, University
of Malawi, Blantyre, Malawi; 4Adult Emergency and Trauma Centre, Queen Elizabeth
Central Hospital, Ministry of Health, Government of Malawi, Blantyre, Malawi

Session: 109. CNS Infections
Friday, October 10, 2014: 12:30 PM

Background. Acute bacterial meningitis (ABM) in sub-Saharan African adults oc-
curs in young, HIV co-infected people, is predominately caused by S. pneumoniae, and
mortality exceeds 50%. We tested if nurse-led Early Goal Directed Therapy (EGDT)
was feasible for ABM in a resource-limited hospital in Malawi.
Methods. We prospectively recruited patients with suspected ABM in the emer-

gency department of a Malawian referral hospital in a before/after design. EGDT
was adapted from surviving sepsis guidelines, targets were set using outcome predic-
tors from historical meningitis data. Routine care for suspected ABMwas monitored in
year one (Phase 1), study nurses delivered EGDT in year two (Phase 2). Protocolised
care included rapid antibiotics, airway support, oxygenation, seizure control and fluid
resuscitation for shock. Primary endpoints were proportions of clinical targets
achieved, the secondary endpoint was outcome measured as death or disability (mod-
ified Rankin Score of => 2) at 40 days. ISRCTN96218197.
Results. 273 adults with suspected ABM were monitored in Phase 1 (P1), 71 with

ABM were followed to day 40. 290 patients received EGDT in Phase 2 (P2), 61
had confirmed ABM. 61% were male, median age was 33 years, 75% were HIV
co-infected.
In the feasibility comparison of EGDT, significantly more clinical targets were met

in cases of proven ABM in P2 compared to P1. Of patients requiring one target, 81%
achieved that target in P1, compared to 112% in P2. 36% achieved two targets in P1
compared to 110% in P2, 0% achieved three targets in P1 compared to 91% in P2, and
0% achieved four targets in P1 compared to 12.5% in P2. The overall composite mean
target difference between P1 and P2 was highly significant p < 0.001
EGDT substantially reduced time to antibiotics (1hr 55mins in P1 vs 1hr 13mins in P2

p < 0.001), IV fluids and blood were more frequently given to shocked patients; airway
placement in coma was more likely. No significant difference was seen in outcome at 40
days; death or disability occurred in 29/57 (51%) in P1 and 38/60 (63%) in P2 p = 0.19.
Conclusion. Nurse led EGDT was feasible for adults with ABM in Malawi and led

to important improvements in clinical care delivery. Mortality remains high and test-
ing EGDT for ABM in a large randomised trial is now required.
Disclosures. All authors: No reported disclosures.

838. Patient Outcomes and Surgical Complications in Coccidioidal
Meningitis: An Institutional Review
Ana Moran, MD1; Wyatt Ramey2; Brian Beck MD3; Yashar Kalani, MD, PhD4;
Andrew Montoure2; Kris Smith5; Nicholas Theodore, MD4; Peter Nakaji, MD4;
Omar Gonzalez, MD7; 1Infectious Diseases, Barrow Neurological Institute, Phoenix, AZ;
2Barrow Neurological Institute, Phoneix, AZ; 3Neurology, Barrow Neurological Institute,
Phoenix, AZ; 4Neurosurgery, Barrow Neurological Institute, St. Joseph Hospital,
Phoenix, AZ; 5Neurosurgery, Barrow Neurological Institute, Phoenix, AZ; 7Arizona
Pulmonary Specialists, Phoenix, AZ
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Background. Coccidioides immitis infection is endemic to the southwestern U.S.
Chronic coccidioidal meningitis (CM) is frequently associated with multiple compli-
cations including hydrocephalus (HCP). We describe the treatment and outcomes of
surgical complications of CM.
Methods. Data from CM patients surgically treated in a single institution between

2005 and 2013 was retrospectively collected. Charts were reviewed to obtain clinical
presentation, treatment, and outcomes.
Results. We identified 146 patients with CM. Eighty-seven patients underwent a

total of 177 neurosurgical procedures. The mean age was 44.3 years, male gender
72.4%. Patients of Asian and African descent were overrepresented in the cohort
when compared to regional demographics. Comorbidities were present in 47.1%,
and prior history of pulmonary coccidioides infection in 43.7%. Presenting symptoms
included: headaches, encephalopathy, fever, ataxia, visual disturbances, nausea, and
vomiting. All patients received anti-fungal therapy, most frequently with an azole.
Twelve percent received concomitant intrathecal Amphotericin B. HCP was present
in 57.8%. The most common surgical procedure was insertion of a ventriculoperitoneal
(VP) shunt in 84% (n = 73). Other procedures included placement of Ommaya reser-
voirs and external ventricular devices. The overall shunt failure rate was 50%; the av-
erage number of shunt revisions was 2.5 (range 1-8); eighty one percent were due to
mechanical obstruction in the draining system. Other complications included CNS de-
vice infection, stroke, and seizures. CM was associated with high morbidity, requiring
prolonged inpatient care in 25% of patients.
Conclusion. The majority of patients with CM developed complications requiring

surgical intervention, most of which involved at least two surgeries. Furthermore, a sig-
nificant proportion required complex care. We recommend a multidisciplinary ap-
proach, with early neurosurgical evaluation for the optimal management of CM.
Disclosures. All authors: No reported disclosures.

839. Cerebrospinal fluid analysis of meningitis due to scrub typhus
Paul Kundavaram, MD1; Shubhanker Mitra, MD1; Shalom Patole, MD1;
Karthik Gunasekaran, Post Graduate Registrar1; George Varghese, MD, DNB,
DTMH2; 1Medicine, Christian Medical College, Vellore, India; 2Christian Medical
College, Vellore, India

Session: 109. CNS Infections
Friday, October 10, 2014: 12:30 PM

Background. Scrub typhus (ST) is a re-emerging zoonotic infectious disease in
India and central nervous system (CNS) involvement is seen in up to 41% of patients.
CNS manifestations of ST include aseptic meningitis, encephalitis, seizures,
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opsomyoclonus etc. However literature on cerebrospinal fluid analysis (CSF) in men-
ingitis due to ST is scant.
Methods. All patients admitted to a tertiary hospital in South India with ST and

had clinical features of meningitis were included in this retrospective observational
study from 2007-2012. ST was confirmed by the presence of a pathognomonic eschar
and/or ST IgM Enzyme Linked Immunosorbent Assay (InBios International, Seattle,
WA) positivity. Other common CNS infections were ruled out by appropriate tests.
This study documents the details of CSF analysis among patients with meningitis
due to ST.
Results. The study cohort contained 190 patients with meningitis due to ST. The

mean age of the patients was 41 ± 4 years, and there was a slight male predominance
(56.8%). The mean duration of fever prior to presentation was 9.4 ± 3 days. Common
presenting complaints were headache (64.2%), nausea/vomiting (60%), altered senso-
rium (53.7%), and seizures (22.1%). An eschar was seen in 27.3% (52/190) of patients.
The mean CSF WBC count was 80 cells/cu mm (range: 5-740 cells/cu mm). There was
clear lymphocyte predominance (mean-87.6%). The mean CSF protein level was 105
mg% (range: 13-640 mg %). The mean CSF sugar level was 63.9 mg% (range: 25-350
mg %) and the CSF sugar level was less than 45 mg% in 18.2% of cases. Hepatic in-
volvement was seen in 59.6% of patients, pulmonary involvement in 19.7%, renal dys-
function in 18.6% and cardiovascular involvement in 15% of the patients. The
mortality rate was 6.3% (12/190). Univariate analysis showed the presence of an eschar
(15.4% vs 2.2%; p = 0.002; OR: 8.1) and altered sensorium (9.8% vs 1.1%; p = 0.012;
OR: 9.2) to be significant predictors of mortality.
Conclusion. In endemic areas Scrub typhus should be considered one of the dif-

ferentials of aseptic meningitis. CSF analysis in ST may show very high WBC count
with lymphocyte predominance, elevated protein level or low sugar level and should
be differentiated from other CNS infections.
Disclosures. All authors: No reported disclosures.

840. Neurologic Manifestations of Rocky Mountain Spotted Fever in
Children and Adults
Kelsey Ivey, MD1; Sumit Pruthi, MD2; Karen Bloch, MD, MPH3; 1Internal Medicine,
Vanderbilt University Medical Center, Nashville, TN; 2Pediatric Neuroradiology,
Monroe Carell Jr. Children’s Hospital at Vanderbilt University, Nashville, TN;
3Internal Medicine and Health Policy, Vanderbilt University Medical Center,
Nashville, TN
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Friday, October 10, 2014: 12:30 PM

Background. Rocky Mountain Spotted Fever (RMSF) is the most common rick-
ettsial disease in the U.S., and central nervous system (CNS) involvement has been re-
ported. Despite this association, there are limited data on the spectrum of neurologic
disease attributable to RMSF.
Methods. All patients with a positive IgG or IgM Rickettsia rickettsii serology from

2007 to 2013 at a single center were identified, and chart review performed. Inclusion
criteria included fever and two of the following: headache, rash, thrombocytopenia, or
elevated transaminases; patients with an alternate diagnosis were excluded. Patients
meeting the case criteria for acute RMSF infection who had neurologic involvement
during their illness were included in this analysis.
Results. Eighty cases of acute RMSF were identified, with 20 (25%) having CNS

involvement. Clinical and neurologic findings are described in the table. Meningoen-
cephalitis characterized by altered mental status and CSF pleocytosis was common in
both adults and children, with seizures and need for ICU care showing a nonsignificant
trend in the pediatric group.

Children < age
18 (n = 10) Adults (n = 10) p-value

Age, years, median
(range)

7.3 (0.6-16.1) 56.1 (27.8-72.1)

Tick exposure in the
month prior to
illness

3 (30%) 6/9 (66.7%) 0.18

Max. temp (F), median 104.3 (102.9-105.7) 103.3 (102.1-105.2) NS
Rash 10 (100%) 6 (60%) 0.09
Palms/soles 5 (50%) 0 (0%) 0.03*
Petechial 8 (80%) 1 (10%) 0.005*

Headache 7 (70%) 8 (80%) NS
Confusion 8 (80%) 9 (90%) NS
Seizure 4 (40%) 0 (0%) 0.09
Meningismus 3 (30%) 1 (10%) NS
Hospitalized 10 (100%) 9 (90%) NS
Required ICU care 7 (70%) 3/9 (33.3%) 0.18
Head CT - Abnormal 0/9 (0%) 1/4 (25%) NS
Brain MRI - Abnormal 8/8 (100%) 2/3 (66.7%) NS
CSF WBC, median 163 (2-964) 3.5 (1-399) NS
CSF protein, median 112 (3-850) 136 (72-273) NS

Conclusion. We identified 20 patients (10 adult and 10 pediatric) with RMSF in-
volving the CNS. The majority of our population met criteria for meningoencephalitis
and had abnormal neuroimaging, with MRI being much more sensitive than CT in

identifying inflammation. Neurologic involvement in RMSF is a serious condition,
with 95% of the population requiring hospitalization, 53% in the ICU setting. Adult
patients were less likely to manifest petechial skin lesions, potentially delaying empiric
therapy for this important and treatable cause of meningoencephalitis.
Disclosures. All authors: No reported disclosures.

841. Estimation of Undiagnosed Neuroinfectious Deaths with the
Epidemiologic Pattern of Primary Amebic Meningoencephalitis Caused by
Naegleria fowleri
Almea Matanock, MD1; Jason Mehal, MPH2; Lindy Liu, MPH3; Dianna M. Blau,
DVM, PhD3; Jennifer Cope, MD, MPH1; 1Waterborne Disease Prevention Branch,
Centers for Disease Control and Prevention, Atlanta, GA; 2Centers for Disease Control
and Prevention, Atlanta, GA; 3Infectious Disease Pathology Laboratory, Centers for
Disease Control and Prevention, Atlanta, GA
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Background. Naegleria fowlericauses primary amebic meningoencephalitis
(PAM), an acute, nearly always fatal disease. Cases are rarely reported (0–8 per year
in the United States [US]), accounting for <0.5% of diagnosed encephalitis. The pre-
sentation can be confused with other infectious meningoencephalitides and clinical
and diagnostic expertise is limited, all of which complicate the diagnosis. These com-
plexities, combined with the fact that the true incidence is unknown, raise the concern
that there are potentially missed cases.
Methods. A list of International Classification of Diseases, Tenth Revision (ICD-

10) codes for undiagnosed possibly neuroinfectious deaths was developed using pre-
viously published data; ICD-10 codes from death certificates of known PAM cases; and
expert opinion. US multiple cause-of-death mortality data for 1999–2010 were used to
select deaths listing any of these codes anywhere on the death record. We then nar-
rowed this group of deaths by applying known risk factors for PAM (age 2–22
years, high incident states, July–September month of death, and male sex) to estimate
the number of deaths that fit the typical epidemiologic pattern for PAM.
Results. Undiagnosed neuroinfectious deaths accounted for 0.4% (1,688/410,389)

of all US deaths among 2–22 year olds during 1999–2010. Males comprised the ma-
jority of deaths (910 [54%]). Applying the common epidemiologic risk factors, 101
(6%) undiagnosed neuroinfectious deaths, an average of 9 per year, fit the typical pat-
tern of PAM. Using ICD-10 codes for PAM, we applied the same epidemiologic risk
factors to assess how many diagnosed cases would be captured. This grouping of fac-
tors captured 9 of 16 (56%) cases of PAM.
Conclusion. While undiagnosed PAM cases likely occur, we estimate that this is a

rare disease, with other epidemiologically similar pathogens accounting for some of the
cases. Because not all PAM cases fit the typical profile, our estimate of 9 deaths per year
likely does not capture all possible undiagnosed PAM deaths, evidenced by the fact that
the epidemiologic criteria only applied to 56% of known cases. Using established risk
criteria might be less effective because of the changing epidemiology of PAM, high-
lighted by recent cases in northern states and those with exposure to non-recreational
water sources.
Disclosures. All authors: No reported disclosures.

842. First Primary Amebic Meningoencephalitis Death Associated with
Exposure to Tap Water from a Treated Public Drinking Water System
Jennifer Cope, MD, MPH1; Raoult Ratard, MD, MPH2; Jonathan S. Yoder, MSW,
MPH3; Theresa Sokol, MPH2; Jake Causey2; Vincent Hill PhD3; Bonnie Mull, MPH3;
Kimberly Mukerjee, MD, MPH4; Harlan Stern, MD4; Meggie Doucet, MD4;
Gayatri Mirani, MD5; Russell Van Dyke, MD4; Michael Beach, PhD3; 1Waterborne
Disease Prevention Branch, Centers for Disease Control and Prevention, Atlanta, GA;
2Louisiana Office of Public Health, New Orleans, LA; 3Centers for Disease Control and
Prevention, Atlanta, GA; 4Tulane University Medical Center, New Orleans, LA;
5Tulane University Health Sciences Center, New Orleans, LA
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Background. Naegleria fowleri is a climate sensitive thermophilic ameba found in
freshwater which causes primary amebic meningoencephalitis (PAM) (0–8 infections
per year in the U.S.) when it enters the nose and migrates to the brain. While histor-
ically associated with recreational water use, other types of water exposures have re-
cently been associated with PAM including using tap water to perform nasal rinsing
for medical or religious purposes. In July 2013, a 4-year-old child died of PAM from a
Louisiana parish where a previous PAM case associated with neti pot use had also
lived.
Methods. To determine exposure, we reviewed medical records and conducted

family interviews. To further investigate drinking water as a possible exposure source,
we collected samples from in and around the family home and from various locations
around the parish’s water distribution system. We performed field water quality testing
and the samples were tested for the presence of N. fowleri using culture at 42°C and
real-time PCR.
Results. During the two weeks prior to becoming ill, the child had no contact with

surface water (lake, pond, river, ditch, or puddle) but had played on a slip-n-slide sup-
plied with public drinking water from two garden hoses connected to the home’s out-
door faucet. The household tap water chlorine levels were below the limit of detection
of the test (<0.02 mg/L) and the water temperature ranged from 29–46°C. Of the 12
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household samples, five (42%) from hot and cold water systems were positive for N.
fowleri by real-time PCR, culture, or both. Four (25%) of 16 water distribution system
samples had detectable N. fowleri. There was no detectable chlorine residual and the
water temperature was > 30°C at the four sampling locations where N. fowleri was
found to be present.
Conclusion. This investigation marks the first detection of N. fowleri in a U.S.

treated drinking water distribution system linked to a fatal infection. Favorable envi-
ronmental conditions (i.e., no detectable chlorine and water temperatures > 30°C) al-
lowed N. fowleri to thrive in the drinking water distribution system and in the home
plumbing. Clinicians in all regions of the United States should be aware of PAM and
recognize that not all patients have the traditional exposure to recreational
freshwater.
Disclosures. All authors: No reported disclosures.

843. Enhancing Pathogen Identification Using a Comprehensive PCR
System in Adult and Pediatric Patients with Meningitis and a Negative
Gram Stain
Susan Wootton, MD1; Elizabeth Aguilera, MD1; Lucrecia Salazar, MD2;
Andrew Hemmert, PhD3; Rodrigo Hasbun, MD, MPH4; 1Pediatrics, University of
Texas Health Science Center, Houston, TX; 2Division of Infectious Diseases,
University of Texas Medical School at Houston, Houston, TX; 3BioFire Diagnostics,
LLC, Salt Lake City, UT; 4University of Texas Health Science Center at Houston,
Houston, TX
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Background. Meningitis with a negative CSF Gram stain represents a diagnostic
and therapeutic challenge, as the majority of the causative organisms are unknown.
Novel and fast molecular techniques may increase the detection of the etiological
agents.
Methods. Patients admitted to 4 hospitals in Houston, TX between November

2008 - March 2014 with community-acquired meningitis (fever, headache, vomit-
ing, photophobia, stiff neck, focal neurological symptoms), CSF cell count > 5
cells/mm3 and a negative CSF Gram stain were eligible. Residual patient CSF un-
derwent additional testing by a research use only version of the FilmArray™
Meningitis/Encephalitis panel (FA ME, BioFire Diagnostics, LLC). The panel re-
quires 200 µL CSF and simultaneously tests for 6 bacteria (S. pneumoniae,
N. meningitidis, S. agalactiae, H. influenzae, L. monocytogenes, E. coli K1), 8 viruses
(Herpes simplex types 1, 2, 6, Cytomegalovirus, Epstein-Barr virus [EBV], Entero-
virus, Parechovirus, Varicella zoster virus [VZV]) and 2 fungi (Cryptococcus
neoformans and gattii).
Results. Of the 149 patients enrolled, 48 (32.2%) had residual CSF (38 adults, 10

children < age 18) available for FA ME testing. Pathogens were identified in 14 (29.2%)
of 48 samples by standard evaluation and 15 (31.2%) by FA ME. Among FA ME re-
sults, viral pathogens were most common [EBV (8), HSV2 (3), VZV (3), HSV1 (1),
enterovirus (1)], followed by bacterial [S. pneumoniae (2)] and fungal [C. neoformans
(1)]. Co-detections were present in 6 patients (12.5%); EBV was present in all (6) along
with VZV (2), HSV1 (1), HSV2 (1), C. neoformans (1), and S. pneumoniae (1). In 8
(16.6%) patients, FA ME identified pathogens not previously identified. Standard eval-
uations identified pathogens in 5 (15.2%) of 33 FA ME negative samples [West Nile
Virus (WNV) (4), Histoplasma capsulatum(1)].
Conclusion. Testing with the FA ME panel resulted in pathogen detections not

previously recognized and for which treatment is recommended. The FA ME panel
did not, however, detect some pathogens identified by standard techniques; assays
for WNV and Histoplasma are not contained on the panel. Rapid, comprehensive test-
ing for the most common pathogens causing meningitis will aid in the diagnosis and
treatment of patients with meningitis.
Disclosures. A. Hemmert, BioFire Diagnostics: Employee, Salary

844. The Clinical Significance of Cerebrospinal Fluid Neutrophilic
Pleocytosis in Viral Central Nervous System Infections
Siraya Jaijakul, MD1; Lucrecia Salazar, MD1; Rodrigo Hasbun, MD, MPH2; 1Infectious
Diseases, University of Texas Health Science Center at Houston, Houston, TX;
2University of Texas Health Science Center at Houston, Houston, TX
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Background. Viral meningitis and encephalitis is typically characterized by a ce-
rebrospinal fluid (CSF) lymphocytic pleocytosis. A CSF neutrophilic pleocytosis pre-
sentation has been described but its prognostic and clinical significance is unknown.
The objectives of our study were to compare the clinical and laboratory characteristics
of viral central nervous system (CNS) infections with CSF neutrophilic to lymphocytic
predominance and to evaluate factors associated with adverse clinical outcomes
(ACO).
Methods. We conducted a retrospective study of 182 patients with confirmed viral

CNS infections from Houston, TX and New Orleans, LA from 1999 to 2013. The pa-
tients were divided into CSF neutrophilic pleocytosis (neutrophils >50%) (n = 45) and
CSF lymphocytic pleocytosis (lymphocytes + monocytes >50%) (n = 137). We com-
pared the clinical characteristics, laboratory findings, imaging results and clinical out-
comes between two groups. An adverse clinical outcome was defined as a Glasgow
outcome scale 1-4.

Results. Of the 182 patients, 45 (25%) patients had CSF neutrophilic pleocytosis.
CSF neutrophilic predominance was more frequently seen in patients with enteroviral
infection (64% vrs 33%; p < 0.001) and less commonly in herpetic infections (20% vrs
46%; p = 0.003). The CSF neutrophilic pleocytosis group also presented more com-
monly in younger patients (p = 0.001) with more respiratory symptoms (P = 0.04)
and had higher CSF WBC (p = 0.004). An adverse clinical outcome was presented
in 29 patients (16%). Factors associated with ACO included arboviral infection, Cau-
casian race, Charlson comorbidity index ≥ 1, Age ≥ 60, fever, focal neurological deficit,
altered mental status, encephalitis, and abnormal MRI (p < 0.05).
Conclusion. CSF neutrophilic pleocytosis occurs in 25% of patients with con-

firmed viral CNS infections and is most likely seen in younger patients with enteroviral
infections and is associated with higher CSF pleocytosis but is not associated with
higher adverse clinical outcome.
Disclosures. All authors: No reported disclosures.

845. Prediction of Outcome from Adult Bacterial Meningitis in a High HIV
Seroprevelence, Resource-Poor Setting Using a New Severity Scoring Tool,
the Malawi Adult Meningitis Score (MAMS)
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Background. Bacterial meningitis in sub-Saharan African adults is associated with
mortality rates in excess of 50%, is predominately caused by S. pneumoniae, is strongly
HIV-associated and occurs primarily in young adults. To improve this poor outcome, a
severity prediction tool is required to inform both interventional trials and clinical
management, aiming to optimise inter-hospital referrals, duration of antibiotics and
hospital stay. However, a previously derived European severity score for bacterial men-
ingitis was poorly predictive when applied to Malawian data.
Methods. We utilised individual predictors of death derived from aMalawian clin-

ical trial dataset (n 400) to develop a severity prediction tool that can be applied in a
high HIV seroprevelence, resource-poor setting (Malawi Adult Meningitis Score,
MAMS). Five of fifteen variables tested (Cerebrospinal Fluid (CSF) culture, CSF
white cell count, Haemoglobin, Glasgow Coma Score (GCS) and pulse rate) were
shown to be strongly associated with poor outcome on multivariate analysis, and
were converted into a predictive tool using a nomogram. The nomogram was tested
against a separate clinical trial data-set for validation (n 193).
Results. Concordance (c statistic) of the nomogram in the validation dataset be-

tween predicted and actual outcome was 0.74 (95% CI 0.65 : 0.82), agreement
62.5%, Kappa 0.6, with an estimated sensitivity of 75% and specificity of 55%.
Conclusion. MAMS has equivalent power to predict outcome when applied in

Malawi as the European meningitis score (EMS) when applied in Europe (EMS c sta-
tistic 0.81 (95% CI 0.74 - 0.87). Comparison of the two scores may help us understand
both the pathophysiological differences and the difference in efficacy of adjunctive
therapies such as corticosteroids between these two populations. MAMS has the po-
tential to be a useful clinical and research tool.
Disclosures. All authors: No reported disclosures.

846. Outcome predictors of alpha herpes virus central nervous system
infection
Quanhathai Kaewpoowat, MD1; Lucrecia Salazar, MD1; Rodrigo Hasbun, MD, MPH2;
1Division of Infectious Diseases, University of Texas Medical School at Houston,
Houston, TX; 2University of Texas Health Science Center at Houston,
Houston, TX
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Background. Alpha herpes virus infection, herpes simplex virus (HSV) and vari-
cella zoster virus (VZV), is one of the well-known causes for aseptic meningitis and
viral encephalitis. The polymerase chain reaction (PCR) test in cerebrospinal fluid
(CSF) is the diagnostic method and widely available. Diseases spectrum ranges from
self-limited to permanent disability. The prognostic factors, besides encephalitis, were
not yet identified. The objectives of this study were to describe the spectrum of alpha
herpes virus central nervous system (CNS) infection and define the predictors associ-
ated with the adverse clinical outcome (ACO).
Methods. We reviewed 1180 episodes of CNS infection in our retrospective data-

base from Houston, TX and New Orleans, LA from 1999-2013. The cases with positive
HSV PCR or VZV PCR were enrolled into our study. Basic demographic data, present-
ing symptoms, signs, laboratory results and imaging results were reviewed. Glasgow
outcome scale 1-4 was used to identify adverse clinical outcome (ACO) group.
Results. Total of 66 cases (5.6% from total) were identified with positive HSV PCR

or VZV PCR in CSF. Of those, 45/66 (68.2%) were HSV meningitis, 13/66 (19.7%)
were HSV encephalitis, 7/66 (10.6%) were VZV meningitis, and 1/66 (1.5%) was
VZV meningitis. Only 4/66 (6.1%) had recurrent episode with the mean follow up
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of 1913 days and all were HSV meningitis. The outcome data was available in 57 cases;
22 (38.6%) had ACO. Charlson’s score > 1, the diagnosis of encephalitis and findings
associated with encephalitis (seizure, focal neurological deficit, abnormal imaging or
EEG) was a strong predictor for ACO (p < 0.001). Type of infection (VZV vs HSV),
gender, race, age (< 65 or > 65), HIV status (positive or negative), presenting symp-
toms (fever, headache, nausea, stiff neck, photo phobia, skin rash) and signs (Brudzin-
ski’s sign, Kernig’s sign), laboratory result (total white blood cells, CSF leukocyte, CSF
protein, CSF glucose) and treatment (received antiviral or not received antiviral) were
not statistically significant associated with outcome.
Conclusion. The diagnosis of encephalitis and a Charlson’s score > 1 are associat-

ed with ACO in the alpha herpes virus CNS infection.
Disclosures. All authors: No reported disclosures.

847. Clinical Prognostic factors to evaluate outcomes in Adult Patients with
acute encephalitis
Rodrigo Lopez, MD1; Lucrecia Salazar, MD2; Rodrigo Hasbun, MD, MPH3; 1Internal
Medicine, University of Texas at Houston, Houston, TX; 2Division of Infectious
Diseases, University of Texas Medical School at Houston, Houston, TX; 3University of
Texas Health Science Center at Houston, Houston, TX

Session: 110. CNS Infections: Diagnostic Tools and Outcome Predictors
Friday, October 10, 2014: 12:30 PM

Background. Encephalitis continues to be a significant cause of morbidity and
mortality, there are few studies assessing prognostic factors in patients with acute en-
cephalitis. An objective was to evaluate predictors of outcomes at hospital discharge for
adult patients with acute encephalitis after inpatient evaluation.
Methods. This was a retrospective study done at Memorial Hermann Hospital in

Houston, Texas and Tulane Medical Center/Charity Hospital in New Orleans, Louisi-
ana from 1999-2013. We used bivariate and logistic regression analysis to evaluate
baseline variables in patients with encephalitis to identify predictors of an adverse clin-
ical outcomes (ACO) as defined as a Glasgow Outcome Scale of 1-4.
Results. Our evaluation included 143 patients. 65 patients (43%) required inten-

sive care unit admission. The median age was 49 years. 77 were male (53%). 37 (25%)
had confirmed viral encephalitis. 43 (30%) had an altered immune status. An adverse
clinical outcome was found in 42% of the patients. ICU admission (p = 0.041), Glas-
gow coma scale (GCS) <8 (p = 0.017) and age > 60 years (p = 0.04) were associated
with an ACO on bivariate analyses. On logistic regression analysis, Age > than 60
(Odds ratio [OR] 4.114, 95% Confidence Interval [CI] 1.554-10,888), and a GCS< 8
(Odds ratio [OR] 5.501 95% Confidence Interval [CI] 1.702-17.785) were indepen-
dently associated with an ACO.
Conclusion. Prognostic factors predicting a poor outcomes in patients with acute

encephalitis include age >60 years and a Glasgow coma scale <8.
Disclosures. All authors: No reported disclosures.

848. Risk Factors for Death and Major Morbidity among Children with
Acute Bacterial Meningitis in Guatemala City
Daniel Olson, MD1; James Gaensbauer, MD, MScPH2; James Todd, MD3; Neal Halsey,
MD4; Edwin J. Asturias, MD2,5; 1Pediatric Infectious Diseases, University of Colorado -
Denver, Aurora, CO; 2Department of Infectious Disease, Children’s Hospital
Colorado/University of Colorado School of Medicine, Aurora, CO; 3University of
Colorado, Denver, CO; 4Johns Hopkins Bloomberg School of Public Health, Baltimore,
MD; 5Center for Global Health, University of Colorado, School of Public Health,
Aurora, CO

Session: 110. CNS Infections: Diagnostic Tools and Outcome Predictors
Friday, October 10, 2014: 12:30 PM

Background. Acute bacterial meningitis (ABM) remains a significant contributor
to pediatric morbidity and mortality in low and middle income countries (LMIC).
Identifying risk factors and validating predictive scoring systems may guide interven-
tions to reduce poor outcomes.
Methods. A prospective surveillance study was conducted for all children (aged

0-59 months) admitted to 3 referral hospitals in Guatemala City (2,000-2,007) and
diagnosed with ABM by positive cerebrospinal fluid (CSF) culture or positive latex ag-
glutination for H. influenzae type B (Hib), S. pneumoniae (Spn), or N. meningitidis;
CSF WBC > 100; or positive CSF gram stain. Among children with non-missing
data, we conducted univariate and multivariate analyses of risk factors documented
at hospital admission that predicted death or major morbidity (hydrocephalus, convul-
sions, cerebral stroke, or cranial nerve paralysis) during hospitalization. We also per-
formed a validation of the Herson-Todd Score (HTS).
Results. Of 827 children with ABM, 404 (49%) survived without major morbidity,

228 (28%) survived with major morbidity, and 195 (24%) died. Among 382 children
with non-missing data, the most significant univariate predictors for death or major
morbidity were seizure (OR 22.5, p < 0.001), coma (OR 11.8, p <0.001), shock (OR
5.5, p < 0.001), CSF glucose < 20 (OR 4.2, p < 0.001), growth of Hib or Spn on CSF cul-
ture (OR 3.5, p <0.001), hemoglobin < 11 (OR 2.4, p = 0.001), symptoms > 4 days (OR
2.3, p = 0.001), and positive CSF gram stain (OR 2.1, p = 0.003); age < 12 months was
protective (OR 0.4, p = 0.008). In the multivariate analysis, significant predictors of
death or major morbidity were CSF glucose < 20 (OR 27.3, p < 0.001), seizure (OR
4.8, p < 0.001), symptom duration > 4 days (OR 2.7, p = 0.003), shock (OR 2.7,
p = 0.036), and coma (OR 1.4, p = 0.049). Of 229 children with a HTS score > 5, 213
(93%) died or suffered major morbidity (OR 12.8, p < 0.001). Among vaccine-eligible

children, 101 (98%) of 103 with Hib ABM and 87 (93%) of 94 with Spn ABM were
unvaccinated.
Conclusion. ABM is a cause of considerable morbidity and mortality in Guatema-

la. Several individual factors and the composite Herson-Todd Score predicted death or
major morbidity. These predictors could help clinicians in LMIC guide medical care
for ABM, and could provide a severity measure for the public health impact of vacci-
nation programs against Hib and Spn.
Disclosures. All authors: No reported disclosures.

850. Preventing Device-Associated Infections in U.S. Hospitals: National
Surveys from 2005 to 2013
Sarah Krein, PhD, RN1,2; Karen Fowler, MPH1; David Ratz, MS1; Jennifer Meddings,
MD, MSc2; Sanjay Saint, MD, MPH1,2; 1Veterans Affairs Ann Arbor Healthcare
System, Ann Arbor, MI; 2Department of Internal Medicine, Division of General
Medicine, University of Michigan Medical School, Ann Arbor, MI

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Numerous initiatives have focused on reducing device-associated in-
fections, including payment policies, mandated reporting of infection rates, and learn-
ing collaboratives. Accordingly, recent data from the CDC indicate that device-
associated infection rates appear to have declined. However, the specific actions
taken by hospitals that may contribute to this decline have not been well-described.
We assess use of key practices to prevent device-association infections by U.S. acute
care hospitals from 2005 to 2013.
Methods. Wemailed surveys to infection preventionists at a national random sam-

ple of ∼600 U.S. acute care hospitals in 2005, 2009 and 2013. Our survey asked about
the use of practices to prevent the 3 most common device-associated infections: central
line-associated bloodstream infection (CLABSI), ventilator-associated pneumonia
(VAP), and catheter-associated urinary tract infection (CAUTI). Using sample weights,
we estimated the percent of hospitals reporting regular use (a score of 4 or 5 on a scale
from 1, never use to 5, always use) of prevention practices from 2005 to 2013.
Results. The response rate was ∼70% all 3 years. Use of most recommended prac-

tices for preventing CLABSI, VAP and CAUTI increased significantly over time (fig-
ures). Among those showing the greatest increase from 2005 to 2013 were use of an
antimicrobial dressing for preventing CLABSI (25% to 78%, p < .001), use of an anti-
microbial mouth rinse for preventing VAP (41% to 79%, p < .001) and use of catheter
removal prompts for preventing CAUTI (9% to 53%, p < .001). Likewise, a significant
increase in facility-wide surveillance was found for all 3 infections, most notably for
CLABSI and CAUTI. Practices for which little change was observed included use of
antimicrobial catheters to prevent either CLABSI or CAUTI.
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Conclusion. U.S. hospitals have responded to the call to reduce infection by in-
creasing their use of key recommended practices with nearly universal adoption of
maximum barrier precautions, chlorhexidine site disinfectant and semi-recumbent
positioning. However, persistent vigilance is needed to ensure sustained improvement
and additional strategies may still be required, given an apparent continuing lag in
CAUTI prevention efforts.
Disclosures. S. Krein, Blue Cross and Blue Shield of Michigan Foundation: Grant

Investigator, Research grant and Research support; Department of Veterans Affairs:
Employee and Investigator, Research support and Salary K. Fowler, Blue Cross and
Blue Shield of Michigan Foundation: Investigator, Research support; Department of
Veterans Affairs: Employee, Research support and Salary D. Ratz, Blue Cross and
Blue Shield of Michigan Foundation: Investigator, Research support; Department of
Veterans Affairs: Employee, Research support and Salary J. Meddings, SHEA: Mem-
ber, Speaker honorarium; QuantiaMD: invited speaker/developer for educational web-
inar, Speaker honorarium S. Saint, Blue Cross and Blue Shield of Michigan
Foundation: Grant Investigator, Grant recipient, Research grant and Research support;
Department of Veterans Affairs: Employee and Investigator, Research support and
Salary

851. Reducing Bio-burden and Healthcare Associated Infection Risk
Among Hospitalized Patients: Adoptability of Chlorhexidine Gluconate
Bathing Among Non-ICU Patients
Shruti K. Gohil, MD, MPH1; Brian Murray, BS2; Edward Kim, BS3; Justin Chang4;
Susan S. Huang, MD, MPH, FIDSA5; 1Division of Infectious Diseases, Department of
Medicine, University of California, Irvine, Orange, CA; 2School of Biological Sciences,
University of California, Irvine, Irvine, CA; 3University of California, Irvine, Buena
Park, CA; 4School of Biological Sciences, University of California, Irvine, Glendale, CA;
5Division of Infectious Diseases and Health Policy Research Institute, University of
California Irvine School of Medicine, Irvine, CA

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Daily CHG application has been shown to reduce all-cause and
central line associated bloodstream infections in intensive care units (ICUs) where
most patients are sedated and bathing is done by nursing staff. Recent literature sug-
gests similar gains may be possible in non-ICU settings. No data are available on suc-
cessful adoptability of daily CHG bathing in awake, non-ICU patients, some of
whom self-bathe. We describe patient-reported CHG bathing practices and compli-
ance in an academic hospital where daily 2% CHG bathing was implemented hospi-
tal-wide.
Methods. We conducted a two-part, verbally administered survey of a conve-

nience sample of adult patients in non-ICU medical and surgical wards from No-
vember 2013 - March 2014. Surveys included 53 questions for self-bathers and 51
questions for those bathed by nursing staff. We excluded psychiatric, rehabilitation,
and peripartum wards.
Results. 153 adults completed the surveys. 37% (n = 56) self-bathed with CHG

cloths while the remainder were bathed by nursing staff. Among self-bathers, the fol-
lowing proportions received proper instructions: to massage CHG onto their skin
(48%), to allow CHG to air dry (66%), and to use all six cloths (65%). Among self-bath-
ers who had a temporary indwelling device (central venous catheter (CVC), drain, uri-
nary catheter) or wound, only 43% and 14%, respectively, were informed that CHG
should be used to clean those areas. Among patients receiving assisted baths, 67%
had CHG massaged onto their skin, 83% allowed CHG to air dry, and 70% had all
six cloths used on their body. Among assisted patients with a device or a wound,
66% and 39%, respectively, reported that CHG was used to clean those areas.
Conclusion. Expected gains in reducing healthcare associated infections with

CHG in non-ICU inpatients necessitates proper application, particularly in body
areas at highest risk for infection. Instructions to patient self-bathers on proper
CHG application was poor or poorly retained, especially for high risk areas such as

devices and wounds. Even with nursing assistance, over 30% and 60% patients did
not report proper application of CHG to devices and wounds, respectively. Successful
hospital-wide adoption of daily CHG bathing requires significant patient and nursing
education.
Disclosures. S. S. Huang, Sage Products: Conducting a clinical trial for which con-

tributed product is being provided to participating hospitals, Contributed Product;
Molnlycke: Conducting a clinical trial for which contributed product is being provided
to participating hospitals, Contributed product

852. Housewide use of Chlorehexidine Bathing to reduce Healthcare
Associated Infections
Kyle Enfield, MD, MS1; Costi D. Sifri, MD2; Elizabeth Enfield, RN, MSN3;
Jessica Lewis, MD4; Beth Quatrara, DNP, RN, CMSRN, ACNS-BC5; Eve Giannetta,
RN, BSN, CIC6; Kristi Kimpel, RN, MSN7; Kathleen Rea, RN, MSN8; 1Department of
Medicine, Division of Pulmonology, Hospital Epidemiology/Infection Prevention and
Control, University of Virginia Health System, Charlottesville, VA; 2Department of
Medicine, Division of Infectious Diseases and International Health, Hospital
Epidemiology/Infection Prevention and Control, University of Virginia Health System,
Charlottesville, VA; 3Coronary Care Unit, University of Virginia, Charlottesville, VA;
4Division of Infectious Diseases and International Health, University of Virginia
Health System, Charlottesville, VA; 5University of Virginia, Charlottesville, VA;
6Infection Prevention and Control, University of Virginia Health System,
Charlottesville, VA; 7Surgical Trauma Burn ICU, University of Virginia,
Charlottesville, VA; 8Surgical Services/5 Central, University of Virginia,
Charlottesville, VA
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Friday, October 10, 2014: 12:30 PM

Background. Healthcare associated infections negatively impact patient outcomes
and increase healthcare costs. Interventions have focused on specific risk factors, the
presence or absence of indwelling urinary catheter for example, and interventions that
could be applied across broadly have been limited. Following the publication of the
experience with Chlorhexidine bathing on central line infections and MDRO acquisi-
tion in critically ill and bone marrow populations, we sought to examine the impact of
this intervention on CLA-BSI, CA-UTI, and MDRO acquisition when applied to pa-
tients in both critical and acute care.
Methods. This qausi-experimental study examined the impact of CHG-bathing

to all patients (1) in an adult critical care unit or (2) on an acute care floor if the
patient had a central line, indwelling urinary catheter, or colonized with CRE. At
the request of the stem cell attending, allogeneic bone marrow transplant patients
were excluded. The rate of device related infections where compared pre and post
intervention.
Results. For CAUTI, The average monthly rate per 1,000 IUC days fell from 4.3

prior to HG bathing to 2.8 post implementation (p-value <0.001). For CLA-BSI, the
average rate for the whole hospital declined from 3.2/1,000 central line days to 0.88/
1,000 central line days (p-value <0.001). MDRO transmission is still being analyzed.
Conclusion. CHG bathing throughout the hospital setting targeting at patient with

specific risk factors was associated with a marked decline in both our CA-UTI and
CLA-BSI rate. Analysis of this trend over time and a dose response are pending.
Disclosures. All authors: No reported disclosures.

853. Pathogen Distribution and Selected Resistance Profiles of Central
Line-Associated Bloodstream Infection Isolates Reported to the National
Healthcare Safety Network from Pediatric and Neonatal Intensive Care
Units, 2011-2013
Susan N. Hocevar, MD; Lindsey M. Weiner, MPH; Jonathan R. Edwards, MStat;
Shelley S. Magill, MD, PhD; Division of Healthcare Quality Promotion, Centers for
Disease Control and Prevention, Atlanta, GA

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Previous antimicrobial resistance (AR) reports from the National
Healthcare Safety Network (NHSN) have aggregated data across intensive care unit
(ICU) types. Pediatric specific data are needed to guide prevention. We describe central
line-associated bloodstream infection (CLABSI) pathogens and AR in pediatric and
neonatal ICUs (PICUs and NICUs).
Methods. Among pathogens implicated in CLABSIs and reported with antimicro-

bial susceptibility test results to NHSN for the years 2011-2013, proportions testing
resistant (R) or nonsusceptible (NS) to ampicillin (AMP-R), methicillin (MR), carba-
penems (imipenem, meropenem or doripenem, CARB-NS), extended-spectrum ceph-
alosporins (ESC-NS), and fluconazole (FLC-R) were determined. Log binomial
regression was used to detect differences in %R/NS between ICU types.
Results. 2472 CLABSI due to 2797 organisms were reported from 320 PICUs, and

5720 CLABSI due to 6121 organisms were reported from 734 NICUs. Pathogen dis-
tribution differed in the 2 unit types (Table); staphylococci caused 54% of NICU
CLABSI as compared to 29% of PICU CLABSI. Although proportions of resistant S.
aureus, Enterococcus and Candida spp. were similar in the 2 ICU types, ESC-NS
among Enterobacteriaceae causing CLABSI was significantly more common in the
PICU than the NICU.
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Pathogen

PICU CLABSI
Pathogens

NICU CLABSI
Pathogens

P-value

Rank
N (%)

N=2797 Rank
N (%)

N=6121

Coagulase-negative
staphylococci

1 457 (16.3) 1 1835 (30.0) <.0001

Enterococcus faecalis 2 361 (12.9) 3 501 (8.2) <.0001
%AMP-R 1.6 2.2 0.53

Staphylococcus aureus, 3 360 (12.9) 2 1460 (23.9) <.0001
%MR 31.8 32.1 0.92

Klebsiella pneumoniae/
oxytoca

4 288 (10.3) 5 415 (6.8) <.0001

%ESC-NS 14.6 4.5 <.0001
%CARB-NS 1.4 0.3 0.22

Enterobacter spp. 5 213 (7.6) 7 244 (4.0) <.0001
%ESC-NS 44.8 27.0 .002
%CARB-NS 4.0 3.2 0.67

Candida spp., non-
albicans

6 199 (7.1) 6 249 (4.1) <.0001

%FLC-R 4.3 6.3 0.57
Candida albicans 7 125 (4.5) 8 208 (3.4) 0.01
%FLC-R 1.5 3.9 0.42

Pseudomonas
aeruginosa

8 104 (3.7) 9 161 (2.6) 0.01

%CARB-NS 17.2 7.6 0.03
Escherichia coli 9 91 (3.3) 4 471 (7.7) <.0001
%ESC-NS 17.9 10.3 0.05
%CARB-NS 1.4 2.1 0.72

Conclusion. Pathogen profiles and AR patterns in PICUs and NICUs are distinct.
To better inform interventions to reduce AR spread in hospitals, data from neonatal,
pediatric and adult locations should be reported separately.
Disclosures. All authors: No reported disclosures.

854. Potential for Risk Adjustment for Central Line-Associated
Bloodstream Infections Using Comorbidity Measures Derived from
Medical Records from a Tertiary Care Hospital
Christopher S Pepin, BS1; Kerri Thom, MD, MS2; Max Masnick, BA1; Michael
Anne Preas, RN, BSN, CIC3; Lisa Pineles, MA2; Anthony D. Harris, MD, MPH2;
1Epidemiology and Public Health, University of Maryland Baltimore, Baltimore, MD;
2Department of Epidemiology and Public Health, University of Maryland School of
Medicine, Baltimore, MD; 3University of Maryland Medical Center, Baltimore, MD

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Current risk adjustment for central line-associated bloodstream in-
fections (CLABSI) follows National Healthcare Safety Network (NHSN) Centers for
Disease Control and Prevention (CDC) guidelines, which only adjust for ICU type.
With increasing public reporting policies at the state and national level, improved
risk adjustment methods are needed. Our aim was to investigate whether comorbid
conditions from ICD9 components of the Charlson Comorbidity Index (CCI) and
the medication-components of the Chronic Disease Score (CDS) provide information
useful for further adjustment.

Methods. We studied a University of Maryland Medical Center cohort of adult
ICU patients admitted from July 2010 to December 2012. Data, including comorbid
conditions, were from electronic medical records. CLABSIs were defined by infection
preventionists. Eligible patients had a central line for at least 48 hours and no prior
CLABSI during the study period. Two separate logistic regression models were con-
structed, one using CDS and the other using CCI components. Both models also in-
cluded the number of line days.
Results. 4011 subjects with 4950 central lines were included, with a total of 32577

line days at risk and 76 CLABSIs (CLABSI rate: 2.33 per 1,000 line day). The mean ICU
length of stay for those with a CLABSI was 30.1 days and 14.7 days for those without a
CLABSI (p < 0.0001). The mean days with a central line for those with a CLABSI was
10 days and 5.8 days for those without a CLABSI (p < 0.01); line days was predictive of
CLABSI in both models. In the CDS model, medication use associated with hypercho-
lesterolemia and hypertenstion (calcium channel blockers) was protective, while hy-
pertension (beta blockers) and kidney disease were associated with CLABSI
(Figure 1). In the CCI model, myocardial infarction and kidney disease were associated
with CLABSI (Figure 2).

Conclusion. We demonstrate several risk factors for the development of CLABSI,
including duration of central line and several components of the CDS and CCI such
the use of lipid-lowering agents. These factors are commonly measured and often
available in electronic medical records. Further study is warranted to determine if
these and other risk factors will improve risk adjustment methods used by the
NHSN/CDC.
Disclosures. All authors: No reported disclosures.

855. Risk Factors for Peripherally Inserted Central Catheter (PICC)
Bloodstream Infection (BSI)
Evgenia Kagan, MD1; Andrea Lynn Banks, MD1; Camelia Marculescu, MD1;
J. Robert Cantey, MD1; Cassandra Salgado, MD, MS1; 1Infectious Diseases, Medical
University of South Carolina, Charleston, SC

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. PICC use may have lower risk of BSI compared to other central cath-
eters but little data exist regarding risks for PICC associated BSI. This study evaluates
risks for PICC BSI among patients (pts) at an academic hospital.
Methods. PICC BSI rate was calculated among all pts with PICCs inserted be-

tween July 2009-July 2012. A nested case control study (1:3 ratio of PICC BSI
cases to no BSI controls) matched for operator (interventional radiology [IR], Infec-
tious Diseases [ID], or nurse venous access team [VAT]) was conducted to assess
risks for PICC BSI. Pt characteristics, PICC type (antimicrobial impregnated
[ABXI] or not) and indication for PICC were recorded from chart review. Logistic
regression was used.
Results. 89 PICC BSI occurred among 5372 PICC placements over the study (rate

1.66%). Mean days to infection were 32 and this was not different dependent on use of
an ABXI PICC. Having an IR operator was associated with a 1.75 fold higher risk for
PICC BSI compared to ID (p = 0.02) and a 4.22 fold higher risk compared to VAT
(p = 0.0008). There was no difference in risk comparing ID to VAT operators. After
multivariate analysis, non-ABXI PICC, PICC inserted for chemotherapy (CXT), tun-
neled PICC, leukemia, and AIDS were significant independent risks for PICC BSI
(Table).
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Logistic Regression Analysis of Risk Factors for PICC BSI

Odds Ratio 95% CI p-value

Univariate Analysis
Sex (M) 1.67 1.03-2.71 0.04
Non-ABXI PICC 3.46 1.65-7.25 0.001
Indication CXT 5.66 2.68-11.96 <0.001
Tunneled PICC 4.47 1.81-11.0 0.001
Charlson score 1.15 1.03-1.28 0.01
Leukemia 8.25 3.27-20.83 <0.001
AIDS 11.23 2.29-55.06 0.003
Multivariate Analysis
Sex (M) 1.47 0.84-2.57 0.2
Non-ABXI PICC 5.45 2.10-14.18 0.0005
Indication CXT 2.64 1.02-6.84 0.05
Tunneled PICC 9.35 2.94-29.79 0.0002
Charlson score 1.02 0.88-1.17 0.8
Leukemia 4.57 1.48-14.13 0.008
AIDS 11.76 1.81-76.37 0.01

Conclusion. PICC BSI rate was lowest if the PICC operator was ID or VAT. Use of
a non ABXI PICC significantly increased risk for PICC BSI. Highest risk was among
pts with AIDS and leukemia and if the indication for PICC was CXT. Tunneled PICCs
were placed for pts at high risk for PICC infection or complications. Given our find-
ings, catheter tunneling should be studied further to determine if PICC BSI risk is
mitigated.
Disclosures. All authors: No reported disclosures.

856. Hospital Acquired Staphylococcus aureus Primary Blood Stream
Infection: A Comparison of Events That Do and Do Not Meet Central Line
Associated Bloodstream Infection (CLABSI) Definition
Christopher Kovacs Jr., MD1; Cynthia Fatica, RN, BSN, CIC2; Robert Butler, MS3;
Thomas G. Fraser, MD, FSHEA1; 1Infectious Disease, Cleveland Clinic, Cleveland,
OH; 2Infection Prevention, Cleveland Clinic, Cleveland, OH; 3Quantitative Health
Sciences, Cleveland Clinic, Cleveland, OH
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Background. Hospital acquired bloodstream infection (HABSI) due to Staphylo-
coccus aureus (SA) causes infectious complications in hospitalized patients. We as-
sessed the outcomes of primary SA HABSIs that meet and do not meet the NHSN
CLABSI definition.
Methods. Cases of primary SA HABSI were identified using an infection pre-

vention surveillance database from January 1, 2010 to December 31, 2013 and cat-
egorized as being CLABSI or non-CLABSI (nCLABSI) according to NHSN
definitions. The electronic medical record was reviewed to obtain clinical variables.
Complicated bacteremia was defined as the presence of: septic thrombophlebitis,
cardiac device infections, vertebral osteomyelitis, or infective endocarditis. Primary
outcomes were mortality at 30 days and 1 year, septic thrombophlebitis, cardiac de-
vice infection, vertebral osteomyelitis, infective endocarditis, and complicated
bacteremia.
Results. CLABSI and nCLABSI infections numbered 78 and 44, respectively, and

are described in the table. 26 nCLABSI infections were associated with a peripheral IV
(16) or a midline catheter (10). Mean time from admission to first positive culture was
shorter for nCLABSI infections (6 vs 16.3 days; p = <0.001). The Charlson Comorbid-
ity Indices, rate of ID consultation, 30 day and 1 year mortality were not different be-
tween the groups.

Comparison of CLABSI vs nCLABSI using Univariate Cox Proportional Hazards

CLABSI Non-CLABSI

Variable Number

Percent of
CLABSI
Cohort Number

Percent of
Non-CLABSI

Cohort P-value

Male 44 56.4% 25 56.8% 0.97
Evidence of PIV Infection 0 0% 16 20.4% <0.001
Midline Placement Prior to

Infection
3 3.8% 10 22.7% 0.002

MRSA 38 48.7% 19 43.2% 0.56
Septic Thrombophlebitis 17 21.8% 18 40.9% 0.025
Vertebral Osteomyelitis 0 0% 2 4.6% 0.13
Infective Endocarditis 0 0% 3 6.8% 0.046
Operation for Bacteremia 0 0% 4 9.1% 0.016
Cardiac Device Infections 0 0% 3 2.3% 0.045
Complicated Bacteremia 17 20.8% 22 50% 0.001

Conclusion. Primary SA nCLABSIs are a substantial clinical problem with more
complications and similar mortality when compared to SA CLABSIs. Explanations

may include decreased vigilance regarding source of infection, lack of a removable
focus, and midline catheter usage. Focused practice improvement is necessary to prevent
morbidity related to primary SA BSI even in the absence of a central-venous catheter.
Disclosures. All authors: No reported disclosures.

857. A Case Control Study of the Risk Factors for Central Venous Catheter
Related Mixed Candidemia Infection
Dantuluru Muralidhar Varma, MD1; Srikant Prasad Rao, MD1; Sudha Vidyasagar,
MD1; Kalwaje Eshwara Vandana2; 1Department of Medicine Kasturba Medical
College, Manipal University, Manipal Karnataka, India; 2Kasturba Medical College,
Manipal, India
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Background. Central venous catheters (CVC) are a major risk factor for candide-
mia. Mixed candidemia with bacteremia due to CVCs has been increasingly reported
in recent times. However, the risk factors for this dual infection have not been clearly
identified. The aim of this study was to identify the risk factors for CVC associated
mixed candidemia.
Methods. This was a prospective case control study conducted at a tertiary care

hospital in South India which included all the patients with CVC related candidemia
from May 2011 to July 2013. Inpatients with CVC insitu for >48 hours with candida
isolated from blood were considered as CVC related candidemia. Mixed infection was
defined as the isolation of both Candida and bacteria from a single set or different sets
of blood cultures obtained within a 48 hours period. Cases (mixed infection) were
compared with controls (only candidemia) with respect to risk factors and outcome.
The chi-square test test were used to compare categorical variables, and Student’s t-test
was used to compare continuous variables. Statistical analysis was performed using
SPSS version 16.0.
Results. During the study period, there were a total of 103 episodes of candidemia

of which 33 (32%) episodes were due to mixed candidemia. Most of the mixed infec-
tions were due to gram negative bacteria (67%). In multivariate analysis, risk factors
associated with CVC related mixed candidemia were prior ICU stay > 4 weeks (odds
ratio; 95% Confidence Interval (CI): 3.39; 1.4, 7.2), prior antibiotic use > 14 days (2.73;
1.3, 5.9), > 3 antibiotics (6.55; 3, 14.3) and blood transfusions (4.02; 2.2, 7.4). There was
no difference in the duration or site of CVC or the distribution of Candida species in
the two groups. The 30-day survival of cases was significantly lower than controls
(12.1% vs 42.9%; p = 0.002).
Conclusion. Mixed candidemia is relatively frequent with CVC related candide-

mia and negatively impacts the outcome. Duration of ICU stay, number and duration
of antibiotic usage are risk factors associated with not only CVC associated candidemia
but also for mixed infection. However, our study found blood transfusion as an addi-
tional risk factor for mixed candidemia. Further studies on the clinical relevance of
Candida - bacterial interactions are needed.
Disclosures. All authors: No reported disclosures.

858. Evaluation of Current Methods for the Diagnosis of Catheter-Related
Blood Stream Infections (CRBSI) at the Hospital for Sick Children
Sarah Khan, MD, FRCPC1; Susan E. Richardson, MD, CM2; Michelle Science, MD,
FRCPC1; 1Pediatrics, Hospital for Sick Children, Toronto, ON, Canada; 2Division of
Microbiology, Department of Pediatric Laboratory Medicine, Hospital for Sick
Children, University of Toronto, Toronto, ON, Canada
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Background. Central-line associated blood stream infections (CLABSI) are a
significant cause of morbidity and mortality for critically ill and immunocom-
promised patients. The diagnosis can be challenging in children, as prophylactic
antibiotics are often started prior to cultures. The purpose of this study was
to review the value of catheter tip cultures in diagnosing CLABSI in children and
to determine whether alternative laboratory methods of diagnosis might be
indicated.
Methods. We performed a retrospective review of all semi-quantitative catheter

tip cultures from 2010–11. All blood culture data in the preceding two weeks were
reviewed to determine their predictive value for CLABSI. Central lines that had a
second culture (peripheral or other central line culture) taken within 24h of each
other were analyzed separately as a pair. A survey of HCP (physicians and nurse
practitioners) on the diagnosis of CLABSI in children with central lines was
conducted.
Results. A total of 274 catheter tips were cultured from 237 patients. The majority

of patients had cultures performed in the preceding two weeks (87%). Positive tips cul-
tures were obtained in 13% (n = 35); 28 (80%) had a preceding blood culture with the
same organism. Of those patients, 86% (n = 24) had a set of paired cultures sent.
Analysis of tip cultures is outlined in the figure, and paired cultures are described

further in the table.
The survey was distributed to 300 people, with a 25% response rate. Respondents felt

line removal had significant clinical impact. Respondents were generally in agreement
with IDSA guidelines on indications for line removal.
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Analysis of tip cultures, and paired cultures.

Analysis of positive line tips and negative line tips

Tip positive and
same organism in
preceding blood
cultures (Group A)

Tips negative
with preceding
positive cultures

(Group B)

Total # of tips 28 105
Total # that had
paired cultures

24 (86%) 89 (85%)

Total # of paired
cultures done

38 164 pairs

Mean # of pairs
done per tip
(range, SD)

1.4 (0 to 5, Std Dev 1.06) 1.6 (0 to 8 , Std Dev 1.46)

Conclusion. Our current methods of diagnosis are not adequate for the diagnosis
of CLABSI, further research is needed to assess other techniques (i.e., differential time
to positivity).
Disclosures. All authors: No reported disclosures.

859. The Epidemiology of Bloodstream Infections in a Tertiary Care Burn
ICU Over a 5 Year Period
Hong Yuan Zhou, MD1,2; Cecilia Lau2; Joan Durand, RN3; Stephanie Smith, MD, MSc4;
1Medical Microbiolgy, University of Alberta, Edmonton, AB, Canada; 2University of
Alberta, Edmonton, AB, Canada; 3Stollery Children’s Hospital, Edmonton, AB, Canada;
4Division of Infectious Diseases, University of Alberta, Edmonton, AB, Canada
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Background. Infections continue to be the leading cause of death among burn pa-
tients, and many types of nosocomial infections (NIs) can be present in the burned
patient. The presence of bloodstream infections (BSI) has been shown to result in a
four-fold increase in mortality in this population.
The purpose of this study is to review the rates and epidemiology of hospital ac-

quired bloodstream infections in a tertiary care center burn unit over a five year period
from 2009-2013. We also assessed risk factors that have been associated with a docu-
mented increase in the number of BSI in 2013 at our institution.
Methods. This study is a retrospective cohort study conducted at a 650 bed tertiary

care hospital in Edmonton, Canada. All patients admitted to the burn ICU and had a
nosocomial bloodstream infection (defined according to CDC criteria) from January
2009 to December 2013 were included. Charts were then reviewed for additional epi-
demiologic data.
Results. Twenty one patients developed 30 episodes of BSI. The majority of BSIs

were associated with skin/burn infection (13/30). Eight episodes were classified as cen-
tral-line associated BSI, making this the second most common cause of BSI.
In 2013 the BSI rate increased dramatically to 58.18 per 1,000 admissions, compared

with an average rate of 9.56 (8.9-10.07) per 1,000 admissions from 2009-2012. This was
associated with increased median length of hospital stay (25.57 days vs 96.75 days) and
burn severity (TSB: 58% vs 85%).
The most common pathogen isolated was Pseudomonus aeruginosa (7/30). There

were seven episodes of multidrug resistant BSIs. All multidrug resistant (MDR) BSIs
were seen > 4 weeks after admission. The mortality rate in the bacteremic group was
13%.
Conclusion. Burn patients are at high risk for BSI and this is closely related to %

TBSA and length of hospitalization. The mortality is associated with severity of burn
injury, older age and resistant pathogen bacteremia.
Disclosures. All authors: No reported disclosures.

860. A Multidisciplinary Approach to Reduction of Central Line Associated
Bacteremia in Non-ICU Patients
Cathy Korn, RN, MPH, CIC1; Bonnie Burke, RN, MSN1; Sandeep Ghai, MD1;
Celia Hill, RN1; Maryann Fura, RN, MSN1; Ellen Stephenson, RN1; Carol Sulis, MD1;
Gail Garvin, RN, MEd, CIC1; Meg Grande, RN, MSN1; Nahid Bhadelia, MD, MA2;
1Boston Medical Center, Boston, MA; 2Boston University School of Medicine, Boston,
MA
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Background. In March 2014, CDC reported a national decrease in central
line-associated bloodstream infections (CLABSIs) in ICU patients. Similar reductions
have not yet been reported in non-ICU settings. At Boston Medical Center (BMC),
sickle cell (SS) and hemodialysis (HD) patients with unique medical, socio-
economic, and behavioral challenges are at high risk of developing CLABSIs in non-
ICU settings.
Methods. A multidisciplinary team was formed to identify gaps in existing data

and practice using an A3 Process Mapping tool. The following 6 improvement oppor-
tunities were identified: utilize electronic information systems to facilitate measurement
of central line (CL) days and CLABSI rates on all non-ICU wards; identify best practices
for care of SS and HD patients; revise staff communication policies; promote the use of a
CL order set; monitor staff compliance with CL care protocols; and develop a patient
education brochure describing risks and care of CL. Changes were implemented in
March 2012. Non-ICU CLABSI rates and CL utilization ratios were measured before
and after the interventions. Rates of CLABSI among HD and sickle cell patients were
compared. A two-sample z-test was used to measure statistical significance.
Results. The CLABSI rate for all non-ICU patients decreased from 0.60/1,000 CL

days in 2012 to 0.42/1,000 CL days in 2013 (p = 0.43). The CL utilization ratio in non-
ICU patients decreased from 0.30 in 2012 to 0.21 in 2013 (p < 0.001). Non-ICU CLAB-
SIs accounted for 83% (15/18) of all CLABSIs at BMC during 2012, and 43.7% (7/16)
in 2013 (p = 0.016). One third of the non-ICU CLABSIs in 2012 occurred in HD and
sickle cell patients but no CLABSIs occurred in these groups in 2013 (p = 0.08).
Conclusion. Involving key stakeholders to define, document, analyze, prioritize,

recommend, and implement solutions resulted in a reduction in the rate of CLABSI,
improvement in patient care, and reduction in cost. Hospital-wide dissemination of
compliance rates and increased education has also contributed to a decline in rates.
Efforts continue to improve compliance with use of the central line order set.
Disclosures. All authors: No reported disclosures.

861. Evaluation of Infection Control (IC) Knowledge for Central Venous
Catheter (CVC) Insertion and Maintenance among the Medicine (MED)
Housestaff
Sophie Labrecque, MSc, RN, CIC1; Lawrence Delorenzo, MD2; Janet Haas, DNSc, RN,
CIC1; Marisa Montecalvo, MD3; 1Infection Prevention and Control, Westchester
Medical Center, Valhalla, NY; 2Division of Pulmonary and Critical Care, New York
Medical College, Valhalla, NY; 3Division of Infectious Disease, New York Medical
College, Valhalla, NY
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Background. Prevention of CVC-associated bloodstream infections is essential to
ensure patient safety. Physicians play an important role in preventing infections during
the insertion and maintenance of CVC. It is crucial to assure proper knowledge of ev-
idence-based practices among the Housestaff. The objectives are to assess MED
Housestaff knowledge of IC practices for CVC insertion and maintenance and to de-
termine if the methods used to educate the Housestaff are sufficient.
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Methods. The Housestaff learn CVC insertion practices from their peers and IC
elements are reviewed annually via a required on-line self-learning module. Additional
videos on CVC insertion are available and optional. There is no standardized class for
this practice. The IC nurse surveyed the MEDHousestaff on entry to the Intensive Care
Unit rotation via 11 questions covering hand hygiene, CVC insertion and maintenance
and public infection control reporting (table.) An overall score was calculated for each
question and individually for PGY1s and PGY3s. The results were compared using the
Chi-Square test.
Results. 114 surveys were completed from June 2012 to January 2014 (PGY3 = 26,

PGY1 = 88). The overall score for 1121 questions was 61%. 4 of 11 questions scored
higher than 85% (personal protective equipment, sterile technique, scrub the hub
for accessing a line, clogged lumen management). Scores for the other 7 questions
ranged from 26% to 61%. PGY3s performed slightly better than PGY1s (66% vs
60%, p = 0.08). PGY3s scored significantly higher only for the use of chlorhexidine/al-
cohol for 30 seconds prior to CVC insertion (65% vs 31%, p = 0.002).
Conclusion. MED Housestaff knowledge of CVC insertion and maintenance and

general IC practice is weak despite education provided by their peers and an on-line
module. PGY3s, who are in their last year of residency, performed only slightly better
than PGY1s and both scored less than 70%. This survey revealed the weakness of our
current process. Standardized education with systematic evaluation rather than relying
on independent learning and peer review may be a solution. Further research is needed
to identify optimal teaching and learning methods, and ongoing evaluation is crucial to
assure that the information has been assimilated.
Disclosures. All authors: No reported disclosures.

862. Alcohol-Impregnated Disinfectant Caps Reduce The Rate Of Central-
Line Associated Bloodstream Infections And Nosocomial Bacteremia
Mark Shelly, MD1,2; Linda Greene, RN, MPS, CIC3; Lynne Brown, RN, MBA, CIC3;
Sherry Romig, RN3; Ann Marie Pettis, RN, BSN, CIC3,4; 1Infectious Disease, University
of Rochester Medical Center, Rocheseter, NY; 2Infectious Disease, Highland Hospital,
Rochester, NY; 3Infection Prevention, Highland Hospital, Rochester, NY; 4Infection
Prevention, University of Rochester Medical Center, Rochester, NY
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Background. Improvements in central line placement practices have decreased the
rates of central line associated bloodstream infections (CLABSI). Further progress in
reducing infection may rest on processes related to line maintenance and care.
Methods. We evaluated the effect of an alcohol disinfection cap on rates of noso-

comial bacteremia. The plastic caps fit on the exposed ends of IV needless access devices
and contain a pad saturated with 70% isopropyl alcohol for disinfection: we alternated
between similar products by two different manufacturers. The caps were placed on all
ports of peripheral and central lines when not in use. Four hospital units with higher
central line use were chosen for this yearlong intervention (an intensive care unit, a step
down unit, and two medical surgical units). Nosocomial bloodstream infections and
CLABSI were monitored for these units, along with four units not part of this interven-
tion (to control for changes over time). The year prior to implementation served as
comparison. Chi-square was used to test for change in the incidence of infection.
Results. The rate of CLABSI fell from 1.5 per thousand line days (kld) (16 CLABSI

/ 10 441 line days) to 0.4 per kld (4 / 9 536, P = 0.013). There was no significant change
for units not using the caps, 0.6 (4 / 6 871) to 0.4 per kld (3 / 7 790, P = 0.59). The rate
of nosocomial BSI also fell significantly, 0.73 per thousand patient days (kpd) (40 BSI /
33 037 patient days) to 0.47 (21 / 36 362), P = 0.005). Rates did not differ significantly
between the two different products.
Conclusion. Using alcohol disinfectant caps on all IV access ports significantly re-

duced the rate of CLABSI and nosocomial bacteremia for a variety of inpatient hospital
units.
Disclosures. All authors: No reported disclosures.

863. Reduction in CLABSIs with Alcohol Port Protectors
Nicole Russo, RN1; Kalpana Gupta, MD, MPH2; Cindy Tibert, RN3; Judith Strymish,
MD4; 1VA Puget Sound Health Care System, Seattle, WA; 2Department of Medicine/
Boston University School of Medicine, Boston, MA; 3VA Boston Health Care System,
West Roxbury, MA; 4Infectious Disease, VA Boston Healthcare System, West Roxbury,
MA and Harvard Medical School, Boston, MA, VA Boston Infection Preventionists
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Background. Central line (CL)-associated (CLABSI) cause significant patient
morbidity and mortality; prevention is an important priority. In the setting of an in-
creased CLABSI rate, our medical center, a large VAwith multiple levels of care (acute
care, ICU care and a Community Living Center) introduced a passive alcohol disinfec-
tion cap (PADC, Curos caps manufactured by Ivera) for use on all central and periph-
eral lines in 2012. Chlorhexidine bathing was also introduced in our ICUs in
November 2012, near the middle of our intervention period. The rationale for
PADC is that central line hubs are not adequately disinfected on a routine basis.
Methods. Number of infections were compared for 12 months prior to the inter-

vention (period April 1, 2011-March 2012) and 12 months after the intervention (pe-
riod August 2, 2012-July 2013, after a wash-out period of 4 months with intensified
education on PADC usage) using a poisson regression model in Stata. Incidence
rates were also compared over these 2 time periods.

Results. With the alcohol caps, there were 5 infections/12,263 line days (rate .41/1,000
line days) in period 2 compared to 22 infections/14,308 line days (rate 1.54/1,000 line days)
in period 1; p = 0.0033. Rates were reduced in all levels of care. Using a poisson regression
model, the level of care and introduction of chlorhexidine bathing in the ICU were not
significant. Our final model showed that there was significant reduction in our outcome,
# of infections, with PADC, incidence rate ratio .25, 95% CI 0.09; 0.66, p = 0.005.
Conclusion. CLABSI infections were significantly decreased, in all levels of care in

the period, with the introduction of PADC. Although this is a before-after study, we
accounted for the other major change in practice that occurred during this time period.
Disclosures. All authors: No reported disclosures.

864. A Prospective Study of Ethanol Lock Therapy in Children with Central
Line-associated Bloodstream Infections
Tomohiro Katsuta, MD, PhD; Takumi Moriuchi, MD; Ayano Shinagawa, MD;
Ryo Niiya, MD; Yusuke Miyaji, MD, PhD; Yukitsugu Nakamura, MD, PhD;
Junichiro Tsuruoka, MD; Satoshi Tateyama, MD; Tadaomi Tokutake, MD, PhD;
Natsuki Nakajima, MD, PhD; Toshiro Goshima, MD, PhD; Hitoshi Yamamoto, MD,
PhD; Pediatrics, St. Marianna University School of Medicine, Kawasaki, Japan
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Background. Central venous catheters (CVCs) are commonly used in pediatric
patients who need continuous venous access. Central Line-associated Bloodstream In-
fection (CLABSI) is a serious complication in these children and a cause of catheter
replacement. Some recent literature reported the efficacy of ethanol lock therapy
(ELT) for children with CLABSI. But most of them were retrospective studies and pro-
tocols for ELT including factors such as dwell time and duration were varied. To in-
vestigate the most optimal method, we undertook a prospective study of ELT.
Methods. Between April 2012 and March 2014, pediatric patients diagnosed with

CLABSI at the St. Marianna University Hospital in Kanagawa, Japan were enrolled. All
of them were under 20 years of age and used Broviac-type tunneled CVCs. They were
treated with instillation of 70% ethanol lock with a dwell time of 4 hours per day. Du-
ration of ELT was 5 days from blood cultures were confirmed completely negative. On-
going utilization of CVCs for venous access was permitted. The definition of successful
ELT required negative blood cultures taken from all lumens of CVCs within 3 days of
ELT being started and no subsequent isolation of the original organism from blood
cultures with retention of the CVCs for 30 days.
Results. During the observation period, 11 patients were treated for CLABSI with

ELT. Their median age was 14.2 years (range: 2-17 years). The organisms that caused
CLABSI included Staphylococcus epidermidis (n = 5), other coagulase-negative staph-
ylococci (n = 4), Serratia marcescens (n = 1), and Candida parapsilosis (n = 1). Nine of
11 (82%) patients completed ELT and retained their CVC. Two other patients (18%)
failed to complete ELT; one patient was 9-year-old boy who had C. parapsilosis. The
other patient was a 14-year-old girl who continued culture positive for over 3 days with
S. epidermidis and her catheter was cracked. There was no significant adverse event
with ELT.
Conclusion. Our study suggests that ELT is safe and effective in treating CLABSI,

avoiding removal of CVC in pediatric patients even with a short dwell time of 4 hours
per day, and allowing ongoing utilization for venous access. A limitation of this study is
a small sample size, and a larger study is necessary in the future to validate these
findings.
Disclosures. All authors: No reported disclosures.

865. Utility of Electronic Medical Records to Assess the Relationship
between Total Parenteral Nutrition and Central Line-associated Blood
Stream Infections
Paul Ippolito, MPH1; Elaine Larson, PhD, RN, FIDSA, FSHEA2; E. Yoko Furuya, MD,
MS3; Jianfang Liu, PhD, MAS4; David Seres, MD5; 1College of Physicians and
Surgeons, Division of Preventive Medicine, Columbia University, New York, NY;
2School of Nursing, Columbia University Medical Center, New York, NY; 3Division of
Infectious Diseases, Columbia University, New York, NY; 4Columbia University
School of Nursing, New York, NY; 5Medicine, Columbia University College of
Physicians and Surgeons, New York, NY
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Background. Parenteral nutrition has been associated with an increase in central
line-associated blood stream infections (CLABSIs), which are significantly associated
with increased morbidity, mortality, and costs. To develop more effective methods for
CLABSI prevention, large electronic databases will be an important tool to identify in-
dependent risk factors. Study aims were to evaluate the utility of using electronic data
sources to identify risk factors, including total parenteral nutrition (TPN) for CLABSI,
to assess the association between CLABSI and administration of TPN, and to identify
potential factors associated with a higher risk of CLABSI.
Methods. Data were obtained for all discharges of adult patients in whom a central

line was inserted between September 1, 2007 and December 31, 2008 in a large, aca-
demically affiliated hospital network in New York, NY. CLABSI was defined electron-
ically using a modified CDC definition. A manual chart review was also undertaken to
assess validity/reliability of the electronic database and gather additional information.
Risk factors for CLABSI incidence were examined using logistic regression.
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Results. Among 4,840 patients, there were 220 CLABSIs, an incidence density of
5.4 CLABSIs per 1,000 central line days. Significant risk factors included TPN (odds
ratio [OR] = 4.33; 95%CI, 2.50 – 7.48), ICU stay (OR = 2.26; 95%CI, 1.58 – 3.23), renal
disease (OR = 2.79; 95%CI, 2.00 – 3.88), immunodeficiency (OR = 2.26; 95%CI, 1.70 –
3.00). Diabetes mellitus was associated with reduced CLABSI rates (OR, 0.63; 95% CI,
0.45–0.88).
Conclusion. Utility of electronic medical records for determining risk factors is

limited by such things as free-text data entry. However, using a hybrid between fully
electronic and manual chart review, reliable data were obtained. Parenteral nutrition is
associated with a high risk for CLABSI. Rates for CLABSI in a population highly se-
lected for indications for TPN is significantly higher than prior comparable reports.
Disclosures. All authors: No reported disclosures.

866. Observational Study of Central Venous Catheter (CVC) Occlusions
and Central Line-Associated Blood Stream Infections (CLABSI) Using the
Clave™ Negative Displacement Connector
Parul Patel, BS MT(ASCP), CCRP; Susan Boehm, RN, BSN; Ying Zhou;
Catherine Zhu; Kari Peterson, BA; Althea Grayes, MT(ASCP); Lance Peterson, MD;
NorthShore University HealthSystem, Evanston, IL
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Background. We performed a year-long observational study in a large cohort of
patients to evaluate the incidence of CLABSI and CVC lumen occlusion using a neg-
ative displacement connector in a setting where disinfection caps containing 70% iso-
propyl alcohol cover all unused connectors.
Methods. CVCs placed between October 2012 and October 2013 at NorthShore (4

hospitals, 832 beds) were prospectively monitored for the development of CLABSI
and/or CVC lumen occlusion. Patients were followed from the time of CVC insertion
through 2 days following removal or through final hospital discharge if there was no
documentation of removal. CLABSI was defined using NHSN criteria. Relevant data
including evidence of lumen clots (e.g., ultrasound or use of plasminogen activators)
were abstracted from the electronic medical record (EMR) and medical staff interview.
Direct observations were performed on a subset of patients to assess adherence to hos-
pital policy regarding the insertion and maintenance of CVCs.
Results. Throughout the 12 month study, 2,264 patients underwent CVC place-

ment. 85 direct observations demonstrated insertion protocol adherence in 881 of
925 (95%) measured criteria. There were 21 CLABSI for a rate of 0.84% of lines and
0.62 per 1,000 line days. 378 clots occurred for a rate of 15.05% of lines and 11.23 per
1,000 line days. Infection and clot rate by hospital are in the table.

Infection and clot rate by hospital

Total

patients

Total

lines

Total

line-days

Lines

with

Event

per

100 lines

Event

per

1,000 line

days

Infection Clot Infection Clot Infection Clot

Hospital 1 921 1,056 14,925 8 231 0.76* 21.88† 0.54* 15.48†

Hospital 2 552 596 8,286 4 69 0.67 11.58 0.48 8.33

Hospital 3 397 428 5,030 3 38 0.70 8.88 0.60 7.56

Hospital 4 394 432 5,427 6 40 1.39 9.26 1.11 7.37

*, p>0.05 for all; †, p<.0001 for 1 vs 2, or 3, or 4

Conclusion. In this very large study of CVC-related complications we demonstrat-
ed that lines placed with standardized methods using a negative displacement connec-
tor and a disinfection cap can achieve very low rates of complications. The risk of
infection was 5 to 10-fold lower than previously reported. Assessment of new devices
should approach clinical trials with the concept that very low rates of complications are
achievable using contemporary devices and practices.
Disclosures. L. Peterson, Cepheid: Investigator, Research grant

867. Metaanalysis on the Relative Risk of Central Line-associated
Bloodstream Infections Associated with a Needless Intravenous Connector
with New Engineering Design
Ying P. Tabak, PhD1; William Jarvis, MD, FIDSA2; Xiaowu Sun, PhD1;
Cynthia Crosby, PHD3; RS Johannes, MD, MS1,4; 1Clinical Research, CareFusion, San
Diego, CA; 2Jason and Jarvis Associates, LLC, Port Orford, OR; 3Medical Affair,
CareFusion, San Diego, CA; 4Harvard Medical School, Boston, MA
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Background. Needleless-intravenous-connectors (NC) with desired patient safety
design may facilitate effective intravenous line care and reduce the risk for central line-
associated bloodstream infections (CLA-BSIs). We conducted a meta-analysis to deter-
mine the risk for CLA-BSI associated with the use of MaxPlus™ Tru-Swab™ Positive
Displacement Connector (MP), a newer generation NC with improved engineering
design.
Methods. We reviewed MEDLINE, Cochrane Review, EMBASE, ClinicalTrials,

and studies presented in 2010-2012. Studies reporting the CLA-BSIs in patients
using MP compared to negative- or neutral-displacement NCs were analyzed. We

estimated the relative risk (RR) of CLA-BSI with the MP for each study and then
the pooled effect using the random effects method.
Results. Seven studies met the inclusion criteria: four were conducted in intensive

care units, one in a home-health setting, and two in long-term-acute-care settings. In
the comparator period, total central venous line (CVL) days were 111,255; the CLA-
BSI rate was 1.5 events/1,000 CVL days. In the MP period, total CVL days were 95,383;
the CLA-BSI rate was 0.5 events/1,000 CVL days. The pooled random effects model
revealed 63% CLA-BSI risk reduction associated with the MP (RR: 0.37; 95% Confi-
dence Interval [CI]: 0.16, 0.90). The Poisson model showed 69% CLA-BSI risk reduc-
tion associated with MP (RR: 0.31, 95% CI: 0.19, 0.47).
Conclusion. A needless connector with improved engineering design is associated

with lower CLA-BSI risk.
Disclosures. Y. P. Tabak, CareFusion: Employee and Shareholder, Salary

W. Jarvis, Baxter: Consultant, Consulting fee; CareFusion: Consultant, Consulting
fee; Johnson and Johnson: Consultant, Consulting fee; Gojo: Consultant, Consulting
fee X. Sun, CareFusion: Employee, Salary C. Crosby, CareFusion: Employee and
Shareholder, Salary R. Johannes, CareFusion: Employee and Shareholder, Salary

868. Improving Appropriateness of Peripherally Inserted Central Catheter
Utilization and Decreasing the Incidence of Central Line-Associated Blood
Stream Infection
Shigehiko Karino, MD; Tal Mann, MD; Maria Palleschi, DNP, APRN-BC, CCRN;
Sheri Testani, MSN, RN, NE-BC; Julie Nemens, RN; Monte Harvill, MD;
Elaine Flanagan, CIC; Thomas Chevalier, CIC; Paula Robinson, RN, BSN, CIC;
Judy Moshos, MT (ASCP), CIC; Sorabh Dhar, MD; Anupama Neelakanta, MD;
Nader Tashtoush, MD; Mary Robinson, BSBA; Najia Huda, MD; Keith Kaye, MD,
MPH; Detroit Medical Center/Wayne State University, Detroit, MI

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Central line associated blood stream infection (CLABSI) is a pre-
ventable health care associated infection associated with increased mortality and
cost. In September 2013 there was an increase in intensive care unit (ICU) CLABSI
rates. Upon investigation, it was noted that peripherally inserted central catheter
(PICC) utilization at DMC had increased substantially over the past several months
and that approximately one-half of CLABSI cases at DMC were associated with PICCs.

PICCs Placed, Central Line Days and ICU CLABSI Rate

Methods. Four acute-care hospitals, including 15 adult ICUs were included in this
project. A multi-disciplinary group including infection preventionists, hospital epide-
miologists, intensivists, nurses, vascular access team nurses, interventional radiologists
and pharmacists was organized to implement the CLABSI Prevention Plan. A major
focus of the plan was to decrease the frequency with which PICCs were inappropriately
utilized. Guidelines were drafted pertaining to best practices for temporary central ve-
nous catheter and PICC utilization, insertion and removal. A comprehensive educa-
tional intervention regarding vascular catheter utilization and care was implemented
throughout DMC.
Results. The CLABSI Prevention Plan was put into place in September 2013. Seven

months following implementation of the plan, the frequency of PICC utilization de-
creased by 35% (figure). CLABSI rates decreased from a peak of 3.5/1,000 catheter days
in September 2013 to 1.13/1,000 in March 2014 with statistically significant trend
(p = <0.001) (figure).
Conclusion. Overuse of PICCs, including inappropriate utilization, contributed to

increases in CLABSI rates. Interprofessional educational strategies to improve line main-
tenance were implemented. The work of a multi-disciplinary team resulting in an almost
1/3 reduction in the frequency of PICC utilization and ICU CLABSI rates. Formal guide-
lines for the appropriateness of PICC utilization as well as improved efforts to appropri-
ately utilize and place peripheral lines and centrally placed lines are needed.
Disclosures. All authors: No reported disclosures.

869. Impact of Changes in the NHSN Catheter-Associated Urinary Tract
Infection (CAUTI) Definition on the Frequency and Epidemiology of
CAUTIs in Intensive Care Units (ICUs)
Anupama Neelakanta, MD1; Sarit Sharma, MD2; Vishnu Priya Kesani, MBBS2;
Madiha Salim, MD1; Amina Pervaiz, MD1; Nida Aftab, MD2; Tal Mann, MD2;
Nader Tashtoush, MD2; Shigehiko Karino, MD2; Sorabh Dhar, MD2; Keith Kaye, MD,
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MPH1; 1Infectious Diseases, Detroit Medical Center/Wayne State University, Detroit,
MI; 2Detroit Medical Center/Wayne State University, Detroit, MI

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. In January 2013, the wording of the NHSN definition for CAUTI
was changed to include fever as a diagnostic criteria regardless of the presence of an
alternative fever source. The objective of this study was to determine the impact of
changes in the CAUTI definition on the frequency and clinical relevance of CAUTI
cases meeting NHSN criteria.
Methods. We conducted a retrospective cohort analysis at the Detroit Medical

Center (DMC). We included 4 DMC sites and 15 adult ICUs from July 1, 2012 to
June 30, 2013. Patients were identified who met CAUTI criteria, based in part, on
the presence of fever. Detailed data collection was conducted to identify other potential
fever sources.
Results. A total of 107 patients who met current NHSN criteria for CAUTI were

studied, with a mean age of 57.1 ± 17.3 and 60.8% were female. Prior to urine culture,
the median ICU length of stay was 20 days (IQR 7,33) and median foley days was 6
days (IQR 3,12). The most common pathogens responsible for CAUTI was Candida
glabrata (23.1%) and enterococcus species (14.1%). 48 (44.8%) patients had another
NHSN-defined infection other than CAUTI, including pneumonia (27.1%) and
bloodstream infection (21.5%). Twelve patients (11.2%) had a non-infectious etiol-
ogy of fever. Patients with alternative fever sources (n = 60) were categorized as hav-
ing CAUTI according to NHSN 2013 definitions only and would not have been
diagnosed with CAUTI according to previous NHSN definitions. These patients
were compared to those patients for whom CAUTI was the only source of fever
(and thus would have been diagnosed with CAUTI by both older and new NHSN
definitions) (n = 47). There were no significant differences between the two groups
although there were trends for a higher frequency of physician-diagnosed "other in-
fections" (OR 5.8, p < 0.001) among patients in the "new CAUTI only" group. Pres-
ence of Candida spp. was also more frequent among patients this group (OR 1.8,
p = 0.17).
Conclusion. The change in NHSN CAUTI definition led to a more than 2-fold

increase in CAUTIs. Using current, 2013 definitions, CAUTIs are frequently diag-
nosed in the presence of other infections. Positive urine cultures, (e.g., Candida spp.)
often represent colonization rather than clinically meaningful urinary tract infection.
Disclosures. All authors: No reported disclosures.

870. The Epidemiology of CAUTI due to Candida spp. in the Intensive Care
Unit (ICU) - Infection or Colonization?
Nader Tashtoush, MD1; Tal Mann, MD1; Sorabh Dhar, MD1; Shigehiko Karino, MD1;
Elaine Flanagan, CIC1; Sarit Sharma, MD2; Vishnu Kesani, MBBS1; Madiha Salim,
MD1; Keith S. Kaye, MD, MPH1; Anupama Neelakanta, MD1; 1Detroit Medical Center
/Wayne State University, Detroit, MI; 2Infectious Diseases, Detroit Medical Center/
Wayne State University, Detroit, MI

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. In January 2013, the National Healthcare Safety Network of (NHSN)
reworded the CAUTI definition criteria to include fever regardless of the presence of
an alternative fever source. At Detroit Medical Center (DMC) the change resulted in a
sharp increase in CAUTI, particularly due to Candida spp. This study was conducted
to better understand the epidemiology and clinical relevance of CAUTI due to
Candida spp.
Methods. This study was conducted at 15 adult ICUs at 4 DMC hospitals from

July 1, 2012 to June 31, 2013. It was a nested study from a cohort of ICU patients
with CAUTI diagnosed according to current NHSN criteria, in which fever was the
only symptom criteria present. Patients with CAUTI due to Candida spp. were com-
pared to patients with CAUTI due to bacteria.
Results. Of 99 patients with CAUTI and fever, 44 (44.4%) had Candida spp. as a

pathogen and 55 (55.6%) had bacteria. The mean age of patients was 57.3 ± 17.2 and
58.59% were female. The median duration of the foley catheterization prior to positive
urine culture was significantly longer in the Candida group (7.06 vs 4.57 days in bac-
teria group, p = 0.01) as was median length of stay (LOS) (31 vs 16 days, p = 0.007) and
ICU LOS prior to urine culture (11.59 days vs 5.98) (p= 0.003). 43.2% of Candida
CAUTI patients had diabetes compared to 25.5% of bacterial CAUTI (p= 0.09).
SIRS criteria was present in 90.9% of patients in the Candida group and 76.2% in
the bacteria group (p= 0.07).
Fever sources other than CAUTI (mainly pneumonia and bloodstream infections)

were more often present in the Candida group than the bacteria group (50% and
38.1%, p = .35) as was the proportion of patients with physician-diagnosed infections
(68.2% vs 47.2%, p = 0.04). In-hospital mortality was 29.6% in the Candida group and
18.2% in the bacteria group (p = 0.15).
Conclusion. Compared to bacterial CAUTI patients, Candida CAUTI patients

had more intensive healthcare exposure, longer durations of indwelling urinary
catheters, and more frequently had co-infections at the time of CAUTI diagno-
sis. These factors suggest that in many cases, Candida CAUTI is a marker or
increased severity of illness, represents colonization rather than true infection
and is not clinically relevant. NHSN criteria should be modified to account
for these factors.
Disclosures. All authors: No reported disclosures.

871. NHSN CAUTI Rates in the ICU: The Impact of Fever Prevalence,
Length of Stay (LOS) and Frequency of Obtaining Urine Cultures
Natasha Bagdasarian, MD, MPH1; Susan Szpunar, PhD2; Rebecca Battjes, BA3;
Stephen Shemes, BS4; Debi Hopfner, RN, BSN3; Karen Jones, RN, BSN3; Mohamad
G. Fakih, MD, MPH5; 1Infectious Diseases, St John Hospital and Medical Center,
Detroit, MI; Internal Medicine, Wayne State University, Detroit, MI; 2Graduate
Medical Education, St. John Hospital and Medical Center, Grosse Pointe Woods, MI;
3Infection Prevention, St John Hospital and Medical Center, Grosse Pointe woods, MI;
4Medical Education, St. John Hospital and Medical Center, Grosse Pointe Woods, MI;
5Infection Prevention and Control, St. John Hospital and Medical Center, Grosse
Pointe Woods, MI

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Catheter-associated urinary tract infection (CAUTI) represents a
common hospital-acquired infection. Urine cultures are often obtained without
appropriate indications, and positive urine cultures in the setting of fever can meet
the National Healthcare Safety Network (NHSN) definition of CAUTI without clini-
cally significant findings. We hypothesized that increased prevalence of fever, longer
length of stay (LOS) and higher frequency of urine cultures are associated with higher
rates of CAUTI in the intensive care unit (ICU) using NHSN criteria.
Methods. We collected data on fever prevalence, LOS, urine culture results

and numbers of CAUTI per the NHSN definition, from January 1, 2013 to December 31,
2013, from the medical (MICU), surgical (SICU) and cardiovascular (CVICU) intensive
care units at an 804-bed tertiary care, teaching hospital. Data were analyzed using
ANOVA, chi square, the Kruskal Wallis (KW) test and z-test for proportions.
Results. The CAUTI rate was significantly higher in the SICU compared to MICU

and CVICU. In addition, patients in the SICU had significantly longer LOS, and higher
fever prevalence (table-KW test was used due to skewed distributions). The average
number of patient-days with fever was 1.18 ±2.83 for SICU, 0.75 ±1.75 for MICU,
and 0.48 ±1.29 for CVICU. More urine cultures were sent in the SICU vs the
MICU, but percent positive urine cultures were significantly fewer in the SICU. The
CVICU sent the most urine cultures, however positive urine cultures were fewer and
fever prevalence was lower.

Urine culture data, fever prevalence, LOS and CAUTI rates by ICU.

Urine culture
sent/1,000
patient days

% Positive
urine
cultures

Mean
Patient
days with
fever (±SD)

Mean
LOS
in days
(±SD)

NHSN
CAUTIs/1,000
catheter days

SICU 48.50 28.2% 1.18
(±2.83)

5 (±6.0)

7.0
MICU 44.73 37.6% 0.75

(±1.75)
4 (±3.51)

2.4
CVICU 52.68 22.2% 0.48

(±1.29)
4 (±3.6)

2.2
p=0.002* p<0.0001^ p<0.0001^ CVICU vs SICU

p=0.022**
MICU vs SICU
p=0.002**

*chi square ^KW test **z-test
Conclusion. ICUs have different patient characteristics and practices which may

influence NHSN CAUTI rates. Fever prevalence, urine culture practices, and LOS
can impact NHSN CAUTI rates, and this measure may not represent the true clinical
burden of CAUTI in the ICU.
Disclosures. K. Jones, Agency for Healthcare Research and Quality: Project Coor-

dinator, Research grantM. G. Fakih, Agency for Healthcare Research and Quality: Re-
search Contractor, Salary

872. The Yield of Urine Cultures in Intensive Care Unit Patients with
Indwelling Urinary Catheters
Rudy Tedja, DO1; Jean Wentink, RN, BSN, MPH2; Rodney Thompson, MD3;
Priya Sampathkumar, MD3; 1Critical Care Medicine, Mayo Clinic, Rochester, MN;
2Infection Prevention and Control, Mayo Clinic, Rochester, MN; 3Infectious Disease,
Mayo Clinic, Rochester, MN

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Catheter associated urinary tract infections (CAUTIs) are the most
frequent healthcare-associated infection (HAI). Intensive care unit (ICU) CAUTIs
identified using the National Healthcare Safety Network (NHSN) definition are pub-
licly reported and are considered as a quality measure. However, clinicians are often
challenged with differentiating CAUTI from asymptomatic bacteriuria. We sought to
delineate the epidemiology of ICU CAUTIs in order to identify the role of urine cul-
tures in the ICU setting.
Methods. All ICU CAUTIs identified in 2012 and 2013 by Infection Control using

the NHSN definition were reviewed. Patient demographics, urinary catheter data, and
culture results were obtained from the Infection Control database. Additional chart
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review was done to abstract information on indications for urine culture, symptoms,
antimicrobial therapy, adverse drug reactions and patient outcome.
Results. A total of 105 ICU CAUTIs were identified for a CAUTI rate of 2.5 per

1,000 catheter days. 3,767 ICU catheter urine cultures were submitted during this time
period, for a CAUTI rate of 2.8%. The most common organisms were yeast (53%), E.
coli (18%), Enterococcus spp (12%), and Pseudomonasspp (7%). The primary indica-
tion of urine culture for patients who had CAUTIs was fever (97%). In the majority of
patients an alternative explanation of fever was found: fever due to infection other than
CAUTI (51%), and non-infectious cause of fever (17%). Pneumonia (53%) was the
most common infection identified. Of the 34 (32%) patients with positive urine cul-
tures and no other identifiable cause of fever, only 17/34 (50%) received antimicrobials
directed at the urinary pathogen.
Conclusion. Urine cultures are frequently obtained in ICUs for an evaluation of fever,

but they have a low yield. Fever was attributed to an alternative cause in most patients.
When an alternative cause was not found, urine culture results were not used to guide
antimicrobial therapy in the majority of patients. Urine cultures in all catheterized ICU
patients with fever is likely not a cost-effective strategy. There are no clinical findings
that distinguish bacteriuria from CAUTI in the febrile ICU patient in most cases.
Disclosures. All authors: No reported disclosures.

873. Using natural language processing on electronic medical notes to
detect the presence of an indwelling urinary catheter
Adi Gundlapalli, MD, PhD, MS1; Guy Divita23; Tyler Forbush3; Andrew Redd PhD3;
Marjorie Carter, MSPH3; Ashley J. Gendrett, BS, MPH4; Kalpana Gupta, MD, MPH5;
Ying Suo, MS2; B.S. Begum Durgahee, MS3; Sarah Krein, PhD, RN6; Michael Rubin,
MD, PhD2; Anne Sales, PhD, RN7; Matthew Samore, MD8; Barbara W. Trautner, MD,
PhD9; 1University of Utah School of Medicine and Salt Lake City VA Health Care
System, Salt Lake City, UT; 2Internal Medicine, University of Utah School of Medicine,
Salt Lake City, UT; 3Ideas Center, VA Salt Lake City Health Care System, Salt Lake City,
UT; 4Houston Center for Innovations in Quality, Effectiveness, and Safety, Michael
E. Debakey Veterans Affairs Medical Center, Houston, TX; 5Department of Medicine/
Boston University School of Medicine, Boston, MA; 6Department of Internal
Medicine, Division of General Medicine, University of Michigan Medical School, Ann
Arbor, MI; 7Division of Nursing Business and Health Systems, University of Michigan,
School of Nursing, Ann Arbor, MI; 8University of Utah School of Medicine, Division
of Epidemiology, Salt Lake City, UT; 9Section of Infectious Diseases, Department of
Medicine, Baylor College of Medicine, Houston, TX
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Background. We set out to develop a natural language processing (NLP) algo-
rithm to extract concepts related to indwelling urinary catheters from electronic med-
ical notes.
Methods. A concept lexicon was developed based on domain knowledge, prior ex-

pertise and review of medical notes. Concepts were classified as evidence of either cath-
eter presence or catheter absence. A reference standard set of 1595 randomly selected
documents from inpatient admissions were annotated by human reviewers to identify
all positively and negatively asserted concepts. An NLP algorithm was tuned using 100
documents from the set. Novel lexicon semantics including evidence of catheter ab-
sence and inherently negated terms were used. Electronic medical record note titles
with the highest hit rate for concepts were identified. The NLP algorithm was then test-
ed on a set of 1495 documents to determine agreement between NLP and human ref-
erence standard, sensitivity and positive predictive value (PPV).
Results. The overall cohort included 5,589 unique patients with 77,938 hospital

days from two VA hospitals over a one-year period. The lexicon contained 590 con-
cepts for catheter presence (e.g., Foley catheter was placed) and 18 for evidence of ab-
sence (e.g., Patient has bathroom privileges). Iterative review of NLP outputs on the
training set included false positive analyses and fine-tuning of the algorithm. Overall,
nurse’s notes were the most frequent inpatient note titles; these also yielded the highest
number of concepts with respect to urinary catheters. The overall agreement between
the NLP and reference standard was 71%. With 348 instances of ‘evidence of catheter
presence’ the system found 246 for a sensitivity of 87%. With 84 false positive concepts
associated with catheter presence, the PPV was 59%. For ‘evidence of catheter absence’,
the agreement was 72% (450 instances), sensitivity was 77% and PPV was 68%.
Conclusion. We have shown that it is possible to identify the presence of an in-

dwelling urinary catheter from the free text of electronic medical notes. Further refine-
ment and scaling-up of NLP algorithms to large document sets is ongoing. This is the
first key step in developing protocols to assist humans in large-scale review of patient
charts for CAUTI.
Disclosures. S. Krein, Blue Cross and Blue Shield of Michigan Foundation: Grant

Investigator, Research grant and Research support; Department of Veterans Affairs:
Employee and Investigator, Research support and Salary

874. Risk Factors for Complicated Urinary Tract Infection (cUTI) due to
Pseudomonas
Jessina C. Mcgregor, PhD; Miriam R. Elman, MPH; Brie N. Noble, BS; Jon P. Furuno,
PhD; Department of Pharmacy Practice, Oregon State University/Oregon Health and
Science University College of Pharmacy, Portland, OR
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Background. Treatment of cUTI due to Pseudomonas is challenging because of
the organism’s propensity to form biofilms and its intrinsic and acquired resistance

to many antibiotics. Our objective was to identify risk factors for Pseudomonas as
the causative pathogen among hospitalized patients with cUTI.
Methods. We conducted a retrospective cohort study of cUTI among adult inpa-

tients at an academic medical center from May 1, 2009 – December 31, 2013. Pregnant
patients or those without microbiology data were excluded. cUTI was defined as cath-
eter-associated UTI (CAUTI); acute pyelonephritis; UTI in patients with uropathy or
other urinary tract functional abnormality (UT abnormality), urogenital/anorectal sur-
gery, urinary calculi, quadriplegia/paraplegia, spinal cord injury/disorder, kidney
transplant, or end-stage renal disease; or UTI in males. Chi-square and Fisher’s
exact tests were used for bivariable analysis; forward stepwise multivariable logistic re-
gression with p < 0.25 entry and p < 0.05 stay criteria was used to identify independent
predictors of pseudomonal cUTI.
Results. Among 2,598 patients included in the cohort, 202 (7.8%) had Pseudomo-

nal cUTI. Bivariable analysis showed that patients with history of 1st/2nd generation
cephalosporin use, multiple sclerosis (MS), quadriplegia/paraplegia, UT abnormality,
or male sex (all p < 0.01) were more likely to have Pseudomonal cUTI. In the multi-
variable regression model, male sex (OR: 2.2, 95%CI: 1.6-3.0), CAUTI (OR: 1.5, 95%
CI: 1.1-2.1), 1st/2ndgeneration cephalosporin use (OR: 1.8, 95% CI: 1.3-2.5), MS (OR:
2.6, 95% CI: 1.4-4.9), quadriplegia/paraplegia (OR: 3.0, 95% CI: 1.9-4.7), spina bifida
(OR: 0.2, 95% CI: 0.1-0.7), and UT abnormality (OR: 1.9, 95% CI: 1.3-2.7) were iden-
tified as independent predictors of Pseudomonal cUTI.
Conclusion. Patients with CAUTI or certain comorbidities associated with void-

ing problems or increased catheterization may be more likely to develop pseudomonal
cUTI, however, those with spina bifida may be at reduced risk. While further work is
needed to verify these risk factors and their mechanism for conferring risk, valid pre-
dictors may be useful to identify which cUTI patients should receive empiric anti-
Pseudomonal agents.
Disclosures. J. C. Mcgregor, Cubist Pharmaceuticals: Grant Investigator, Research

grant and Research supportM. R. Elman, Cubist Pharmaceuticals: Grant Investigator,
Research support B. N. Noble, Cubist Pharmaceuticals: Grant Investigator, Research
support J. P. Furuno, Cubist Pharmaceuticals: Grant Investigator, Research grant and
Research support

875. Prospective Monitoring of Indwelling Urinary Catheters in
Hospitalized Patients
Bona Yoon, MPH; Lena Furmark, MD; Samantha Mcintosh, MD; Angelike P. Liappis,
MD; Veterans Affairs Medical Center, Washington, DC
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Background. Indwelling urinary catheters (IUCs) in hospitalized patients can lead
to catheter-associated urinary tract infections (CA-UTIs) or be placed in those with
UTIs. Not infrequently, broad spectrum gram negative (BS-GN) coverage is used as
empiric treatment when providers lack data available to make treatment choices.
Methods. We prospectively followed IUCs in medical inpatients: those inserted at

admission (ADM), during the hospital stay (HS) and those with chronic IUCs. EMR
allowed retrospective review of outcomes, UTI-related provider documentation, urine
studies including cultures (ucx) and treatment decisions.
Results. In 2yrs, 549 IUCs were followed; 55% placed during HS, 41% at ADM and

4% were chronic. Our cohort was predominantly male (98%) with mean age
73.2 ± 12.5yrs; IUC indications were genito-urinary obstruction (41%), tracking ins/
outs (26%), decubiti (5%) with 18% inserted while critically-ill. The 28d mortality
was 21% and 12% died during hospitalization. Median IUC duration 5d (1-60d)and
mean insertion time from admission of 5.5 ± 13.3d (1-117d). Compared to ADM
IUCs, chronic and HS IUCs were in longer (+12.1d and +4.7d, <0.001). Providers
treated over a third of patients with IUCs for UTI (184/549,34%). Provider documen-
tation allowed CDC CAUTI definition in 16% and a quarter of ucxs were unevaluable.
Empiric BS-GN coverage was initiated in a third of UTIs; 10% of cxs demonstrating
ESBL/MDR GNs. Our EMR adjudication disagreed with providers in over 40% of
treated UTIs.
Conclusion. Patients admitted with IUCs are a potentially vulnerable group. Age,

debilitation and overlapping illness understandably contribute to a providers willing-
ness to treat empirically. Frequently opting for BS coverage, a provider’s decisions may
be hampered by inability to remove IUC, unclear symptomology and/or contaminated
cultures. IUCs are an important target for antimicrobial stewardship.
Disclosures. All authors: No reported disclosures.

876. Strategies for Success in Emergency Department Catheter-Associated
Urinary Tract Infection Prevention Programs
Eileen J. Carter, RN, BSN1; Daniel J. Pallin, MD, MPH2; Leslie Mandel, PhD, MA, MS3;
Corine Sinnette, MA, MPH4; Jeremiah Schuur, MD, MHS4; 1Columbia University
School of Nursing, New York, NY; 2Brigham and Women’s Hospital, Boston, MA;
3School of Nursing, Science, and Health Professions, Regis College, Weston, MA;
4Brigham and Women’s Hospital, Boston, MA
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Background. The emergency department (ED) is a primary source of urinary
catheterization in hospitals; yet, CAUTI prevention bundles have been developed in
the inpatient setting. We aimed to identify successful strategies used among EDs
who were early, successful adopters of CAUTI prevention programs.
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Methods. Qualitative study of early adopting EDs. Using data from a prior nation-
wide survey and national publicity, we screened over 400 EDs and identified 6 ED
CAUTI programs with early, successful adoption of CAUTI prevention programs, de-
fined as utilizing criteria for urinary catheter (UC) placement and tracking ED-placed
UCs. We conducted 6 ED site visits, 58 semi-structured interviews and 9 focus groups
with key personnel. In total we enrolled 102 participants (e.g., ED nurses, doctors, in-
fection control staff ). We assessed motivations, barriers and successful strategies, fo-
cusing on UC use, insertion practices, and maintenance. We transcribed interviews
verbatim and 3 coders used content analysis to code material in NVivo9. The primary
coder subsequently reviewed all codes and transcripts to identify themes of CAUTI
programs, which were reviewed by all authors and discussed to ensure consensus.
Results. ED staff reported that they were motivated to prevent CAUTI by feeling

accountable for UC use, and believing that program compliance results in better pa-
tient care. Successful approaches to minimize UCs in the ED included: requiring doc-
tors to use decision support tools, nurse use of UC criteria checklists, and removal of
default UC orders from trauma protocols. Programs cited the following strategies to
ensure proper insertion technique: modifying workflow of insertions (e.g., use of spec-
ified staff ), changing UC products, training staff on placement, and conducting inser-
tion audits. Barriers to process change included difficulty proving that CAUTI
originated in the ED and goal conflict in urine culture practice patterns with some
EDs routinely culturing UCs, whereas others limited testing.
Conclusion. Among EDs that successfully adopted CAUTI prevention programs,

common motivations, barriers and strategies emerged. Workflow redesign around UC
utilization and insertion technique was cited as most critical to success by participants.
Disclosures. All authors: No reported disclosures.

877. Prevention of Catheter Associated Urinary Tract Infections (CAUTIs):
results and challenges
Sawsan Alkurabi, MD1; Ali Hassoun, MD, FACP2; Roslyn Jett-Mitchell3; 1Medicine
UAB-Huntsville Campus, Huntsville, AL; 2Alabama Infectious Diseases Center,
Huntsville, AL; 3Quality Management, Huntsville Hospital, Huntsville, AL

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. CAUTIs are one of the most common hospital acquired infections.
Basic and specific practices to prevent CAUTIs have been applied in different institu-
tions but reducing rates of CAUTIs and Foley catheter days remains challenging.
Methods. Implementation of specific practices to reduce CAUTIs including Nurse

Driven Foley Catheter removal protocol, monthly Infection control team unit rounds
for education and assessment of catheter indications and a Foley Catheter Bundle that
have guidelines for Foley insertion best practice competency and urinary catheter best
practice algorithm.
Results. This study was conducted in a 941 bed tertiary center which includes 100

ICU beds. In addition to basic CAUTI prevention practices, the above mentioned spe-
cific practices were implemented in October 2012. Prior to specific practices interven-
tions, we had per month mean patient days of 19,313, Foley days of 3662 (3426-4031)
and 10.08 CAUTIs (7-13) in compare to post interventions where we had mean patient
days of 19,916, Foley days of 3211 (2866-3556) and CAUTI number of 6.69 (2-10).
CAUTI rate per 1,000 catheter days was reduced by 30% from 2.94 to 2.08. CAUTI
rate per 10,000 patient days decreased from 5.59 to 3.35 with 41% reduction despite
the fact that Foley days was reduced by 14% only. We faced many challenges including
healthcare professional commitment to engage in the application of these specific mea-
sures, definitions of CAUTIs by CDC/NHSN lack complete validation and CAUTI
rates can vary depending on the reporting method used. In addition, we noticed
more than 50% of urine cultures grew yeast which can be a colonizer or a contaminant
rather than an infectious agent. Also, patients transferred from long term facility or
other centers are more likely to develop CAUTIs.
Conclusion. CAUTIs can be reduced by implementing specific measures which

included nurses driven protocol, infection control team Foley catheter rounds, and
Foley catheter bundles. Further studies are needed to evaluate these measures. In ad-
dition, further work is needed to validate and modify CDC/NHSN definitions and cri-
teria for CAUTI to help better understand the effectiveness of these prevention
methods. Education programs for healthcare professionals concerning CAUTIs and
its complication will be helpful to implement prevention methods.
Disclosures. All authors: No reported disclosures.

878. Sustained Reduction in Catheter-associated Urinary Tract Infection
(CAUTI) Rates Using a Collaborative Program Approach
John Toney, MD1; Marie Carlucci, RN2; Miriam Ruisz, BSMT, MPA2; Sandra Gompf,
MD3; 1Infectious Disease Section, James A. Haley Veterans Hospital, Tampa, FL;
2James A. Haley Veterans Hospital, Tampa, FL; 3Infectious Disease Section, James
A. Haley Veterans Hospital, Tampa, FL

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Approximately 15-25% of hospitalized patients receive a urinary
catheter during their hospital stay. Among UTIs acquired in the hospital, approximate-
ly 75% are associated with a urinary catheter.
Methods. Our hospital, a large tertiary-care facility with a substantial spinal cord

injury population and on-site nursing care center, were experiencing significant symp-
tomatic CAUTI rates. We implemented a collaborative CAUTI prevention program in

late 2011 using our MICU and one ward as trial areas employing a closed system silver
urinary catheter (SUC) trial for two weeks with concurrent targeted intense nursing
and support staff education of proper insertion and maintenance of SUC with no
CAUTI during the trial; weekly CAUTI tracers were used to monitor practices. A sec-
ond trial was conducted early 2012 for 7 months within all acute care units, emergency
department, and nursing care center involved; weekly tracer monitoring continued.
Results. Our CAUTI rates declined from 5.1/1,000 urinary catheter days (UCD)

late 2011 (pre-intervention) to 3.5/1,000 UCD in early 2012 with the first trial imple-
mentation; this further decreased to 1.4/1,000 UCD overall rate with the full hospital
implementation in 2012. Our overall CAUTI rate for 2013 was 1.1/1,000 UCD.
Conclusion. Our overall collaborative approach which involved: engagement of

frontline staff in targeted education on maintenance of indwelling urinary catheters
and CAUTI prevention efforts; a strong interdisciplinary clinical focus; greater spread
of evidence-based practice standards through the use of SUC technology; and excellent
communication, contributed to the significant and sustained aggregate reduction of
symptomatic CAUTI incidence rates throughout our inpatient care areas.
Disclosures. All authors: No reported disclosures.

879. Systematic Review of Interventions to Reduce Catheter-Associated
Urinary Tract Infection in the Long-Term Care Setting
Jennifer Meddings, MD, MSc1; Sanjay Saint, MD, MPH1,2; Sarah Krein, PhD, RN1,2;
Andy Hickner, MSI1,3; Heidi Reichert, MA1; Elissa Gaies, MD, MPH2; Sara Mcnamara,
MT(ASCP), MPH2,4; Lona Mody, MD, MSc1,2,5; 1Department of Internal Medicine,
Division of General Medicine, University of Michigan Medical School, Ann Arbor, MI;
2Veterans Affairs Ann Arbor Healthcare System, Ann Arbor, MI; 3Cushing/Whitney
Medical Library, Yale University, New Haven, CT; 4Department of Internal Medicine,
Division of Geriatric Medicine, University of Michigan Medical School, Ann Arbor,
MI; 5Geriatric Research Education and Clinical Center, Veterans Affairs Ann Arbor
Healthcare System, Ann Arbor, MI

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Catheter-associated urinary tract infection (CAUTI) is a common,
costly and morbid nosocomial infection for residents of long-term care (LTC).
Methods. We systematically searched for controlled interventions (randomized or

non-randomized) aiming to reduce UTIs (categorized as nosocomial UTI, CAUTI or
bacteriuria) and/or urinary catheter use (all types) in the LTC setting (nursing homes,
skilled nursing facilities) or rehabilitation and spinal cord programs in English through
November 13, 2013 using the electronic databases of Ovid MEDLINE, Cochrane Li-
brary via Wiley, CINAHL, Web of Science and Embase.com. Two authors abstracted
data and assessed study quality using a modified Downs and Black Quality Index, with
abstract discrepancies addressed by third author.
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Results. 24 records (Figure) describing 23 controlled-interventions were included;
several reported decreased UTIs, CAUTIs or urinary catheter use though often under-
powered to assess significance. No analyses were pooled given heterogeneity of inter-
ventions, study designs, and outcomes. Study quality was variable (score range 4-27,
median: 11.8). CAUTI prevention bundles have been implemented with some evidence
of success in LTC, with similarities to acute-care bundles (e.g., hand hygiene, strategies
to avoid placement and prompt removal of catheters, proper catheter insertion/main-
tenance) plus interventions focused on chronic catheter needs, incontinence and pre-
emptive barrier precautions.
1. Catheters in newly admitted patients should be removed to assess if still needed;
2. Aseptic insertion of indwelling catheters, hand hygiene before and after every res-

ident contact, and barrier precautions during intimate care (i.e., toileting, bathing);
3. Use catheters only if indicated; routine assessments of catheter need (daily in

short-term residents, otherwise monthly) should be conducted with alternatives con-
sidered;
4. Training and mentorship of staff and family regarding catheter care;
5. Incontinence plans to address individual resident challenges and solutions.
Conclusion. Reviewing the available evidence, we propose 5 "C.A.U.T.I" bundle

components to prioritize for preventing CAUTI in the LTC setting:
Disclosures. J. Meddings, AHRQ: Grant Investigator, Salary; SHEA: Member,

Speaker honorarium; QuantiaMD: invited speaker/developer for educational webi-
nar, Speaker honorarium S. Krein, Blue Cross and Blue Shield of Michigan Founda-
tion: Grant Investigator, Research grant and Research support; Department of
Veterans Affairs: Employee and Investigator, Research support and Salary
A. Hickner, AHRQ: Collaborator, Salary and staff member on grants and contracts;
VA HSR&D: Collaborator and Employee, Salary and was employee during project;
University of Michigan: Employee, employee (now part-time) during project, Salary;
Yale Medical Library: Employee, Salary after work on this project completed
H. Reichert, AHRQ: Collaborator, Salary and statistician, analyst on grant of Jennifer
Meddings E. Gaies, AHRQ: Collaborator, Research associate as staff on grants and
contracts, Salary; VA HSR&D: Employee, Salary S. Mcnamara, University of Mich-
igan: Employee, Salary; AHRQ: Collaborator, Salary and staff member on grants and
contracts; NIH: Collaborator, Salary and staff member on grants and contracts of
Lona Mody

880. Incidence rates of ventilator-associated events and ventilator-
associated pneumonia in the National Healthcare Safety Network, 2012-
2013
Shelley S. Magill, MD, PhD; Cindy Gross, MT, SM (ASCP), CIC; Jonathan R. Edwards,
MStat; Division of Healthcare Quality Promotion, Centers for Disease Control and
Prevention, Atlanta, GA

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Surveillance for ventilator-associated events (VAEs) is based on de-
tecting conditions associated with increased oxygen or positive end-expiratory pres-
sure (PEEP) settings. In 2013 the National Healthcare Safety Network (NHSN)
replaced traditional ventilator-associated pneumonia (tVAP) with VAE surveillance
in adult inpatient units. In August 2013 a minor PEEP criterion change was made.
We compared VAE rates before and after the change and tVAP to VAE rates in 9 in-
tensive care unit (ICU) types.
Methods. We analyzed data from ICUs with >50 ventilator days that followedNHSN

tVAP (2012) and VAE (2013) protocols. We calculated pooled mean (PM) incidence
rates/1,000 ventilator days before (January-July, 2013) and after (August-December,
2013) the change, and annual PM (APM) VAE (2013) and tVAP (2012) rates, and com-
pared them using rate ratios (RRs) and 95% confidence intervals (CIs) (OpenEpi 3.01).
Results. Of 2,269 ICUs submitting VAE data in 2013, 1766 (78%) reported before

and after the change. VAE rates increased after the change in trauma ICUs only (table).
Of 1487 ICUs that participated in tVAP and VAE surveillance, VAE rates were highest
in trauma and neurology ICUs. VAE rates were significantly higher than tVAP rates in
all except burn ICUs (table).

VAEs/1,000 vent days,

Before and after

definition change

Events/1,000

vent days,

VAE and tVAP

ICU # ICUs

Before,

PM

After,

PM

RR

(95% CI)

#

ICUs

VAE

APM

tVAP

APM

RR

(95% CI)

Trauma 64 10.18 11.60 0.88 (0.78-

0.99)

50 10.99 3.46 3.18 (2.80-3.60)

Neurology 16 9.65 9.13 1.06 (0.78-

1.43)

13 10.28 2.11 4.87 (3.22-7.36)

Neurosurg 75 9.30 8.52 1.09 (0.95-

1.26)

54 8.59 2.27 3.78 (3.13-4.50)

Surgical 142 7.81 7.92 0.99 (0.89-

1.09)

106 8.04 2.37 3.40 (3.02-3.82)

Medical 242 7.04 7.35 0.96 (0.89-

1.03)

197 7.03 0.95 7.38 (6.51-8.27)

Cardiac 148 6.95 6.80 1.02 (0.89-

1.17)

112 7.74 0.85 9.13 (7.30-

11.43)

Burn 26 6.44 8.62 0.75 (0.51-

1.08)

24 6.27 4.71 1.33 (0.95-1.87)

Cardiothoracic 169 5.72 6.80 0.96 (0.85-

1.09)

132 6.26 1.82 3.45 (2.99-3.98)

Med/surg 884 5.36 5.52 0.97 (0.92-

1.02)

799 5.40 1.15 4.68 (4.39-5.00)

Conclusion. The impact of the PEEP criterion change on VAE rates was limited. In
most ICU types VAE rates were higher than tVAP rates, reflecting VAE’s capture of a
wide range of conditions. Work is needed to understand VAE rate differences among
ICU types.
Disclosures. All authors: No reported disclosures.

881. New Ventilator Associated Event (VAE) Definition: Persistence of
Subjective Variability
Kathleen Mcmullen, MPH, CIC1; Anthony Boyer, MD2; Noah Schoenberg, MD2;
Hilary M. Babcock, MD, MPH3; Scott Micek, PharmD4; Marin Kollef, MD2; 1Patient
Safety and Quality, Barnes-Jewish Hospital, St. Louis, MO; 2Pulmonary and Critical
Care Medicine, Washington University School of Medicine, St. Louis, MO; 3Division
of Infectious Diseases, Washington University School of Medicine, St. Louis, MO;
4Pharmacy, Barnes-Jewish Hospital, St. Louis, MO

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. The National Healthcare Safety Network (NHSN) has recently sup-
ported efforts to shift surveillance away from ventilator associated pneumonia (VAP)
to ventilator associated events (VAE) to decrease subjectivity in surveillance and in-
crease clinical correlation. This study compares the results of an automated surveil-
lance strategy using the new VAE definition to a prospectively performed clinical
application of the definition.
Methods. All patients ventilated for 2 or more days in the medical and surgical

intensive care units (ICUs) were evaluated by two methods: 1) retrospective surveil-
lance using an automated algorithm combined with manual chart review following
the NHSN VAE methodology and 2) prospective surveillance with some modifications
of the NHSN methodology by pulmonary physicians in collaboration with the clinical
team administering care to the patient at the bedside.
Results. Of the 1209 patients evaluated, 69 were found to have VAE by the

retrospective surveillance while the prospective surveillance identified 67 events.
56 patients were determined to have VAE by both methods (kappa = 0.81,
p = 0.04). There were 24 patients considered to be VAE by only one of the meth-
ods. Most discrepancies were the result of clinical disagreement with the NHSN
VAE methodology.
Conclusion. There was good agreement between the study teams. Overall, a sim-

ilar number of events were called by each method (69 vs 67). Awareness of the limita-
tions of the surveillance definition for VAE can help infection prevention personnel in
discussions with critical care partners about optimal use of these data.
Disclosures. S. Micek, Tetraphase: Grant Investigator, Research support

M. Kollef, Cubist: Speaker’s Bureau, Speaker honorarium; Basilea: Speaker’s Bureau,
Speaker honorarium; Merck: Speaker’s Bureau, Speaker honorarium

882. Risk Factors for Ventilator Associated Events
Dooshanveer Nuckchady, MD1; Michael G. Heckman, MS2; Nancy N. Diehl, BS2;
Darlene Carey, RN3; John Moss, MD4; Tara Creech, RN3; Robert Domnick5; Walter
C. Hellinger MD1; 1Infectious Disease, Mayo Clinic Jacksonville, Jacksonville, FL;
2Biostatistics, Mayo Clinic Florida, Jacksonville, FL; 3Infection Prevention and Control,
Mayo Clinic Florida, Jacksonville, FL; 4Mayo Clinic Florida, Jacksonville, FL;
5Information Technology, Mayo Clinic Rochester, Jacksonville, FL

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Surveillance definitions for four hierarchically related ventilator as-
sociated events (VAEs) were introduced in 2013: ventilator associated condition (VAC),
infection related ventilator associated condition (IVAC), possible and probable venti-
lator associated pneumonia (VAP). VAEs are associated with increased duration of me-
chanical ventilation, prolonged hospital stay and increased risk of death in hospital.
Risk factors for VAEs remain to be determined.
Methods. The medical records of all patients undergoing their first episode of me-

chanical ventilation of over 48 hours duration from April 1 to September 30, 2013, in
the medical or surgical intensive care unit (ICU) of a 214 bed hospital were reviewed.
VAEs were identified using January 2013 definitions from the National Healthcare
Safety Network. Information was collected on 35 patient demographic or health char-
acteristics at ICU admission and on 15 processes of care or complications of health
appearing after ICU admission. Risk factors for VAE were evaluated using single var-
iable Cox proportional hazards regression models, where relative risks (RR) and 95%
confidence intervals (CI) were estimated.
Results. 191 patients met criteria for study. Median age was 65 years and 110 pa-

tients (58%) were male. The most common admission diagnoses were central nervous
system disease (24%), sepsis (18%), and cardiovascular disease (17%). VAC, IVAC, pos-
sible VAP and probable VAP were identified in 36, 18, 12 and 1 patients. Median days
from intubation to VAE, IVAC and possible VAP were 4, 5 and 5 respectively. Acute
respiratory distress syndrome was associated with the subsequent appearance of VAC
(RR: 2.69, CI 1.28-5.66, P = 0.009) and IVAC (RR 3.43, CI 1.26-9.32, P = 0.016). Renal
replacement therapy (RR 2.43, CI 1.02-5.76, P = 0.044), insertion of a nasogastric tube
(RR 0.38, CI 0.15-0.94, P = 0.036) and mechanical ventilation at ICU admission (RR
0.49, CI 0.25-0.95, P = 0.035) were associated with VAC.
Conclusion. Identification of risk factors were limited by the small size of the co-

hort and number of VAEs. However relevant processes of care and complications of
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health, particularly those occurring shortly after intubation and related to the develop-
ment of ARDS, may not have been included. Studies of larger cohorts derived from
careful review of patients who sustain a VAE are warranted.
Disclosures. All authors: No reported disclosures.

883. Is the Patient the Problem? A look at baseline characteristics of
patients with Infectious Ventilator Associated Events
John O’horo, MD, MPH1; Priya Sampathkumar, MD2; Ronaldo Sevilla Berrios, MD1;
Rahul Kashyap, MBBS3; 1Critical Care Medicine, Mayo Clinic, Rochester, MN;
2Infectious Diseases, Mayo Clinic, Rochester, MN; 3Critical Care Anesthesiology,
Mayo Clinic, Rochester, MN

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Ventilator associated events (VAEs) are associated with increased
hospital length of stay, duration of ventilation, costs and mortality. VAEs exist along
a continuum ranging from ventilator associated complications (VAC) to infectious
ventilator associated complications (IVAC) to ventilator associated pneumonia
(VAP). Because these events occur on ventilators, most research looks to environment
or pathogen factors for prevention and intervention. We sought to examine host char-
acteristics and compare patients with VAC, IVAC and VAP in terms of demographics
and severity of illness.
Methods. This study was performed as a retrospective chart review. Eligible pa-

tients were age >18 with a ventilator associated event as defined by Centers for Dis-
ease Control/National Health Surveillance Network definition, and research
authorization on file with our institution. Case finding was done via an infection
control database maintained at our institution which identifies all VAEs. VAEs
were then categorized as VAC, IVAC or VAP by one of the investigators via chart
review. Demographic data, including Acute Physiology and Chronic Health Evalu-
ation (APACHE) score calculated 1 and 24 hours after intensive care unit admis-
sion abstracted using an electronic data mart maintained on all intensive care
patients.
Results. In the study period, 122 VAC, 31 IVAC and 14 VAP were identified. De-

mographic data characteristics were not significantly different between groups includ-
ing age (means in years, VAP = 51.8, IVAC = 57.6, VAC = 56.3, p = 0.41), gender (%
male, VAP = 64.3%, IVAC = 71.9%, VAC = 69.7%, p = 0.87), or BMI (vac = 30.4,
IVAC = 31.0, VAP = 29.5). APACHE scores were similarly no different at 1 hour
(VAC = 58.0, IVAC = 62.3, VAP = 56.6, p = 0.69) or 24 hours (VAC = 78.0, IVAC = 73.6,
VAP = 86.0, p = 0.43). Sensitivity analyses treating variables as dichotomous (VAC vs
all others) similarly showed no difference.
Conclusion. Although limited by the low baseline rate of VAE at our institution

and thus small sample size, these data indicate that host factors in terms of acute phys-
iology or demographics are not major determinants of which patient will progress to
VAP. Pathogen and environment factors should be focus of further efforts for VAC de-
tection and prevention.
Disclosures. All authors: No reported disclosures.

884. Optimization of PEEP as a Strategy to Reduce Ventilator-Associated
Events
Marci Drees, MD, MS, FACP1,2; Joel Brown II, BSRT RRT FAARC1; Thomas Gillin,
BSRT RRT1; Nora Protokowicz, MSN, RN, CIC1; Louise Fagraeus, BSN, RN, CCRN1;
Theresa Panchisin, RN, APN, MSN, ACNS-BC, CCRN1; Brett Booker, AS RRT1;
Gary Dombroski, AS RRT1; John Emberger, BS RRT ACCS FAARC1;
Vinay Maheshwari, MD1; Gerard Fulda, MD1; Robert Dressler, MDMBA1; 1Christiana
Care Health System, Newark, DE; 2Medicine, Jefferson Medical College, Thomas
Jefferson University, Philadelphia, PA

Session: 111. Device-Associated HAIs
Friday, October 10, 2014: 12:30 PM

Background. Current ventilator bundles primarily aim to prevent pneumonia.
New ventilator-associated event (VAE) definitions launched by the National Health-
care Safety Network (NHSN) in January 2013 detect other physiologic processes than
pneumonia. Use of higher positive end-expiratory pressure (PEEP) may reduce other
causes of VAE, such as atelectasis and acute lung injury.
Methods. We initiated a pilot project in a 22-bed surgical/trauma ICU, part of

a large community-based academic health care system, in December 2013. The
project involved initiating PEEP of 8 cm H20, rather than 5, as the standard op-
tion for all newly ventilated patients in the study ICU. Respiratory therapists were
educated as to the protocol and conducted spontaneous breathing trials and ven-
tilator weaning per their usual practice. We tracked number and rate of VAEs (per
1,000 ventilator-days), mean ventilator-days per month, and mean ICU days per
month.
Results. During the 4-month pilot, 263 patients underwent mechanical ventilation

in the study ICU. The total VAE, IVAC, and possible/probable VAP rates decreased
during the pilot, while the VAC rate remained stable (Table; Figure). Compared to
the preceding 4 months (with 291 ventilated patients), average ventilator days de-
creased slightly during the PEEP trial (4.6 ± 4.8 days vs 5.1 ± 5.9 days, p = 0.3) and av-
erage ICU length of stay remained stable (6.7 ± 8.3 days vs 6.8 ± 7.9 days). No
barotrauma or other complications were detected.

VAE type

Preceding 4 months
n (rate per 1,000

vent-days)

Pilot n
(rate per 1,000
vent-days)

Rate ratio
(95% CI)

VAC 13 (11.3) 10 (11.0) 1.0 (0.4-2.2)
IVAC 9 (7.8) 3 (3.3) 0.4 (0.1-1.5)
Possible/probable
VAP

8 (6.9) 2 (2.2) 0.3 (0.04-1.4)

Total VAE 30 (26.0) 15 (16.5) 0.6 (0.3-1.2)

VAC, ventilator-associated condition; IVAC, infection-related VAC; VAP,
ventilator-associated pneumonia

Conclusion. Pilot data suggest that higher standard PEEP levels at time of initia-
tion of mechanical ventilation may help to reduce VAE, without increasing harm.
Other ventilator bundle components were utilized simultaneously and likely also con-
tributed to decreased events. Further study is warranted in additional ICUs, for longer
duration, and of additional outcomes such as antimicrobial utilization.
Disclosures. All authors: No reported disclosures.

885. Challenges Associated with Using Biomedical Big Data for Research on
Healthcare-Associated and Community-Acquired Infections
Bevin Cohen, MPH, MPhil; Jianfang Liu, PhD, MAS; Elaine Larson, RN, PhD, FAAN,
CIC; Columbia University School of Nursing, New York, NY

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. Health information technology yields digital data on large patient
populations which may be useful for surveillance and outbreak investigations, evalu-
ating impacts of treatments and infection control policies, and identifying infection
risk factors. However, these data have limitations. Our aim is to describe issues encoun-
tered during development of a large electronic clinical database for research on
infections.
Methods. We retrospectively built a database encompassing the electronic medi-

cal, billing, and demographic information of all patients discharged from four hospitals
within a New York City network from 2006-2012 (>760,000 discharges). Data were
collected from the electronic medical record, admission-discharge-transfer system,
clinical data warehouse, and departmental records. Computerized algorithms were de-
veloped to identify infections.
Results. Issues included incomplete documentation in electronic health records

and billing codes, which resulted in over/underestimation of urinary and central ve-
nous catheter days, inaccurate records of onset/discontinuation of isolation precau-
tions, limited sensitivity of billing codes for identifying infections, and limited
availability of present-on-admission billing codes for determining whether risk factors
were present prior to infection. Changes to data collection and storage over time cre-
ated artificial increases/decreases in risk factors (e.g., central line days, admission
source) and infection rates. Approaches for improving data quality included validating
electronic data against departmental records, discussing charting practices with clinical
staff and coding practices with billers to understand whether and how various data
fields are used, examining data longitudinally to identify unexplained changes, and
working with clinical staff to determine whether differences reflect real practice chang-
es or artifact.
Conclusion. Electronic data holds promise for research and quality improvement,

but data must be carefully validated. Interdisciplinary collaboration between clinicians,
programmers, and data analysts is essential for ensuring that electronic data accurately
represents patients’ clinical experiences.
Disclosures. All authors: No reported disclosures.
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886. Correlation Between Methods to Calculate Denominators for Dialysis
Event Surveillance Using Electronic Health Record Data, Tennessee, 2012
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MSPH4; Marion A. Kainer, MBBS, MPH4; Nicola Thompson1; Chris Lovell2;
Priti Patel1; Matthew Wise, PhD3; 1Division of Healthcare Quality Promotion, Centers
for Disease Control and Prevention, Atlanta, GA; 2Dialysis Clinic, Inc., Nashville, TN;
3Centers for Disease Control and Prevention, Atlanta, GA; 4Tennessee Department of
Health, Nashville, TN

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. To reduce the burden of manual denominator data collection, the
National Healthcare Safety Network (NHSN) uses number of patients dialyzed at a
clinic during the first two working days of a reporting month as a proxy measure
for the total number of patient-days at-risk during that month. Some stakeholders
have expressed concerns that these methods may not reflect patient volume as well
as proxies based on other time intervals during a reporting month. We compared var-
ious denominator measures using electronically obtained denominator data from 13
outpatient dialysis clinics belonging to the same organization.
Methods. All 13 clinics used a uniform electronic health record (EHR) system.

From the EHR, we captured all patient dialysis sessions at each clinic between January
and October 2012 to calculate: the monthly total denominator (i.e., total number of
patients dialyzed at the clinic during all days of the month), and three denominator
proxies (i.e., using the first two, last two, and two randomly selected consecutive work-
ing days of the month). Linear correlation between the NHSN proxy method and the
other denominator measures was evaluated.
Results. During the study period, the EHR included 94,953 patient-months of de-

nominator data from 13 clinics (range: 2,272 – 10,108 per facility). A strong correlation
was observed between monthly total denominator and NHSN denominator proxy
(Pearson Correlation Coefficient [PCC]: 0.988, p < 0.0001), and between the NHSN
denominator proxy and the other proxy methods (PCC: 0.988–0.991). Correlation be-
tween NHSN and total denominator with PCC> 0.3 was found in 11 of the 13 clinics.
Denominators stratified by vascular access types (i.e., central line, arteriovenous fistula
and arteriovenous graft) also showed strong correlation between the denominator
measures.
Conclusion. Analysis of EHR-generated denominator data suggests use of the

NHSN denominator based on 2 consecutive working days at the start of the month
was a satisfactory proxy for the total monthly denominator in most of these dialysis
clinics.
Disclosures. All authors: No reported disclosures.

887. Opportunities to Improve Completeness of MRSA Bloodstream
Infection Reporting From Outpatient Hemodialysis Facilities to the
National Healthcare Safety Network
Duc Nguyen, MD1; Isaac See, MD1; Nicole Gualandi, RN, MS1; Alicia Shugart1;
Ann Goding-Sauer1; Christi Cosby1; Deborah Aragon MSPH2; Ghinwa Dumyati, MD3;
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4Emerging Infections Program, Pittsburgh, PA; 5Johns Hopkins University Bloomberg
School of Public Health, Baltimore, MD; 6Minnesota Department of Health, St. Paul,
MN; 7California Emerging Infections Program, Oakland, CA; 8Connecticut
Department of Public Health, Hartford, CT; 9Division of Infectious Diseases, Emory
University School of Medicine, Atlanta, GA; 10Department of Medicine, Vanderbilt
University School of Medicine, Nashville, TN; 11Oregon Health and Science
University, Portland, OR
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Background. In 2012 the Centers for Medicare and Medicaid Services provided
incentives for outpatient dialysis facilities to report bloodstream infections (BSIs)
among hemodialysis (HD) patients to the National Healthcare Safety Network
(NHSN). Use of a BSI metric for performance measurement requires accurate and
complete data from the > 5,000 dialysis facilities now participating in NHSN. We com-
pared data reported to NHSN with data from the CDC’s Emerging Infections Program
(EIP) to evaluate the completeness of NHSN BSI reporting.
Methods. EIP conducts active, population-based surveillance in 9 states for inva-

sive methicillin-resistant Staphylococcus aureus (MRSA) infections, including BSIs,
and collects data regarding chronic dialysis status and the setting where blood cultures
were drawn. Positive blood cultures drawn as an outpatient or on day 1 or 2 of hospi-
talization in a chronic HD patient are reportable to NHSN. Cases of MRSA BSI from
EIP during January–June 2013 among chronic HD patients were matched to NHSN
BSIs reported from dialysis facilities within EIP geographic areas by patient sex and
date of birth. Two events were classified as a match if the reported BSI event dates
were within 5 days of each other.
Results. Among HD facilities within the EIP geographic area, 275 S. aureus BSIs

were reported to NHSN: 72 (26%) MRSA, 134 (49%) methicillin-sensitive, and 69
(25%) without susceptibility data. EIP surveillance identified 332 MRSA BSIs

among chronic HD patients. Of these, only 33 (10%) matched to a NHSN MRSA
BSI, 16 (5%) matched to a NHSN S. aureus BSI without susceptibility data, and
283 (85%) did not match. An additional 39 MRSA BSI were reported to NHSN
but not EIP. Among EIP MRSA BSIs initially identified at dialysis facilities, 36/57
(63%) matched to a NHSN S. aureus BSI, whereas only 17/275 EIP MRSA BSIs
(6%) with initial blood culture drawn on day 1 or 2 of hospitalization matched to
a NHSN S. aureus BSI (P < 0.001).
Conclusion. MRSA BSI data identified substantial gaps in reporting of MRSA BSI

from outpatient HD facilities to NHSN, particularly those identified in hospitals. Op-
portunities also exist to improve antimicrobial susceptibility reporting. Improving
completeness of dialysis facilities’ reporting will require coordinated efforts to
strengthen inter-facility communication.
Disclosures. W. Schaffner, Merck: Scientific Advisor, Consulting fee;

Dynavax: Scientific Advisor, Consulting fee; Sanofi Pasteur: One lecture, Speaker
honorarium

888. Performance Characteristics and Associated Outcomes for an
Automated Surveillance Tool for Blood Stream Infection
Jessica P. Ridgway, MD1; Xiaowu Sun, PhD2; Ying P. Tabak, PhD2; RS Johannes, MD,
MS2; Ari Robicsek, MD3; 1Infectious Diseases and Global Health, University of
Chicago, Chicago, IL; 2Clinical Research, CareFusion, San Diego, CA; 3NorthShore
University HealthSystem, Evanston, IL
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Background. In the era of widespread electronic health records, a semi-automated
surveillance tool could reduce the time and manual effort required to screen patients
for central line-associated blood stream infection (CLABSI).
Methods. Carefusion’s MedMined is an automated surveillance tool that flags

potential healthcare associated infections via the Nosocomial Infection Marker
(NIM). We sought to determine the positive predictive value (PPV) of the
blood NIM and to determine its association with outcomes of mortality, length
of stay (LOS), and cost. We reviewed records of 237 patients with blood NIMs
using a gold standard of the National Healthcare Safety Network (NHSN) defini-
tion for primary BSI. We developed a propensity model to predict the probability
of blood NIM during hospitalization. We matched cases with up to 5 non-cases by
propensity score and exposure time. We estimated the attributable mortality, LOS,
and cost impacts of NHSN-reportable CLABSI and non-NHSN-reportable BSI (i.
e., not reportable because no central line or secondary to another infection) com-
pared to non-cases.
Results. Among patients with central lines present, the PPV of the blood NIM for

CLABSI was 74.2%. For all patients (with or without central lines), the PPV for BSI was
53.6%. 77% of the ’false positive’ NIMs met criteria for NHSN-defined infection other
than BSI. The table shows outcomes associated with blood NIMs vs matched
non-cases.
Conclusion. Although many of the cases detected by the tool were not NSHN-re-

portable, they were associated with adverse outcomes and higher costs, suggesting that
detecting them may be an important component of a quality and cost containment
program.

Outcomes for NHSN Reportable and Non-Reportable Cases Compared to Matched
Non-Cases

BSI

Propensity and
Exposure
Matched
Non-Cases P-value

NHSN-Reportable CLABSI
n 57 276
Mortality, % (n) 17.5% (10) 9.4% (26) 0.0976
LOS, Median (Q1, Q3), days 21 (11, 30) 16 (11, 24) 0.0298
Total Charge, Median (Q1, Q3),

$
143,935

(89,794, 257,447)
115,267

(74,937, 173,053)
0.0098

Days to NIM, Mean (SD), days 11.5 (8.4)
Non- Reportable BSI
n 89 445
Mortality, % (n) 23.6% (21) 6.7% (30) <0.0001
LOS, Median (Q1, Q3), days 14 (9, 20) 10 (6, 17) 0.0001
Total Charge, Median (Q1, Q3),

$
86,927

(54,728, 156,669)
62,929

(36,743, 115,693)
<0.0001

Disclosures. J. P. Ridgway, CareFusion: Research Contractor, Research support
X. Sun, CareFusion: Employee, Salary Y. P. Tabak, CareFusion: Employee and Share-
holder, Salary R. Johannes, CareFusion: Employee and Shareholder, Salary
A. Robicsek, CareFusion: Research Contractor, Research support

889. Assessment of an Automated Surveillance System for Detection of
Ventilator Associated Events
Dooshanveer Nuckchady, MD1; Michael G. Heckman, MS2; Tara Creech, RN3;
Darlene Carey, RN3; Robert Domnick4; Walter Hellinger, MD1; 1Infectious Disease,
Mayo Clinic Jacksonville, Jacksonville, FL; 2Biostatistics, Mayo Clinic Florida,
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Jacksonville, FL; 3Infection Prevention and Control, Mayo Clinic Florida, Jacksonville,
FL; 4Information Technology, Mayo Clinic Rochester, Jacksonville, FL
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Background. New surveillance definitions for four hierarchically related ventilator
associated events (VAEs) were introduced in 2013: ventilator associated condition
(VAC), infection related ventilator associated condition (IVAC), and possible and probable
ventilator associated pneumonia (VAP). The criteria for the definitions are objective and
readily identifiable in themedical record. An automated method for review of an electron-
ic medical record (EMR) to expedite identification of VAEs was developed. The goals of
this study are to assess the validity and value of the automated surveillance system.
Methods. Nightly automated review of the preceding 24 hours of data entered to

the EMR of a 214 bed hospital was introduced in January 2013 to identify VAC and
possible IVAC (pIVAC). Retrieval of information on antibiotic administration that was
necessary to determine whether a pIVAC was an IVAC was not automated. The 2013
VAE surveillance definitions did not allow for automated detection of possible or prob-
able VAP. The results of automated surveillance from April 1 to September 30, 2013
were compared to the non-automated review of the EMR of all patients undergoing
mechanical ventilation for over 48 hours.
Results. 193 patients underwent mechanical ventilation for over 48 hours during the

study period. 44 VAC, 21 IVAC, 12 possible VAP and 1 probable VAP were identified by
review of the EMR of all patients. The sensitivity, specificity, positive predictive value,
negative predictive value and kappa statistic of the automated surveillance for VAC
and pIVAC were: 93%, 100%, 95%, 100%, 0.94 and 95%, 100%, 95%, 100%, 0.95 respec-
tively. The sensitivity and specificity of the detection of IVAC, possible VAP and probable
VAP by automated surveillance for pIVAC were 96% and 15%; 92% and 10%; and 100%
and 7.5% respectively. The time required for identification of possible or probable VAP
by non-automated review of the EMR vs non-automated review of the EMR supple-
mented by the automated surveillance system was 100 vs 6 hours.
Conclusion. The accuracy and precision of the detection of VAC and pIVAC by the

automated surveillance system were good. Use of the automated surveillance system
allowed detection of VAE during a 6 month period within 6 hours, reducing the
time spent on surveillance for VAE by 94 hours.
Disclosures. All authors: No reported disclosures.

890. VAP to VAE: Exploring the Epidemiology of a New Surveillance
Definition
Eileen Duggan, MD1; Vicki Brinsko, RN, BSN, CIC2; Barbara Martin, RN, MBA3;
Thomas Talbot, MD, MPH4; 1General Surgery, Vanderbilt University Medical Center,
Nashville, TN; 2Infection Control and Prevention, Vanderbilt University Medical
Center, Nashville, TN; 3Quality, Safety and Risk Prevention, Vanderbilt University
Medical Center, Nashville, TN; 4Vanderbilt University, Nashville, TN
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Background. Due to concerns about the subjectivity and inter-rater reliability of
the surveillance definition for VAP (ventilator-associated pneumonia), a more objec-
tive outcome measure, VAE (ventilator-associated event), was released in 2013. We ex-
amined the epidemiology of the traditional VAP and new VAE measures in 6 adult
intensive care units (ICUs) and hypothesized that VAE rates would be considerably
higher than the traditional VAP rates and that correlation between VAEs and tradition-
al VAPs would be low.
Methods. Traditional VAP events (TradVAP) and VAEs in six adult ICUs (medi-

cal, surgical, burn, trauma, cardiovascular, and neurosciences) at an academic
medical center were determined by trained personnel for the study period from July
to December 2012. VAEs were classified as a ventilator-associated condition (VAC),
infection-related VAC (IVAC), and possible/probable VAP (PossVAP) based on
NHSN definitions. Descriptive analyses were conducted to assess the proportion of
TradVAPs that were also identified as VAEs; TradVAP and VAE rates were also
compared.
Results. During the study period, 15 TradVAPs and 91 VAEs were identified in all

ICUs combined. Only 8/15 (53%) TradVAPs met the VAE definition, but of these, 75%
(6/8) were identified as a PossVAP; the other two TradVAPs met criteria for an IVAC
only. The VAE rate was higher than the TradVAP rate across all units, but units differed
in the degree of rate increase (Table).

Traditional VAP and VAE events by unit

ICU TradVAP VAE

VAC

alone

IVAC

alone

Possible/

Probable

VAP

TradVAP

rate per

1,000

vent days

VAE

rate per

1,000

vent

days

Fold

increase,

TradVAP

to VAE rate

Burn 1 6 3 2 1 3.1 18.6 6x

Cardiovascular 1 19 6 11 2 0.8 15.6 19.5x

Medical 0 8 3 4 1 0 7.0 N/A

Neurosciences 1 14 6 6 2 1.3 17.4 13.4x

Surgical 6 20 10 8 2 5.3 17.6 3.3x

Trauma 6 24 9 3 12 4.2 16.6 4x

Total 15 91 37 34 20 2.5 15.0 6x

Conclusion. The overall VAE rate was 6-times higher than the TradVAP rate with
wide variation in the degree of increase across ICU types. Only half of the identified

TradVAPs were captured as a VAE event, but the majority of these VAEs were classified
as a possible VAP. Further research is needed to determine causes of the VAEs in these
units and the preventability of these events.
Disclosures. All authors: No reported disclosures.

891. Developing a user-friendly format for automated reports on urinary
catheters and catheter-associated urinary tract infections
Bryan A. Campbell, PhD1; Deborah Horwitz, MS, PA-C1,2,3; Ashley J. Gendrett, BS,
MPH1; Sarah Krein, PhD, RN4,5; Sanjay Saint, MD, MPH4,5; Anne Sales, PhD, RN6,7;
Adi Gundlapalli, MD, PhD, MS8; Marjorie Carter, MSPH9; Barbara W. Trautner, MD,
PhD1,2,3; 1Houston Center for Innovations in Quality, Effectiveness and Safety, Michael
E. DeBakey Veterans Affairs Medical Center, Houston, TX; 2Section of Infectious
Diseases, Department of Medicine, Baylor College of Medicine, Houston, TX;
3Department of Surgery, Baylor College of Medicine, Houston, TX; 4Department of
Internal Medicine, Division of General Medicine, University of Michigan Medical
School, Ann Arbor, MI; 5Veterans Affairs Ann Arbor Healthcare System, Ann Arbor,
MI; 6Center for Clinical Management Research, VA Ann Arbor Healthcare System,
Ann Arbor, MI; 7Division of Nursing Business and Health Systems, University of
Michigan, School of Nursing, Ann Arbor, MI; 8Clinical Epidemiology, University of
Utah School of Medicine, Salt Lake City, UT; 9Internal Medicine, University of Utah
School of Medicine, Salt Lake City, UT
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Background. Manual surveillance and reporting for both urinary catheter use and
catheter-associated urinary tract infection (CAUTI) are time-consuming processes.
Our goal was to develop a format for automated (computer-generated) CAUTI reports
that would be comprehensible, useful, and trustworthy to providers engaged in CAUTI
prevention.

Front and back sides of report version 2.

Methods. This study employed iterative design, in which we showed a sample data
report to potential end-users, surveyed them about usability, and then revised the re-
port accordingly. We went through 4 such cycles, but we grouped the first 2 iterations
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into Version 1 and the second two into Version 2 because most design changes were
made between iterations 2 and 3. Our prototype report format contained a month of
actual data from an acute care medical ward in our hospital. The survey consisted of 10
questions exploring the following domains: layout, understandability, completeness of
data, and ability to replace current reporting methods. We recorded the time partici-
pants spent looking at the report and asked one quiz question to assess whether the
participant could correctly interpret data provided.
Results. The 40 participants surveyed included the following groups: physicians

(12), ward nurses (15), nurse CAUTI champions (6), quality managers (4), and infec-
tion control specialists (3). The average time spent looking at the report was 47.2 sec-
onds (SD = 31.5s). Report Version 1: Only 45% answered the quiz question correctly.
Of the 4 domains, the lowest score was in layout, receiving an average of 3.3/5 points.
Users’ comments suggested that a more graphical display of catheter days was needed.
Report Version 2 (figure): 76% answered the quiz question correctly. The lowest scor-
ing domain was ability to replace current reporting methods, with an average score of
3.2/5 points. User comments suggested that the report will need to meet the disparate
needs of different provider types.
Conclusion. The iterative design process improved users’ abilities to correctly in-

terpret urinary catheter data from our report. We identified different needs of different
provider types in terms of catheter and CAUTI data, as a prelude to switching to au-
tomated surveillance.
Disclosures. S. Krein, Blue Cross and Blue Shield of Michigan Foundation: Grant

Investigator, Research grant and Research support; Department of Veterans Affairs:
Employee and Investigator, Research support and Salary
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James A. Mckinnell, MD1,2; Sarah M. Bartsch, MPH3; Bruce Lee, MD, MBA3; Susan
S. Huang, MD, MPH, FIDSA4; Loren Miller, MD, MPH2; 1Torrance Memorial Medical
Center, Torrance, CA; 2Infectious Disease Clinical Outcomes Research Unit at Los
Angeles Biomedical Research Institute, Torrance, CA; 3Public Health Computational
and Operations Research Group, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 4Division of Infectious Diseases and Health Policy Research Institute,
University of California Irvine School of Medicine, Irvine, CA
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Background. There are data suggesting potential benefit to screening hospitalized
patients for MRSA colonization followed by institution of contact precautions for car-
riers. However, MRSA screening, like most prevention interventions, has associated
costs that must be put into context of potential benefits. Given recent legislative man-
dates for MRSA surveillance, we sought to explore the economic impact to a hospital of
universal MRSA screening for all inpatient admissions.
Methods. We modeled the direct economic impact to an individual hospital of

starting universal MRSA screening and contact precautions for MRSA carriers. Pro-
jected costs and benefits were based on literature derived data. Our model examined
outcomes of several screening strategies including the addition of non-nares MRSA
screening and comparison of chromatogenic agar vs PCR based screening.
Results. In our base model, the cost of universal MRSA screening and contact pre-

cautions outweighed the projected benefits generated by preventing MRSA related in-
fections, resulting in a cost of $103,000 per 10,000 admissions ([95% credibility range,
$83,000 to $126,000]). Non-nares screening and PCR-based testing, both of which
identified more MRSA colonized persons, resulted in more MRSA infections averted,
but increased costs of the screening program. Our results were robust for most of the
model’s assumptions. Cost-savings associated with MRSA screening only occurred
when the model was forced to simultaneously use estimates at the extremes of our sen-
sitivity analyses for multiple key model assumptions.
Conclusion. We found that universal MRSA screening, while providing potential

benefit in preventing MRSA infection, is relatively costly and may be economically
burdensome from an individual hospital perspective. Policy makers should consider
the economic burdens of MRSA screening and contact precautions in relation to
other interventions when choosing to invest in programs to improve patient safety
and outcomes.
Disclosures. S. S. Huang, Sage Products: Conducting clinical trial for which con-

tributed product is being provided to participating hospitals, Contributed Product;
Molnlycke: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed product

893. Vancomycin Resistant Enterococcus (VRE) Rates in Ontario, Canada
After the Discontinuation of VRE Screening and Control Practices by Some
Hospitals: Interim Results
Freda Lam, MPH, CPHI(C)1; Jennie Johnstone, MD, PhD1,2,3; Kwaku Adomako, MSc1;
Chatura Prematunge, MSc1; Jennifer Robertson, PhD1; Cathy Egan, CPHI(C), MBA,
CIC1; Gary Garber, MD, FACP, FIDSA1,4; 1Infection Prevention and Control, Public
Health Ontario, Toronto, ON, Canada; 2St. Joseph’s Health Centre, Toronto, ON,
Canada; 3University of Toronto, Toronto, ON, Canada; 4Ottawa Hospital Research
Institute, Ottawa, ON, Canada

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. Since 2009, there has been mandatory public reporting of vancomy-
cin-resistant Enterococcus (VRE) bacteremia by hospitals in the province of Ontario,
Canada. Provincial best practice guidelines recommend VRE screening and control
practices. In July 2012, 4 of 148 hospital corporations discontinued their VRE screen-
ing and control practices; all 4 were acute teaching hospital corporations. Public Health
Ontario (PHO) sought to examine trends of VRE-bacteremia incidence in Ontario
after July 2012. These are planned interim results; the study ends in December 2015.
Methods. All VRE-bacteremias reported by Ontario hospitals to the provincial

Patient Safety Public Reporting database between July 2012 and March 2014 were
validated by PHO. Poisson regression was used to assess changes in incidence of
VRE-bacteremia rates per 100,000 patient-days after July 2012. Hospitals were strati-
fied by presence of VRE screening and control practices (screening) or its absence
(non-screening); this analysis was repeated for screening and non-screening acute
teaching hospitals.
Results. In the study period, 39 hospital corporations reported 134 VRE-bacter-

emias. Screening and non-screening hospitals reported an increase in the VRE-bacter-
emia rate (0.4 to 0.7 per 100,000 patient-days and 1.0 to 2.5 per 100,000 patient-days,
respectively). The change in rate between screening and non-screening hospitals was
statistically significant (p < 0.0001). When the analysis was restricted to only acute
teaching hospitals, there was a slight decrease in VRE bacteremias in screening acute
teaching hospitals (1.3 to 1.2 per 100,000 patient days) although the change in rate be-
tween non-screening and screening acute teaching hospitals was not statistically signif-
icant (p = 0.2).
Conclusion. The interim results show that the change in rate of VRE bacteremias

is significantly different for hospitals with and without VRE screening and control
practices. PHO will continue to recommend that Ontario hospitals continue their
VRE screening and control measures, and to await the final results of this study before
making changes to their infection control programs.
Disclosures. All authors: No reported disclosures.
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Background. Recent data show that only a minority of healthcare-associated
pneumonias are mechanical ventilator-associated (VA-PNEU). Though the limitations
of VA-PNEU surveillance definitions in adult patients are well known, less is known
about the performance of either National Healthcare Safety Network (NHSN) defini-
tions for PNEU in non-ventilated adults or in children (whether mechanically venti-
lated or not), or lower respiratory infection (LRI) in any patient population. We
evaluated the utility of PNEU for identifying clinical events in non-ventilated adults
and in children (both ventilated and non-ventilated), and of LRI for identifying clinical
events in any patient population.
Methods. We reviewed medical records of a random sample of patients with

PNEU or LRI reported to NHSN from 8 Pennsylvania hospitals in 2011–2012, exclud-
ing adult VA-PNEU. We confirmed PNEU/LRI case classification with CDC staff and
recorded documented clinical diagnoses corresponding temporally to the PNEU/LRI
case.
Results. We reviewed 250 (30%) of 838 eligible NHSN-reported PNEU/LRI

events; 29 (12%) did not fulfill PNEU or LRI criteria. Differences interpreting radiol-
ogy reports accounted for most reclassification. Of 81 PNEU in non-ventilated adults,
68 (84%) had clinician-diagnosed PNEU; 17 (25%) were explicitly attributed to aspi-
ration. Of 36 pediatric PNEU, 26 (72%) were VA, and 70% corresponded to a clinical
PNEU diagnosis. Of 43 adult LRI, 38 (88%) were in mechanically ventilated patients,
14 (33%) with no corresponding clinical diagnosis (infectious or non-infectious) doc-
umented at the time of LRI. Of 61 pediatric LRI, 51 (84%) were in mechanically-ven-
tilated patients, and 21% had no corresponding clinical diagnosis documented.
Conclusion. NHSN-defined PNEU in non-ventilated adults and in children re-

gardless of ventilation status corresponded in most cases to a compatible clinical
event. LRI occurred mostly in ventilated patients, and the definitions performed poorly
in both adults and children, with no discernable clinical event documented during the
same time frame in a large proportion of patients. Definitions that are objective and
clinically credible are needed to improve surveillance and prevention of healthcare-as-
sociated PNEU.
Disclosures. All authors: No reported disclosures.
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895. Rates and Pathogens Causing Hospital-Associated Respiratory
Infections in a Regional Burn Center, 2008-2012
Anne Lachiewicz, MD, MPH1; Lauren Dibiase, MS2; David Van Duin, MD, PhD1;
Samuel Jones, MD3; Bruce Cairns, MD3; William Rutala, PhD, MPH2; David Weber,
MD, MPH1; 1Medicine, University of North Carolina, Chapel Hill, NC; 2Hospital
Epidemiology, University of North Carolina, Chapel Hill, NC; 3Surgery, University of
North Carolina, Chapel Hill, NC

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. Burn injuries are a common source of morbidity and mortality in the
United States, but limited data exist on burn infections. Although the National Burn
Repository reports pneumonia as the most frequent clinically related complication
among acute burn admissions, no standard definition for pneumonia has been used.
Inhalation injury and prolonged mechanical ventilation place burn patients at ex-
tremely high risk for hospital-associated respiratory infections (HARI). This study
measured rates and pathogens causing HARI in a large regional burn center.

Methods. The University of North Carolina Hospitals is an 806-bed tertiary care
facility that includes a 21-bed ICU for severely ill patients with burns and extensive
exfoliating skin conditions. Comprehensive hospital-wide surveillance for HARI was
collected over a 5 year period (2008-2012) in accordance with CDC/NHSN criteria.
Incidence of ventilator-associated pneumonia (VAP) was calculated as infections per
1,000 ventilator-days. Incidence of tracheobronchitis was calculated as infections per
1,000 patient-days. Methicillin-resistant S. aureus and Gram-negative bacilli

susceptible to ≤1 class of clinically relevant antibiotics were considered multidrug-re-
sistant (MDR).
Results. The burn ICU VAP rates ranged from 2.78 to 5.55 per 1,000 ventilator-

days compared to 1.57 to 4.53 in all other ICUs. While a trend towards decreased VAP
rates was noted in both populations over time, the burn ICU had higher VAP rates than
all other ICUs (Figure 1). Burn ICU tracheobronchitis rates ranged from 0.95 to 2.14
infections per 1,000 patient-days with little difference in rates over time or between the
burn ICU and all other ICUs (Figure 2). In the burn ICU, 146 organisms were isolated
from 119 HARI (1.23 pathogens/infection), with 30% classified as MDR. The most
common pathogens were P. aeruginosa, enteric Gram-negative bacilli, S. aureus, S.
maltophilia, and Acinetobacter spp. (Figure 3). A MDR Acinetobacter outbreak oc-
curred in 2008 in the burn ICU.
Conclusion. HARI remains a major problem in the burn ICU with a high preva-

lence of MDR organisms. Continued surveillance and research is necessary to optimize
prevention and treatment of these infections in burn patients.
Disclosures. All authors: No reported disclosures.

896. Longitudinal Trends in Infection Rates in US Nursing Homes, 2006 -
2011
Carolyn Herzig, MS1; Andrew Dick, PhD2; Mark Sorbero, MS3; Monika Pogorzelska-
Maziarz, PhD, MPH1; Catherine Crawford Cohen, RN1; Patricia Stone, PhD, MPH,
RN, FAAN1; 1Columbia University School of Nursing, New York, NY; 2RAND
Corporation, Boston, MA; 3RAND Corporation, Pittsburgh, PA

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. Infections are a leading cause of morbidity and mortality in US nurs-
ing home (NH) residents with an estimated 1.6 – 3.8 million occurring annually. Min-
imum Data Set (MDS) assessments are performed on NH residents every quarter and
provide data that can be used to track infections. A revised MDS (version 3.0) was im-
plemented in 2010. This study aimed to estimate longitudinal trends in infection rates
in US NH using MDS 2.0 data, describe infection item differences in the MDS 2.0 and
3.0, and evaluate impacts of MDS revisions on infection measurement.
Methods. MDS 2.0 (2006 – 2010) and 3.0 (2010 - 2011) annual and quarterly as-

sessment data were used to estimate infection rates by quarter; MDS 2.0 data were used
to estimate percent changes in infection rates between 2006 and 2010. Infection items
on both MDS versions included multidrug-resistant organisms (MDRO), pneumonia,
septicemia, tuberculosis (TB), urinary tract infection (UTI), viral hepatitis, and wound
infection. Items were compared to assess differences.
Results. MDS data from 24 quarters and over 14,000 NH (n = 25,903,977 assess-

ments) were used. With the exception of TB, infection rates in the MDS 2.0 changed
with increases in viral hepatitis (69.7%), septicemia (25.2%), pneumonia (24.1%),
MDRO (15.7%), and wound infections (4.6%); UTI rates decreased by 4.2% (all p-val-
ues <0.001). Changes in all infection items were noted between versions 2.0 and 3.0 and
impacted all rates except for MDRO and TB (Figure). Items had two look-back periods
in the MDS 3.0 (a 60-day disease identification period and a shorter diagnosis status
period) but only one in the MDS 2.0 (the diagnosis status period). Also, compared with
criteria used to identify UTI in the MDS 2.0, MDS 3.0 criteria included more specific
signs or symptoms as well as evidence that the resident was receiving treatment.

Longitudinal trends in quarterly infection rates among residents in US NH from 2006 through
2011. The gap represents implementation of the MDS 3.0.

Conclusion. Substantively important growth in infection rates in NH were identi-
fied for most items evaluated. Further research is needed to understand these increases
as well as best practices for infection prevention. Additionally, MDS revisions should
be accounted for when evaluating longitudinal trends in NH infections over this time
period.
Disclosures. All authors: No reported disclosures.
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897. Feasibility of Using Existing Public and Private Data Sources for
Nationwide Medical Device Post-marketing Safety Surveillance
Ying P. Tabak, PhD1; RS Johannes, MD, MS1,2; Xiaowu Sun, PhD1; Cynthia Crosby,
PHD3; William Jarvis, MD, FIDSA4; 1Clinical Research, CareFusion, San Diego, CA;
2Harvard Medical School, Boston, MA; 3Medical Affair, CareFusion, San Diego, CA;
4Jason and Jarvis Associates, LLC, Hilton Head Island, SC

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. The Food and Drug Administration (FDA) initiated a national strat-
egy for monitoring post-market medical product safety using existing public and pri-
vate electronic data. The Centers for Medicare and Medicaid Services (CMS) publicly
report hospital central line-associated bloodstream infection (CLA-BSI) data. We ex-
plored the feasibility of expanding the current FDA Sentinel Initiatives on patient-level
data to hospital-level data for surveillance of CLA-BSI associated with intravenous nee-
dleless connectors (NC).
Methods. We merged the 2013 CMS Hospital Compare CLA-BSI data with the

MaxPlus™ Tru-Swab™ Positive Displacement Connector (MP) client database
from CareFusion to identify hospitals using the MPs (MP hospitals) vs those not
using the MPs (Comparator hospitals). MP is a newer generation of NC with enhanced
patient safety engineering design features. We evaluated CLA-BSI rates associated with
MPs vs Comparators.
Results. In the CMS Hospital Compare CLA-BSI database, 3,074 hospitals report-

ed central line (CL) days >1, with 25% (n = 758) hospitals using MP NCs. The MP
hospitals accounted for 30% (2,923,859/ 9,887,264) of CL days, and 28% (3,017/
10,864) of CLA-BSI episodes. The MP hospitals had a lower observed CLA-BSI rate
(1.03 per 1,000 CL days [3,017 CLA-BSIs / 2,923,859 CL-days]) compared to Compar-
ator hospitals (1.13 per 1,000 CL days [7,847 CLA-BSIs / 6,963,405 CL-days],
P < 0.0001). The univariate relative risk for CLA-BSI of MP hospitals was 0.91 (95%
CI: 0.83, 0.98; P = 0.02). After adjusting for hospital bed size, teaching, urban status,
and geographic regions, the multivariable relative risk for CLA-BSI of MP hospitals
was 0.94 (95% CI: 0.86, 1.02; P = 0.11).
Conclusion. We demonstrated that it is feasible to link hospital-level data from

public-private sources to support the FDA’s electronic post-market medical device
safety surveillance efforts. Manufacturers should be encouraged to participate in
FDA’s efforts.
Disclosures. Y. P. Tabak, CareFusion: Employee and Shareholder, Salary

R. Johannes, CareFusion: Employee and Shareholder, Salary X. Sun, CareFusion: Em-
ployee, Salary C. Crosby, CareFusion: Employee and Shareholder, Salary W. Jarvis,
Baxter: Consultant, Consulting fee; CareFusion: Consultant, Consulting fee; Johnson
and Johnson: Consultant, Consulting fee; Gojo: Consultant, Consulting fee

898. The Impact of State Mandated Healthcare-Associated Infection
Reporting on Infection Prevention and Control Departments in Acute Care
Hospitals: Results from a National Survey
Carolyn Herzig, MS1; Monika Pogorzelska-Maziarz, PhD, MPH1; Julie Reagan, PhD,
JD, MPH2; Elaine Larson, RN, PhD, FAAN, CIC1; Patricia Stone, PhD, MPH, RN,
FAAN1; 1Columbia University School of Nursing, New York, NY; 2HAI Focus,
Albuquerque, NM

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. In addition to federally mandated reporting, most US states have
adopted legislation requiring hospitals to submit healthcare-associated infection
(HAI) data. Evidence that state HAI laws have increased patient safety and reduced
HAI rates is inconsistent, however, and resources needed to comply are considerable.
We evaluated the impact of state HAI laws on infection prevention and control depart-
ments (IPCD).
Methods. Web-based survey of a national sample of hospital IPCD was conducted

in Fall 2011; all non-VA hospitals enrolled in the National Healthcare Safety Network
were eligible to participate. States with HAI laws effective prior to Fall 2011 were iden-
tified using systematic legal review. Variations in IPCD resources and characteristics in
states with and without laws were compared using χ2or Wilcoxon-Mann-Whitney
tests. Multinomial logistic regression was used to identify increases or decreases, vs
no change, in resources and characteristics.
Results. 1,038 IPCD provided complete data (30% response rate); 756 (73%)

were located in states with laws. When asked how mandatory reporting affected
their IPCD, more respondents in states with laws reported differences in resources
(42% vs 33%, p < 0.01), time for routine activities other than for mandatory report-
ing (79% vs 71%, p < 0.01), influence in hospital decision making (55% vs 48%,
p < 0.05), and visibility of their department (75% vs 65%, p < 0.001); they also
spent more hours per week fulfilling mandatory reporting requirements (17 vs
13, p < 0.0001). Based on regression analysis, respondents in states with laws
were more likely to report increased resources (p = 0.02) and influence (p = 0.04)
and decreased time for routine activities (p < 0.01). Perception of visibility in the
hospital was mixed with reports of both increased (p < 0.001) and decreased
(p = 0.01) visibility vs the same.
Conclusion. Respondents in states with laws reported a significantly higher bur-

den to their IPCD, beyond what was required by federally mandated HAI reporting
alone. However, they also reported receiving increased resources to offset demands
on time for routine activities and fulfilling reporting requirements. Further research

is needed to investigate resources necessary to comply with state HAI laws, and to eval-
uate their unintended consequences.
Disclosures. All authors: No reported disclosures.

899. Exclusion from SIR Analysis: Are low volume hospitals getting a pass?
Kathleen Gase, MPH, CIC1; Raya R. Khoury, MPH1; Hilary M. Babcock, MD, MPH2;
1BJC Healthcare, St. Louis, MO; 2Division of Infectious Diseases, Washington
University School of Medicine, St. Louis, MO

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. In 2012, the Centers for Medicare and Medicaid Services (CMS)
made it mandatory for all hospitals participating in the Inpatient Prospective Payment
System (IPPS) to report surgical site infections (SSI) associated with qualifying abdom-
inal hysterectomy (HYST) and colon procedures (COLO) to the National Healthcare
Safety Network (NHSN). These data are then made available to the public on Medi-
care’s Hospital Compare website. However, if a hospital does not perform enough pro-
cedures for the reporting period to calculate a valid standardized infection ratio (SIR),
it is excluded from reporting. The objective of this study was to propose an alternate
way to report a SIR for these low volume hospitals.

Methods. 2012 and 2013 COLO and HYST SIR were calculated using the “SIR -
In-plan Complex AR SSI data by procedure” report in NHSN. Only low volume facil-
ities (3 for COLO; 6 for HYST) in our system were included in this analysis. Low vol-
ume was defined as having at least one calendar year where the expected number of SSI
for at least one of the surgery categories was less than 1, not allowing for a valid SIR to
be calculated.
Results. See Figures 1 and 2. By analyzing 2 years COLO data together for each of

our 3 low volume hospitals, we are able to calculate a valid SIR. By doing the same for
our 6 low volume HYST hospitals, we were able to calculate valid SIR for 3 of them.
The remaining 3 still do not have enough procedures to have an expected number of
SSI greater than 1.
Conclusion. Combining data across years may allow SIR calculation for low vol-

ume hospitals, allowing for inclusion of these facilities in public reporting. For very low
volume facilities, other alternative methods to evaluate performance may be needed.
Disclosures. All authors: No reported disclosures.

900. Present or Absent on Admission: Impact of Change in National
Healthcare Safety Network Surveillance Definitions
Lauren Farrell, MS, MLS(ASCP)1; Margaret Gilman, CIC1; Eva Teszner, RN, CIC1;
Susan E. Coffin, MD, MPH2; Julia Shaklee Sammons, MD, MSCE3; 1Infection
Prevention and Control, The Children’s Hospital of Philadelphia, Philadelphia, PA;
2Division of Infectious Diseases, The Children’s Hospital of Philadelphia,
Philadelphia, PA; 3Perelman School of Medicine, Department of Pediatrics, Division of
Infectious Diseases, Department of Infection Prevention and Control, The Children’s
Hospital of Philadelphia, Philadelphia, PA

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. In January 2013, the National Healthcare Safety Network (NHSN)
definition of “present on admission” (POA) was modified to include only those infec-
tions that meet all components of a surveillance definition within 2 calendar days of
admission. Previously, POA infections were those that were “present or incubating on
admission.”
Methods. Due to state requirements, infection preventionists at the Children’s

Hospital of Philadelphia perform house-wide healthcare associated infection (HAI)
surveillance using all NHSN definitions. Utilizing existing surveillance data from
2013, we identified HAI that met the prior POA definition but did not meet the
new definition (POA-HAI). Chart review was performed to identify specific surveil-
lance criteria met.
Results. In 2013, we identified 632 HAI of which 43 were POA-HAI. The most

common POA-HAI were skin and soft tissue infections (POA-SSTI) (n = 23,

Poster Abstracts • OFID 2014:1 (Suppl 1) • S259

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



53.5%). Nearly all POA-SSTI (n = 22, 96%) had at least 2 signs or symptoms doc-
umented within 2 days of admission. Delayed specimen collection for culture was
noted for most POA-SSTI (18 of 23, 78%). Diagnostic procedures yielding a pos-
itive culture were performed on hospital day 3 in 10 cases (45.5%) and by day 7 in
all but one case. Most POA-SSTI had additional evidence of infection documented
within the first 2 days of hospitalization: radiographic evidence (n = 18, 78.2%) or
physician diagnosis (n = 19, 83.6%). Review of past surveillance data showed a
58.9% increase in the total number of SSTI reported in 2013 (56) compared to
2012 (33). Other frequent types of POA-HAI included gastrointestinal (n = 8,
18.6%) and upper respiratory (n = 3, 7.0%) infections. The majority of these infec-
tions (n = 7, 63.6%) were classified as HAI due to a delay in obtaining a diagnostic
test.
Conclusion. The recent change in POA definition led to a number of additional

infections being classified as HAI despite evidence that many were clinically recog-
nized within 2 days of hospitalization. These findings have important implications
for states with mandatory HAI reporting using NHSN definitions. Possible strategies
to address this issue include return to prior definition of POA or inclusion of addition-
al elements (such as radiographic evidence of infection) in individual HAI definitions.
Disclosures. All authors: No reported disclosures.

901. Presumptive Isolation or Screen and Isolate for Patients at High Risk
for Methicillin-resistant Staphylococcus aureus: A Monte Carlo Simulation
of the Economic Impact to the Individual Hospital
James A. Mckinnell, MD1,2; Sarah M. Bartsch, MPH3; Bruce Lee, MD, MBA3; Susan
S. Huang, MD, MPH, FIDSA4; Loren Miller, MD, MPH2; 1Torrance Memorial Medical
Center, Torrance, CA; 2Infectious Disease Clinical Outcomes Research Unit at Los
Angeles Biomedical Research Institute, Torrance, CA; 3Public Health Computational
and Operations Research Group, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 4Division of Infectious Diseases and Health Policy Research Institute,
University of California Irvine School of Medicine, Irvine, CA

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. A common strategy for preventing nosocomial MRSA transmission
is reactive isolation after positive nares surveillance. However, nares screening has low
sensitivity for MRSA carriage. In high-risk patients, some have considered non-nares
screening or presumptive isolation without surveillance. We sought to model the eco-
nomic implementation cost, from a hospital perspective, of strategies for high-risk
admissions.
Methods. We modeled the economic impact of three body-site MRSA screening

(nares, pharynx, and inguinal folds) and presumptive isolation for high-risk admis-
sions from a hospital perspective. Projected costs and benefits were derived from the
literature. We examined threshold values for 1) probability of MRSA carriage in an
admitted patient and 2) impact of MRSA infection (in terms of increased length of
stay) that would be cost-neutral (costs = benefits).
Results. In our baseline model, the costs of both screening and isolation and pre-

sumptive isolation exceeded savings generated by preventing MRSA infections. Nares
screening and contact precautions prevented 0.6 infections (95% CR, 0.5-0.7) per 1,000
high-risk admissions, and yielded a net financial loss of $36,899 (95% CR, $31,525 to
$42,690). Three body-site surveillance prevented 0.8 infections (95% CR, 0.7-0.9) per
1,000 high-risk admissions, but resulted in even greater higher financial loss $51,478
(95% CR, $45,566 to $57,821). Presumptive isolation prevented the most infections
(1.0 infections; 95% CR, 0.9-1.1), but resulted in large financial losses $300,765
(95% CR, $296,155 to $304,835) of any model tested. Using optimistic estimates for
the efficacy of isolation in terms of preventing new MRSA infections, three body-
site surveillance could be cost-neutral in targeted populations at risk for high-complex-
ity infections, e.g., prosthetic joint infections or post-operative mediastinitis. Presump-
tive isolation was never cost-neutral.
Conclusion. Although multiple body site surveillance or presumptive isolation for

high-risk patients could reduce nosocomial MRSA infections, the program’s overall
cost exceeds any savings generated from infections prevented. For an individual hos-
pital, the cost of screening and isolation needs to weighed against other infection con-
trol interventions and patient safety efforts.
Disclosures. S. S. Huang, Sage Products: Conducting clinical trial for which con-

tributed product is being provided to participating hospitals, Contributed Product;
Molnlycke: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed product

902. Hospital Characteristics and Infection Prevention and Control
Strategies Associated with Methicillin-Resistant Staphylococcus aureus
(MRSA) and Clostridium difficile Infection (CDI) in Canadian Hospitals
Victoria Williams, BSc, BASc, MPH, CIC1; Andrew E. Simor, MD, FRCPC, FACP1;
Alex Kiss, PhD2; Allison Mcgeer, MD, MSc, FRCPC3; Guanghong Han, PhD4;
Zahir Hirji, MSc5; Oscar E. Larios, MD6; Christine Moore, BSc, MLT3; Karl Weiss, MD,
MSc, FRCPC7; Infection Prevention and Control Canada1; 1Sunnybrook Health
Sciences Centre Toronto, ON, Canada; 2Institute of Clinical Evaluative Sciences,
Toronto, ON, Canada; 3Mount Sinai Hospital, Toronto, ON, Canada; 4Provincial
Infection Control Network of British Columbia, Vancouver, BC, Canada; 5The
Scarborough Hospital, Toronto, ON, Canada; 6University of Calgary, Calgary, AB,
Canada; 7Hôpital Maisonneuve-Rosemont, Montreal, QC, Canada

Session: 112. HAI Surveillance and Public Reporting
Friday, October 10, 2014: 12:30 PM

Background. Measurement of the prevalence of antibiotic resistance assesses the
associated burden of disease while also identifying vulnerable patient populations and
monitoring the effectiveness of interventions. The objective of this study was to deter-
mine institutional characteristics, and infection prevention and control (IP&C) policies
associated with MRSA colonization/infection, and C. difficile infection.
Methods. In November 2012 a point-prevalence survey of MRSA and CDI was

done in adult inpatients at Canadian acute-care hospitals with ≥50 beds. Information
was also obtained regarding institutional characteristics and IP&C policies of each par-
ticipating facility. Logistic regression models were designed using variables selected a
priori and two-tailed p values less than 0.05 were considered significant.
Results. 132 (56% of eligible) hospitals representing all 10 Canadian provinces

participated in the survey and were included in the analysis. 60% of facilities were lo-
cated within the central region of Canada (Ontario and Quebec), the majority (54%)
had fewer than 200 beds, and were non-teaching hospitals (68%). The median preva-
lence of MRSA colonization/infection was 3.9% (range: 0-26.8%) and median MRSA
infection prevalence was 0.3% (range: 0-4.9%). The presence of pediatrics in the hos-
pital (p = 0.001), performing targeted vs universal admission screening (p < 0.001),
routine placement of MRSA carriers in a private room (p < >0.001), routine use of sur-
gical masks by staff caring for patients with MRSA (p = 0.005), decolonization with
mupirocin (p < 0.001), and enhanced environmental cleaning of MRSA rooms
(p = 0.006) were independently associated with a lower prevalence of MRSA coloniza-
tion/infection. The median prevalence of CDI for participating facilities was 0.9% (0-
5.5%). Teaching hospitals (p = 0.011) and facilities with a shorter turn-around-time (<
24 hrs) for C. difficile toxin assay results (p = 0.012) were associated with a higher prev-
alence of CDI.
Conclusion. Although hospital characteristics are inalterable, this study identified

IP&C policies that may be used to limit the spread of antibiotic resistance in acute-care
hospitals.
Disclosures. A. E. Simor, Pfizer Canada Inc.: Grant Investigator and Scientific Ad-

visor, Grant recipient and honoraria; Cubist Pharmaceuticals: Scientific Advisor,
honoraria

903. Prediction of carbapenem-resistant Klebsiella-positive inpatient
cultures using data from an electronic health record
Makoto Jones, MD, MS1; Charlesnika Evans, PhD MPH2; Kavitha Damal, PhD3;
Karim Khader, PhD1; Robert A. Bonomo, MD4; Martin Evans, MD5;
Christopher Nielson, MD, MPH6; 1Ideas Center, VA Salt Lake City Health Care System,
Salt Lake City, UT; 2Department of Veterans Affairs, Hines, IL; 3Veterans Affairs Salt
Lake City Health Care System, Salt Lake City, UT; 4Louis Stokes Cleveland Veterans
Affairs Medical Center, Cleveland, OH; 5Internal Medicine, University of Kentucky,
Lexington, KY; 6Office of Patient Care Services, Veterans Healthcare System, Reno, NV
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Background. Electronic algorithms to identify carbapenem-resistant Klebsiella
(CRK) could improve infection control (IC) and guide empiric antibiotic therapy.
We investigated the use of the large Veterans Affairs (VA) Electronic Health Record
(EHR) database to predict CRK-positive (CRK+) clinical cultures.
Methods. In- and outpatient candidate predictor variables were extracted from VA

EHR records between 2008 and 2012. Cases were defined as CRK+ admissions on
acute care wards. Matched CRK-negative controls were randomly selected among ad-
missions with clinical cultures on the hospital and calendar month of the case. Ap-
proximately 150,000 factors from the database (VA EHR) were screened for an
association with CRK+ culture. 200 of the most highly associated variables were
then used for logistic regression analysis. A conditional logistic regression was trained
on half of the data set using stepwise selection (SAS Enterprise Miner 7.1). The model
was validated on the remaining half.

Results. In 667,637 admissions with cultures, the overall prevalence of CRK+ cul-
tures was 0.39%. The area under the receiver operating characteristic curve was 0.85 on
the training set and 0.83 on the validation set (Figure 1). A total of 19 factors were
retained in the model, including prior healthcare and antibiotic exposures, diagnoses,
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clinical cultures, and physiologic parameters. Multi-collinearity precluded reporting
individual predictors. Using a cutoff CRK+ culture risk of 0.63 yielded a sensitivity,
specificity, and positive predictive value of 39.8%, 97.1%, and 5.0%, respectively.
Conclusion. A model with good predictive characteristics was derived from the

large VA EHR database–a “first step” towards improving CRK infection control and
empiric therapy. Because of the rarity of events, a substantial trade-off exists between
false positives and sensitivity. Therefore, this model may be most useful in the context
of higher-prevalence wards or hospitals. Our findings are limited to CRK+ clinical cul-
tures and further work will be necessary to address CRK-carriage. To improve the ac-
curacy of CRK prediction and control cost, a combination of initial evaluation with
predictive analytics followed by targeted laboratory testing for carbapenem resistance
may be of value.
Disclosures. R. A. Bonomo, AstraZeneca: Grant Investigator, Grant recipient;

Merck: Grant Investigator, Grant recipient; Rib-X: Grant Investigator, Grant recipi-
ent; Steris: Grant Investigator, Grant recipient; TetraPhase: Scientific Advisor; NIH:
Grant Investigator, Grant recipient; VA Merit Review: Grant Investigator, Grant
recipient

904. Multidrug-Resistant Gram-Negative Bacteria (MRGN) in Intensive
Care Units - Results from the German National Surveillance System for
Nosocomial Infections (KISS)
Michael Behnke, PhD1,2; Rasmus Leistner, MD1,2; Luis Alberto Pena-Diaz, MSc1,2;
Friederike Maechler12; Petra Gastmeier, MD1,2; 1German National Reference Center
for the Surveillance of Nosocomial Infections, Berlin, Germany; 2Institute of Hygiene
and Environmental Medicine, Charité – University Medicine Berlin, Berlin, Germany
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Background. The increasing incidence of infections and colonization with MRGN
will put new challenges to health-care systems. It is important to adjust national
health-care guidelines in response to the resistance situation. To obtain quantitative
data on the current MRGN infection situation, a new national surveillance system
for MRGN in German hospitals was initiated in early 2013.
Methods. The KISS module on Surveillance of MDROs (Multi drug resistant or-

ganism) allows for the documentation of colonization and infection with MDRO on
intensive care units (ICUs). For each ICU colonization or infection, these bacteria
(genus and species) is entered into the surveillance system. Furthermore, the user re-
ports whether the MDRO was imported to or acquired on ICU. The present data con-
sist of the surveillance data from 2013. In this analysis we focused on 4MRGN bacteria.
The term 4MRGN was defined by the German federal institute for disease control and
prevention in 2012 and pools organisms with a combined resistance to 4 antibiotic
groups: acyl-ureidopenicillins, 3./4. generation-cephalosporins, carbapenems and
fluoroquinolones.
Results. In 2013, 339 ICUs conducted a surveillance on 4MRGN. They reported

892 cases, of which 546 (61,2%) cases were imported and 356 (38.8%) were acquired.
505 (56.6%) cases were colonizations, and 387 (43.4%) cases were identified as infec-
tions. 354 (70.2%) cases of the colonizations (192 [49.6%] of the infections) were im-
ported, and 151 (29.9%) cases were acquired on the unit (195 [50.4%] of the
infections). Overall prevalence of 4MRGN was 0.30 cases per 100 patients, and prev-
alence at admission was 0.19 per 100 patients. Incidence density of infections with
4MRGN was 0.15 infections per 1,000 patient days. 498 cases (55.8%) of 4MRGN
were Pseudomonas aeruginosa, 245 (27.4%) cases were Enterobacteriacae and in 116
cases (13.0%) the species was Acinetobacter baumanii. The remaining 33 cases were
Stenotrophomonas maltophilia.
Conclusion. This surveillance system allows an analysis of the current resistance

situation of 4MRGN in Germany. Changes in the occurrence of 4MRGN can be de-
tected in detail. This offers a chance to respond early to newly emerging pathogens on a
national level and to establish effective prevention measures.
Disclosures. All authors: No reported disclosures.
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Organisms (MDRO) in Acute Care Hospitals: Results from a National
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Monika Pogorzelska-Maziarz, PhD, MPH1; Carolyn Herzig, MS1; Elaine Larson, RN,
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1Columbia University School of Nursing, New York, NY; 2Division of Infectious
Diseases, Columbia University, New York, NY
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Background. Infections caused by MDRO lead to significant morbidity and mor-
tality. Consequently, several states have mandated reporting of MDRO and C. diffi-
cile. Objectives of this study were: 1) to describe policies to screen and isolate for
MDRO in U.S. hospitals; and 2) examine the relationship between state mandates
for reporting of MDRO and implementation of screening and isolation/contact pre-
caution policies.
Methods. A cross-sectional survey of hospitals enrolled in the National Healthcare

Safety Network was conducted in the Fall of 2011. Descriptive statistics were comput-
ed. Differences in policies between hospitals located in states with and without MDRO
reporting mandates at the time of the survey were examined using chi-square tests.

Results. 1,015 hospitals provided data (30% response rate). The majority (68%)
reported targeted screening upon admission for methicillin-resistant Staphylococcus
aureus (MRSA); screening for vancomycin-resistant Enterococci (VRE) and C. difficile
were infrequently reported, 13% and 5%, respectively. Of hospitals with targeted
MRSA screening, populations screened were ICU patients (73%) and transfers from
skilled nursing facilities (57%) or other hospitals (43%). Contact precautions (CP)
for patients with the following organisms were commonly reported: MRSA (95%),
VRE (93%), and C. difficile (86%). While presumptive isolation/CP were common
for C. difficile (78%), they were less common for MRSA (39%) and VRE (24%). Few
hospitals routinely screened for other organisms, including methicillin-susceptible
Staphylococcus aureus (12%), Acinetobacter spp (9%), Klebsiella pneumoniae (8%)
and Pseudomonas spp (7%). Hospitals located in states with mandatory reporting of
MRSA were more likely to have a policy for targeted MRSA screening (p < 0.001), and
less likely to have a policy for presumptive isolation/CP pending a screen (p = 0.024).
Conclusion. This study found variation in the adoption of MDRO screening and

isolation/contact precautions. Further research is needed to provide additional insight
on effective strategies and to examine the impact of mandatory reporting of infections
on implementation of policies and infection rates.
Disclosures. All authors: No reported disclosures.
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Center for Pediatric Clinical Effectiveness, The Children’s Hospital of Philadelphia,
Philadelphia, PA; 2Division of Infectious Diseases, The Children’s Hospital of
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Background. In the United States, central line-associated bloodstream infection
(CLABSI) rates are used as a measure of healthcare quality. Many states mandate pub-
lic reporting of CLABSI rates. Although it is assumed that publicizing CLABSI rates
will improve patient safety, we do not know how healthcare workers perceive and re-
spond to this policy. The objective of this study was to examine healthcare worker per-
ceptions of public reporting of CLABSIs and to understand the consequences of this
perception for their motivation to implement infection prevention practices.
Methods. We conducted an innovative qualitative study combining 2250 hours of

ethnographic observation of one hospital’s infection prevention (IP) department cou-
pled with 103 in-depth interviews with staff, purposively sampled to introduce varia-
tion by occupational role (doctors and nurses) and place in the organizational
hierarchy (frontline clinicians, managers and hospital executives). Data were system-
atically analyzed in NVivo 10 using a modified grounded theory approach.
Results. Frontline clinicians perceived that the National Healthcare Safety Net-

work (NHSN) surveillance definitions for healthcare-associated CLABSI are poorly
aligned with what they believe to be “truly” hospital acquired infections. That the
data generated by the NHSN definitions had to be publicly reported provoked frontline
clinician resistance. Three social consequences emerged as a result of mandatory public
reporting of CLABSIs. First, the credibility of the hospital’s IP staff was eroded by their
strict adherence to NHSN definitions. Second, frontline clinicians perseverated on the
inconsistencies between surveillance definitions and clinical diagnoses at the expense
of confronting known gaps in practice. Third, staff perceived that other hospitals
“gamed” their rates of CLABSI because of the subjectivities inherent in the NHSN def-
inition. This decreased staff motivation to learn from other hospitals and to commit to
improvement work locally.
Conclusion. Public reporting of CLABSI rates may have the unintended social

consequence of generating resistance amongst frontline staff that both distracts from
and undermines the organizational goal of preventing infection.
Disclosures. All authors: No reported disclosures.

907. Validation of Surgical Site Infection Data in California Hospitals
Demonstrates Variable Case Identification Following Abdominal
Hysterectomy
Michael S. Calderwood, MD, MPH1,2; Susan S. Huang, MD, MPH, FIDSA3;
Vicki Keller, RN, MSN, CIC4; Christina B. Bruce, BA1; N. Neely Kazerouni, DrPH,
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Background. Since 2011, California has required hospitals to report surgical site
infection (SSI) data. SSI rates following abdominal hysterectomy are now used to de-
termine Medicare reimbursement through CMS’ Hospital Value-Based Purchasing
Program. To assess variation in hospital SSI capture and reporting, the California De-
partment of Public Health (CDPH) performed an external validation.
Methods. Infection preventionists (IPs) from CDPH performed on-site SSI data

validation for abdominal hysterectomy procedures performed in volunteer hospitals
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in 2012. Validation involved 1) provision by each hospital of patients with specified
post-operative SSI claims codes, and 2) chart review of both SSI cases reported by hos-
pital surveillance and cases flagged for review by SSI claims codes. We assessed the
sensitivity of traditional surveillance and the added benefit of reviewing cases flagged
by claims codes. We also evaluated the positive predictive value of claims-based sur-
veillance and characteristics of infections missed by traditional surveillance.
Results. We reviewed 133 abdominal hysterectomy procedures at 34 hospitals,

confirming 76 SSIs (30 superficial, 12 deep, and 34 organ/space). Traditional surveil-
lance had a sensitivity of 68%, missing 7 superficial, 6 deep, and 11 organ/space SSIs.
Claims-based surveillance had a sensitivity of 74%, missing 10 superficial, 1 deep, and
9 organ/space SSIs, with one SSI identified for every 2 records flagged for review. The
combination of traditional plus claims-based surveillance changed the SSI rate for 35%
of hospitals. Overall, 86% of SSIs were identified post-discharge, with 68% of patients
requiring readmission. Traditional surveillance identified more cases in the outpatient
setting (81% vs 57%, p-value = NS), but fewer cases on readmission (67% vs 79%, p-
value = NS). Cases identified by traditional surveillance vs record review triggered by
claims met similar CDC criteria.
Conclusion. Traditional surveillance missed one-third of SSIs following abdomi-

nal hysterectomy, with variable case identification across hospitals. Claims-based sur-
veillance is a standardized approach that hospitals can use to improve SSI detection
and health departments can use for external validation.
Disclosures. All authors: No reported disclosures.

908. Use of Claims Data to Identify Cases of Surgical Site Infection
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Michael S. Calderwood, MD, MPH1,2; Susan S. Huang, MD, MPH, FIDSA3;
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Background. Since 2011, California has required hospitals to report surgical site
infection (SSI) data using CDC’s national surveillance system. SSI rates following colon
surgery are now used to determine Medicare reimbursement through CMS’ Hospital
Value-Based Purchasing Program. To assess variation in hospital SSI capture and re-
porting, the California Department of Public Health (CDPH) performed an external
validation.
Methods. Infection preventionists (IPs) from CDPH performed on-site SSI data

validation for colon surgeries performed in volunteer hospitals in 2012. Validation in-
volved 1) provision by each hospital of patients with specified post-operative SSI claims
codes, and 2) chart review of both SSI cases reported by hospital surveillance and cases
flagged for review by SSI claims codes. We assessed the sensitivity of traditional sur-
veillance and the added benefit of reviewing cases flagged by claims codes. We also
evaluated the positive predictive value of claims-based surveillance and characteristics
of infections missed by traditional surveillance.
Results. We reviewed 561 colon procedures at 42 hospitals, confirming 239 SSIs

(82 superficial, 55 deep, and 102 organ/space). This included 34% identified by both
traditional surveillance and claims codes, 16% identified by traditional surveillance
only, and 50% identified by claims codes only. Traditional surveillance had a sensitivity
of 50% (46% for deep and organ/space SSIs), while claims-based surveillance had a
sensitivity of 84% (88% for deep and organ/space SSIs). Claims-based surveillance
identified one SSI for every 2.6 patients flagged for review. The 119 cases missed by
traditional surveillance were more likely to have occurred during the surgical admis-
sion (p < 0.01) and less likely to have been re-opened by a surgeon (p = 0.02). Docu-
mentation of an SSI by the surgeon or attending physician was the same in the two
groups (p = 0.57). Claims-based surveillance identified additional SSIs in 31 of 42 hos-
pitals, 7 which had previously reported no SSIs.
Conclusion. Claims-based surveillance performed favorably compared to tradi-

tional surveillance. This method provides a comprehensive and efficient method for
external validation by health departments.
Disclosures. All authors: No reported disclosures.
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Background. There is considerable inter-facility variability in SSI rates based on
method used for surveillance. NHSN and CMS are expected to propose strategies to
standardize SSI surveillance. At our institution, SSI data is currently collected and re-
ported by three methods: 1) NHSN; 2) administrative billing database; and 3) the

National Surgical Quality Improvement Program (NSQIP).We compared these three
data sources to understand the overlap and discrepancies in SSI reporting.
Methods. Annual colon surgery procedure volumes for all three data sources were

compared. All episodes of SSI indentified in any data source were reviewed and recon-
ciled using NHSN SSI criteria. The effect on SSI rates was evaluated.
Results. From January 1, 2011 to December 31, 2013, a total of 1723 eligible pro-

cedures were identified using the NHSN COLO operative procedure group. A total of
311 SSI were identified. NHSN surveillance captured 1686 of the procedures, admin-
istrative billing data identified 1723, and NSQIP reported a sample of 211 colon pro-
cedures for the same period. Of the 311 SSI, NHSN identified 295, administrative data
identified 194, and NSQIP sampled 20. As a result SSI rates ranged from 9.5% to
17.5%.

NHSN Administrative NSQIP Gold Standard

Procedures 1686 1723 211 1723
SSI 295 194 20 311

17.5% 11.5% 9.5% 18.0%

Conclusion. NHSN surveillance and administrative data identify the majority of
at-risk procedures. Administrative data sources are less labor intensive but tend to
miss a proportion of infections. Development of a standardized surveillance approach
for SSI that is practical and accurate will require integration of administrative and
NHSN surveillance strategies.
Disclosures. All authors: No reported disclosures.

910. Seasonal Variation of Surgical Site Infections Following Common
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Background. The relationship between time of year and surgical site infection
(SSI) has not been well studied. We examined seasonal variation of SSI in a large cohort
of patients in non-teaching community hospitals.
Methods. We performed a cohort study of patients undergoing the 10 procedures in

20 community hospitals affiliated with the Duke Infection Control Outreach Network
from January 1, 2007-December 31, 2012. SSIs were defined using National Healthcare
Safety Network criteria and identified using standardized surveillance methods. Summer
was defined as July through September. The prevalence rate (PR) of SSI during the sum-
mer was compared to the remainder of the year by calculating PR ratios (PRR) and 95%
confidence intervals. Procedure and organism type were examined by stratified analysis.
Results. We identified 3,182 SSIs following 361,857 surgical procedures (overall

PR = 0.88/100 procedures). The most common pathogens were S. aureus (1450;
46%), coagulase negative Staphylococci (342; 11%), and E.coli(213; 6.7%). The overall
rate of SSI during the summer months was significantly higher than the rate during the
remainder of the year (0.97/100 vs 0.85/100 procedures; PRR 1.16, p < 0.001). The rates
of SSIs were higher in summer months for infections caused by Gram positive cocci
(PRR: 1.15, p = 0.005) and Gram negative bacilli (PRR: 1.29, p = 0.001). Seven out of
the ten procedures demonstrated higher SSI rates during the summer (table).

SSI rate by season using Chi square analysis with stratification by organism group.

Organism

SSI Cases
for

“Summer”

Prevalence
Rate for
Summer /

100
surgeries

SSI
Cases
for

“Rest
of Year”

Prevalence
Rate for
“Rest of
Year” /
100

surgeries

Prevalence
Rate
Ratio

P
value

All 875/90,190 0.97
(0.91,1.03)

2,307/
271,667

0.85
(0.81,0.88)

1.16
(1.06,1.26)

0.0007

Gram positive
cocci

576/90,190 0.64
(0.59,0.69)

1,512/
271,667

0.56
(0.53,0.59)

1.15
(1.04,1.26)

0.005

Gram
negative
rods

220/90,190 0.24
(0.21,0.28)

513/
271,667

0.19
(0.17,0.21)

1.29
(1.10,1.51)

0.001

Other 159/90,190 0.18
(0.15,0.20)

478/
271,667

0.18
(0.16,0.19)

1.00
(0.84,1.20)

0.98

Conclusion. To our knowledge, this is the first study to demonstrate seasonal var-
iation of SSI in non-spinal surgery procedures. Higher SSI rates were observed during
the summer regardless of organism and in several different procedure types. Further
studies are needed to understand reasons for these findings.
Disclosures. D. J. Sexton, UpToDate: Editor, Royalties; National Football League:

Consultant, Consulting fee and Educational grant; Cubist: Grant Investigator, Grant
recipient; Johnson and Johnson: Consultant, Consulting fee
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911. Development of an Automated Surveillance System for Identifying
Surgical Site Infections and Triaging Clinical Review
Westyn Branch-Elliman, MD, MMSc1; Judith Strymish, MD2; Kamal Itani, MD3;
Kalpana Gupta, MD, MPH4; 1Division of Infectious Diseases, Denver VA Medical
Center, Denver, CO; Medicine, University of Colorado, Aurora, CO; Infectious
Diseases, VA Boston HCS, West Roxbury, MA; 2Harvard Medical School, Boston, MA;
Infectious Disease, VA Boston Healthcare System, West Roxbury, MA; 3Department of
Surgery, VA Boston and Boston University School of Medicine, West Roxbury, MA;
4Department of Medicine/Boston University School of Medicine, Boston, MA; VA
Boston Health Care System, West Roxbury, MA
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Background. Surgical site infections (SSIs) are a common and expensive health-
care-associated infection, costing an estimated $10 billion annually. SSI is also used as a
benchmark for healthcare quality. As such, SSI detection and prevention are major tar-
gets of infection prevention programs. We sought to improve upon conventional man-
ual detection methods by developing a simple, automated algorithm for SSI detection
using administrative data.

Methods. We conducted a case control study among all surgeries performed at the
Boston VA HCS during the two-year period from January 2008-December 2009. Cases
of surgical site infection were matched to controls without surgical site infection. Clin-
ical variables (administrative, microbiologic, pharmacy, radiology) were extracted and
compared between the two groups to determine which variables (univariately) or com-
bination of variables best detected SSI. Variables significantly associated with correct
detection of SSI were then evaluated in a logistic regression model as independent pre-
dictors of accurate SSI detection. Points were assigned to variables based on the mag-
nitude of the odds ratios from logistic regression.
Results. 70 cases of SSI were matched to 70 non-infected controls. Variables found

on multivariable analysis to be significantly associated with SSI identification were or-
dering of a clinical culture, antibiotics prescriptions within the 30 day post-operative
window, ordering of CT or MRI, and use of relevant ICD-9 code for post-operative
infection. Among patients who fell into the “very low probability” category (Figure),
98% were correctly identified as having no SSI. Among patients in the “high probabil-
ity” category, 97.1% were correctly identified as having SSI. The area under the curve
for this model using entirely administrative data was 0.87.
Conclusion. We derived an automated surveillance algorithm for SSI detection

with excellent operating characteristics. This algorithm could be used to streamline in-
fection control efforts and reduce time required for manual review.
Disclosures. K. Itani, Sanofi: Investigator, Research grant; Merck: Investigator, Re-

search grant

912. Assessment of Automated Surveillance Strategies to Identify
Infectious Complications Following Implanted Cardiac Device Procedures
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J. Durkin, MD4; Sarah S. Lewis, MD4; Rebekah W. Moehring, MD, MPH4; Luke
F. Chen, MBBS, MPH, CIC, FRACP4; Lauren Knelson, MSPH5; Deverick J. Anderson,
MD, MPH, FSHEA4; 1Medicine, Durham Veterans Affairs Medical Center, Durham,
NC; 2Department of Medicine, Duke University Medical Center, Durham, NC; 3Duke
University Medical Center, Durham, NC; 4Division of Infectious Diseases, Duke
University Medical Center, Durham, NC; 5Duke University CDC Prevention Epicenter
Program, Durham, NC
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Background. Infectious complication rates for implanted cardiac devices (ICD)
have varied from <1% to >5%. The optimum approach for surveillance of these

infections is unclear. The objective of this study was to create an automated surveil-
lance tool for infectious complications after ICD procedures using ICD-9 and micro-
biology data.
Methods. All patients undergoing ICD procedures at Duke University Hospital

from January 1, 2005-December 31, 2011 were identified using ICD-9 procedure
codes. Potential infection-related complications among the cohort were noted using
specific ICD-9 diagnosis codes and microbiology data for the 365 days following the
index procedure. All potential cases identified from microbiology data and a subset
identified using ICD-9 codes were reviewed for infection by expert reviewers. A subset
of procedures without associated microbiology data or ICD-9 codes was also reviewed.
Sensitivity, specificity, positive predictive values, and negative predictive values for spe-
cific queries were calculated.
Results. A total of 6,097 patients had 7,137 procedures during the 7-year time-

frame. A total of 1,686 patients with potential infectious complications were identified:
174 met criteria from both ICD-9 and microbiology data; 14 met only microbiology
criteria; and 1,498 met only ICD-9 criteria. We reviewed 558 cases, including all 188
microbiology cases, 250 randomly selected cases with ICD-9 criteria only, and 120 with
neither microbiology nor ICD-9 codes. Of the 558 procedures reviewed, 71 unique in-
fections were identified. Query test characteristics are shown in the table. Only 10 in
250 reviewed cases with ICD-9 codes but without microbiology were true infectious
complications.

Test performance of surveillance strategies

Query Result Number Sensitivity Specificity

Positive
Predictive
Value

Negative
Predictive
Value

Micro + / ICD-9 + 174 100% 79% 41% 100%
Micro - / ICD-9 + 250 100% 36% 4% 100%
Micro + / ICD-9 - 14 0% 96% 0% 97%

Conclusion. Our surveillance tool using both microbiology and ICD-9 data was
sensitive and specific for infectious complications following EP procedures. Further
modifications of our query (e.g., type of ICD-9 code, time to infection) may further
improve the performance of our automated surveillance.
Disclosures. All authors: No reported disclosures.

913. Impact of change in SSI surveillance definition on HPRO among
patients with cancer
Shauna C Usiak, MPH; Teresa Childers, MPH, CIC; Margaret Nawaly, RN;
Ann Martin; Mini Kamboj, MD; Memorial Sloan-Kettering, New York, NY
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Background. In January of 2013, the CDC altered the NHSN surveillance defini-
tions for surgical site infections (SSI). Duration of surveillance for hip (HPRO) proce-
dures was shortened from 365 days to 90 days. A recent report reviewed data from 43
community hospitals in 5 states and found that the new definition excluded infections
and decreased SSI rates.
Methods. Memorial Sloan-Kettering is a 470 bed comprehensive cancer facility in

Manhattan. In January of 2008, we began active prospective surveillance to detect SSI
following a HPRO procedure. A retrospective analysis was performed on all SSIs fol-
lowing HPRO procedures that were reported to NHSN from 2009 – 2012. An SSI was
determined to be excluded under the new definition if the event date was greater than
90 days from the procedure date.
Results. Out of 14 reported SSIs, 1 infection (7%) would have been excluded using

the new NHSN SSI surveillance definition. However, the procedure that infection was
related to had a duration that was >IQR5. Therefore both the procedure and the infec-
tion were excluded by NHSN and not calculated in the SSI rate.

HPRO
Procedures

SSI </= 90
days

SSI > 90
days All SSIs

Total Reported 361 13 (3.6%) 1 (.3%) 14
(3.9%)

NHSN
Adjusted*

328 6 (1.8%) 0 (0%) 6 (1.8%)

*Excludes procedures with duration >IQR5.

Conclusion. The shortened duration of surveillance for HPRO procedures had no
impact on SSI rate for HPRO procedures among patients with cancer. The new defi-
nition did reduce manual chart reviews for both the outpatient orthopedic nurses and
infection control personnel and would have had a time savings impact of 144 person-
hours.
Disclosures. All authors: No reported disclosures.

914. A Single-Center 10-Year Analysis of Neurosurgical Patients with
Nosocomial Bloodstream Infections: Incidence, Resistance Rates and Risk
Factors for Mortality
Parmenion P Tsitsopoulos, MD, PhD1; Elias Iosifidis, MD, PhD2;
Georgios Papaevangellou, MD1; Eftychios Kyriazidis, MD1; Dimitris Anestis, MD1;
Charalampos Antachopoulos, MD, PhD2; Emmanuel Roilides, MD, PhD2;
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Thessaloniki, Thessaloniki, Greece; 23rd Pediatric Department, Aristotle University of
Thessaloniki, Thessaloniki, Greece
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Background. In neurosurgery, there is limited data on the antibiotic resistance and
prognosis following nosocomial bloodstream infection (NBSI). The aim of this study
was to record incidence, antimicrobial resistance rates and risk factors for death in neu-
rosurgical patients with NBSI.
Methods. Patients with a confirmed NBSI within the period 2003-2012 that were

hospitalized in a neurosurgery department with a 4-bed intermediate care unit
(IMCU) were included. NBSI was diagnosed when a blood sample obtained after
the first 48 hours of hospitalization isolated a healthcare-associated pathogen. Blood
cultures were performed with the BacTAlert automated system. Vitek 2 system was
used for identification and antibiotic susceptibility. Risk factors for mortality were
also assessed.
Results. A total of 236 patients with NBSI were identified. Blood samples recov-

ered 378 isolates. Gram-negative bacteria (GNB) were the commonest isolates (54.5%).
The predominant GNB pathogens were: Klebsiella pneumoniae (KP, 28.2%), Pseudo-
monas aeruginosa (PA, 27.1%) and Acinetobacter baumannii (AB, 24.3%). The com-
monest Gram positive bacteria (GPB) were Staphylococcus epidermidis (SE, 36.6%) and
Enterococcus spp. (ES, 29.2%). Antibiotic resistance was high with 60% of KP and 70%
of PA isolates resistant to gentamicin. Imipenem resistance was found in 90% of AB,
66% of PA and in KP isolates and it increased from 22% during 2003-2007 to 77%
during 2008-2012 (p < 0.001). All GNB were sensitive to colistin. Of the coagulase neg-
ative staphylococci isolates, 94% were resistant to oxacillin. All GPB isolates were sen-
sitive to vancomycin. Incidence of NBSI had a median of 4.2 infections/1,000 bed-days.
Overall mortality was high (50.4%). Age, head injury, intracranial hemorrhage, sur-
gery, GPB and GNB NBSI, central venous catheter use, stay in ICU, and stay in
IMCU were associated with in-hospital death (p < 0.05). In multivariable analysis,
age and stay in IMCU were independent risk factors for in-hospital mortality
(p < 0.05).
Conclusion. High incidence of NBSI and increased mortality was noted in neuro-

surgical patients. A predominance of multidrug resistant GNB was found limiting the
antibacterial drugs available for treatment.
Disclosures. All authors: No reported disclosures.

915. Is a hospital’s surgical site infection rate among Medicare-insured
patients a good indicator of outcome for commercially-insured patients?
Michael S. Calderwood, MD, MPH1,2; Ken Kleinman, ScD1; Michael V. Murphy, BA1;
Deborah Yokoe, MD, MPH, FIDSA, FSHEA2; Richard Platt, MD, MS1; Susan
S. Huang, MD, MPH, FIDSA3; 1Department of Population Medicine, Harvard Medical
School and Harvard Pilgrim Health Care Institute, Boston, MA; 2Division of Infectious
Diseases, Brigham and Women’s Hospital, Boston, MA; 3Division of Infectious
Diseases and Health Policy Research Institute, University of California Irvine School of
Medicine, Irvine, CA
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Background. The Centers for Medicare and Medicaid Services tracks quality mea-
sures, including surgical site infection (SSI) rates. The degree of correlation between
hospitals’ Medicare and Private Payer SSI outcomes is unknown.
Methods. Using 2009 inpatient claims data from California and New York, we

evaluated SSI following coronary artery bypass graft (CABG) surgery for Medicare pa-
tients ≥65 years old vs Private Payer patients 18-64 years old. We screened claims with-
in 90 days of surgery for codes suggestive of SSI. We separately analyzed the Medicare
and Private Payer groups using generalized linear mixed models to predict the odds of
infection at each hospital. Within group, models were adjusted for age, gender, and
comorbidities. We assessed the relationship between the odds of infection for Medicare
and Private Payer patients within the same hospital using a Pearson correlation. We
repeated this process for hospitals performing ≥50 CABG procedures in each of the
two groups (≥100 overall).
Results. 117 California and 40 New York hospitals performed CABG on both pa-

tient groups. 6-7% of Medicare patients had an SSI code, compared with 4-5% of Pri-
vate Payer patients. Medicare patients were older (per study design), more likely to be
female, and had higher rates of congestive heart failure, peripheral vascular disease,
and renal insufficiency. Private Payer patients had higher rates of obesity. In California
hospitals, the correlation between Medicare and Private Payer odds was 0.42 (95% CI
0.25-0.55) compared with 0.66 (95% CI 0.43-0.80) in New York hospitals. There was a
larger proportion of relatively low volume hospitals (<100 CABG procedures) in Cal-
ifornia (47%) compared with New York (14%). Limiting the analysis to California hos-
pitals performing ≥50 CABG procedures on both Medicare and Private Payer patients,
the Pearson correlation improved to 0.60 (95% CI 0.15-0.83).
Conclusion. We found moderate-to-strong correlation in the adjusted odds of SSI

in Medicare vs Private Payer patients undergoing CABG at individual hospitals. The
poorer correlation in California compared with New York hospitals may reflect the
large proportion of relatively low volume hospitals in California where small sample
sizes limit precision in estimating SSI odds.
Disclosures. K. Kleinman, Sage Products: Conducting clinical trial for which con-

tributed product is being provided to participating hospitals, Contributed Product;

Molnlycke: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed product

916. Electronic Syndromic Surveillance for Influenza-like Illness in
Different Treatment Settings
Jessica P. Ridgway, MD1; Diane S. Lauderdale, PhD2; Ari Robicsek, MD3; 1Infectious
Diseases and Global Health, University of Chicago, Chicago, IL; 2University of
Chicago, Chicago, IL; 3NorthShore University HealthSystem, Evanston, IL
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Background. Syndromic surveillance in an epidemiologic tool that utilizes near
"real-time" clinical data to track disease. Currently, most syndromic surveillance for
influenza-like illness (ILI) is performed using outpatient data. As hospitals adopt elec-
tronic health records, more electronic data will be available from different treatment
settings for syndromic surveillance. It is not known how to best utilize this data to
monitor ILI in different treatment settings (e.g., Emergency Department (ED), outpa-
tient, and inpatient).

Methods. We conducted a retrospective cohort study in a 4-hospital health system.
All inpatient encounters, ED encounters, and outpatient primary care encounters from
January 1, 2006 through May 31, 2013 were included. We applied an ILI syndromic
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surveillance algorithm that was previously validated in the outpatient setting to the ED
and inpatient settings (Figure 1). Using the algorithm to query the Enterprise Data
Warehouse (EDW), we calculated the percentage of encounters for ILI per week in
each treatment setting. We compared results from different treatment settings using
Pearson correlation coefficient.
Results. Over the study period, there were 3,443,913 outpatient visits, 393,835 in-

patient encounters, and 610,002 ED encounters. ED algorithm results correlated close-
ly with outpatient results (rho = 0.875), but inpatient algorithm results were less similar
(rho = 0.375) (Figure 2). During the time period when H1N1 was circulating (April
2009-March 2010), outpatient-ED correlation was 0.8617 and outpatient-inpatient
correlation was 0.6676. Correlation between outpatient and ED algorithm results
was stronger among patients less than18 years old than among those over age 65
(rho = 0.79 vs 0.44). The seasonal uptick in ILI encounters for patients < 18 years
old preceded the rise for older patients in the outpatient setting (Figure 3) and for chil-
dren in other settings.
Conclusion. Data streams from the outpatient and ED settings provide similar

syndromic surveillance information regarding ILI activity, whereas inpatient ILI data
is less similar. Children in the outpatient setting see a seasonal rise in ILI activity before
adults and children in other settings.
Disclosures. All authors: No reported disclosures.

917. Nosocomial Respiratory Viral Infections in Two Children’s Hospitals
Rita Shah, MD1; Caroline Quach, MD, MSc, FRCPC2; Nina Kohn, MBA, MA3;
Lorry Rubin, MD4; 1Pediatric Infectious Diseases, Cohen Children’s Medical Center of
New York of the North Shore-Long Island Jewish Health System, New Hyde Park, NY;
2Quebec Institute of Public Health, Montreal, QC, Canada; 3Feinstein Institute for
Medical Research, North Shore-LIJ Health System, Manhasset, NY; 4Pediatrics,
Hofstra North Shore-LIJ School of Medicine, New Hyde Park, NY
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Background. There are limited data on nosocomial viral respiratory infections
(NVRIs). This study aims to report the rates of NVRIs in 2 children’s hospitals, to com-
pare the rates of different respiratory viruses, and to determine the hospital unit-spe-
cific rates of NVRIs.
Methods. NVRIs caused by adenovirus, human metapneumovirus (hMPV), influ-

enza A and B viruses, parainfluenza viruses (PIVs) types 1, 2 and 3, respiratory syn-
cytial virus (RSV) and rhinovirus were prospectively monitored over a 3-year period
from April 2010 - March 2013 at Cohen Children’s Medical Center of New York
(CCMC) and Montreal Children’s Hospital (MCH). A NVRI was defined as a positive
viral test on a nasopharyngeal swab, the presence of symptoms, and a minimum time
from hospital admission to onset of symptoms of 1-4 days that varied with the viral
pathogen.
Results. CCMC and MCH have 163 and 130 beds, respectively, with mean annual

patient-days of 46,519 at CCMC and 36,815 at MCH. The most common etiologies of
NVRIs at both institutions were rhinovirus, followed by PIVs and RSV. The rates of
NVRIs for the 3-year study period at MCH were higher than at CCMC (1.91 vs 0.79
per 1,000 patient-days, respectively; P < 0.0001). The combined total and unit-specific
number of episodes and rate (per 1,000 patient-days) for each virus were as follows:

Respiratory
Virus

All Hospital
Units PICU NICU Med/Surg

Heme/
Onc/
BMT

# Rate # Rate # Rate # Rate # Rate

Adenovirus 27 0.11 9 0.29 0 0 17 0.14 1 0.04
hMPV 16 0.06 3 0.10 2 0.03 9 0.07 2 0.07
Influenza A

and B
19 0.08 1 0.03 1 0.01 15 0.12 2 0.07

PIVs 61 0.24 6 0.19 4 0.06 42 0.34 9 0.33
RSV 45 0.18 4 0.13 2 0.03 32 0.26 7 0.26
Rhinovirus 154 0.62 25 0.80 33 0.47 74 0.61 22 0.81
All Viruses 322 1.29 48 1.54 42 0.60 189 1.55 43 1.58

Conclusion. NVRIs occurred frequently at 2 children’s hospitals. Rhinoviruses
were the most frequently detected viruses causing NVRIs followed by PIVs and
RSV. NVRI burden was the lowest in the NICU. Given the importance of NVRIs, pro-
spective active surveillance may be considered in pediatric facilities for quality im-
provement purposes.
Disclosures. All authors: No reported disclosures.

918. Trends of device-associated infections in intensive care units after the
establishment of national nosocomial infection surveillance system: results
from the Korean Nosocomial Infections Surveillance System
Jun Yong Choi1; Yee Gyung Kwak2; Hyeonmi Yoo3; Sang-Oh Lee MD4; Hong Bin Kim,
MD, PhD5; Su Ha Han6; Hee Jung Choi, MD7; Young Keun Kim, MD, PhD8; Sung
Ran Kim9; Tae Hyong Kim, MD10; Hyukmin Lee11; Hee Kyung Chun12; Jae-
Seok Kim13; Byung Wook Eun, MD, PhD14; Hyun-Sook Koo15; Geun-Ryang Bae15;
Kyungwon Lee, MD, PhD16; Korean Nosocomial Infections Surveillance System1;
1Department of Internal Medicine and AIDS Research Institute Yonsei University
College of Medicine, Seoul, South Korea; 2Inje University Ilsan Paik Hospital, Goyang,
South Korea; 3Infection Control Office, Inje University Sanggye Paik Hospital, Seoul,

South Korea; 4Department of Infectious Diseases, Asan Medical Center, University of
Ulsan College of Medicine, Seoul, South Korea; 5Seoul National University Bundang
Hospital, Seongnam, South Korea; 6Soon Chun Hyang University Bucheon Hospital,
Bucheon, South Korea; 7Ewha Womans University, Seoul, South Korea; 8Internal
Medicine, Yonsei University Wonju College of Medicine, Wonju, South Korea;
9Infection Control Office, Korea University Guro Hospital, Seoul, South Korea;
10Division of Infectious Diseases, Department of Internal Medicine, Soonchunhyang
University Seoul Hospital, Seoul, South Korea; 11Department of Laboratory Medicine,
Kwandong University College of Medicine, Gangneung, South Korea; 12Department of
Intection Control, Kyunghee University Hospital, Seoul, South Korea; 13Department
of Laboratory Medicine, Hallym University College of Medicine, Seoul, South Korea;
14Department of Pediatrics, Eulji University School of Medicine, Eulji General
Hospital, Seoul, South Korea; 15Korea Centers for Disease Control and Prevention,
Osong, South Korea; 16Department of Laboratory Medicine and Research Institute of
Bacterial Resistance, Yonsei University College of Medicine, Seoul, South Korea
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Background. We hypothesized that the rate of device-associated infections (DAIs)
in ICU would have decreased since the establishment of Korean Nosocomial Infections
Surveillance System (KONIS) by the voluntary efforts for each participating institutes
to improve infection control practices.

Time trend of rate of ventilator associated pneumonia (VAP) in ICUs participating KONIS A. VAP
rate from 2006 to 2012 (F=11, P<0.01) B. VAP rate of institutes that had participated in KONIS for
at least 3 years (F=20.57, P<0.01)
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Methods. Three major DAIs were studied: ventilator-associated pneumonia
(VAP), central line-associated bloodstream infection (CLABSI), and catheter-associat-
ed urinary tract infection (CAUTI) in ICU. We evaluated the time trend of the inci-
dence of DAIs from 2006 through 2013 in KONIS participating ICUs. The pooled
incidences of DAIs were calculated for each year of participation. In addition, data
from only institutions that had participated in KONIS for at least 3 consecutive
years were analyzed to further evaluate the effects of KONIS participation on the in-
cidence of DAIs.
Results. The number of ICUs participating KONIS gradually increased from 76 in

2006 to 162 in 2012. Rate of VAP significantly decreased from 2006 (3.48 per 1,000
mechanical ventilator days) to 2012 (1.64 per 1,000 mechanical ventilator days)
(F = 11, P < 0.01). Rate of CAUTI decreased from 1.85 per 1,000 urinary catheter
days to 1.26, but the reduction was not significant (F = 2.02, P = 0.07). The change
of CLABSI rate was not significant, as well (from 3.40 per 1,000 central line days to
2.57, F = 1.73, P = 0.12). In 132 ICUs that had participated in KONIS for at least 3 con-
secutive years, the VAP rate significantly decreased from the first year to third year
(F = 20.57, P < 0.01), but the rate of CAUTI (F = 1.06, P = 0.35) and CLABSI
(F = 1.39, P = 0.25) did not decrease.
Conclusion. VAP rate in ICUs participating KONIS has decreased since the estab-

lishment of KONIS. Further efforts to reduce CLABSI rate should be performed in
ICUs participating KONIS.
Disclosures. All authors: No reported disclosures.

919. Routine Hospital Acquired Infection surveys are feasible in low
income health care settings and can inform quality improvement
interventions
Emmanuel Ochola, MBChB, MSc1; Tom R Okello, MBChB, MMed2;
Jackson Kansiime3; Liliana Praticò MD4; Donato Greco, MD, MSc5; 1HIV, Research
and Documentation, St. Mary’s Hospital Lacor, Gulu, Uganda; 2Surgery, St. Mary’s
Hospital Lacor, Gulu, Uganda; 3Medicine, St. Mary’s Hospital Lacor, Gulu, Uganda;
4University of Pavia, Pavia, Italy; 5Istituto Superiore di Sanità, Roma, Italy
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Background. Prevention of acquisition of infection in the health care setting is im-
perative for reduction in morbidity and mortality for patients and health workers and
improvement health care quality. However, data is scarce on prevalence and trends of
hospital acquired infections (HAI) in low income settings, unlike in developed coun-
tries. We instituted annual surveys to determine HAI prevalence and determinants in a
hospital in Gulu, Northern Uganda, an area recovering from over 20 years of war.
Methods. An external expert mentored local hospital staff at the request of the

Board, to do HAI surveys for 2 years after which a local team continues the exercise.
Using standard WHO checklists. A one-day survey is done, recruiting all patients ad-
mitted in the hospital for 48hours or more. Data is collected by doctors and nurses on
demographics, new diarrhea, Urinary Tract Infections (UTI), respiratory conditions,
wound infection and intravenous catheter infections that were absent during admis-
sion. Urinalysis was done to confirm UTI. Results were analysed using SPSS, reporting
basic statistics and p values of chi square tests comparisons.
Results. A total 1174 clients were surveyed in four years, average 293 per survey.

There was a 56% decline in HAI prevalence from 28% in 2010 to 14.2% in 2011
(p < 0.0001). Prevalence of HAI was 15.1% in 2013 and 14% in 2014. In different
years, the key hospital acquired infections included UTI accounting for 39% (21.5-
55%) of the total HAI, intravenous line infection 27% (18.2-30.4%), respiratory tract
infections, 17.5% (5.5-25.5%), and surgical wound infections, 16.0% (8.7-20%). In
2013 which had UTI at 58%, UTI was present in 53.3% of catheterized clients, com-
pared to 14.8% in 2011.
Conclusion. The HAI surveys are practical, and feasible to perform, even in poor

settings. The surveys prompted the institution of the hospital infection control com-
mittee. HAI surveys can generate glaring gaps, which when intervened on, like urinary
catheter overstay, poor wound care, duration of iv lines, and hand washing practices,
can improve care quality. The surveys can suggest corrective actions for good care prac-
tices. Nevertheless, prevention of HAI needs continuous efforts of all health workers.
Disclosures. All authors: No reported disclosures.

920. Retrospective Analysis of Infective Endocarditis at an Urban Hospital
Daniel Mueller, MD1; Rafik Samuel, MD2; 1Temple University Hospital, Philadelphia,
PA; 2Infectious Diseases, Temple University Hospital, Philadelphia, PA
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Background. Infective endocarditis (IE) is a disease that causes significant mor-
bidity and mortality. A multinational study of the presentation, etiology, and outcome
of patients infected with endocarditis has been described, but it is unknown whether
these parameters are similar in an urban, socioeconomically disadvantaged patient
population.
Methods. We conducted a retrospective analysis of patients of at least 18 years of

age admitted to an urban, academic hospital with a diagnosis of endocarditis. Echo-
cardiograms performed between September 2006 and September 2011 for the indica-
tion of endocarditis were evaluated for the presence of vegetations on one or more
valves or intracardiac devices. Patient-specific risk factors (intravenous drug use,

dialysis catheters, pacemakers), co-morbidities (diabetes), and sequelae (mortality,
septic emboli, etc) were compared to a multinational cohort of patients diagnosed
with endocarditis using chi-squared analysis.
Results. The results from more than 1880 echocardiograms were reviewed, reveal-

ing 180 cases of IE (165 cases were native valve IE and 15 were prosthetic valve IE).
Men slightly outnumbered women (109 to 71). Fifty-five patients had implantable de-
vices or catheters; 12 had an AV graft or fistula, 27 had permacaths, and 16 had pacers
or AICDs (10 of which were infected). The organisms isolated were as follows: 104 S.
aureus(65 MRSA), 16 viridans Streptococci, 14 beta-hemolytic Streptococci, 11 En-
terococcus spp., 10 coagulase-negative Staphylococci, 2 HACEK organisms, and 5
Fungi. The mitral valve was most commonly involved (65 cases), followed by aortic
(62), tricuspid (60), and pulmonic (4).
Our urban cohort had significantly higher percentages of patients with diabetes and

intravenous drug use, more tricuspid valve disease, more frequent septic embolization,
and fewer heart failure symptoms. Valvular surgery was less frequently performed, and
there was a trend toward higher overall mortality (23% vs 18%; p = 0.08).
Conclusion. Patients in our cohort had more co-morbidities, were less likely to un-

dergo valve replacement surgery, and had higher mortality than the multinational
cohort. Further investigation is needed to in order to understand the difference in
valve-replacement frequency between the two groups and whether this has any impact
on mortality.
Disclosures. All authors: No reported disclosures.

921. Prevalence of Hepatitis C Infection and Epidemiology of Infective
Endocarditis in Intravenous Drug Users in Central Kentucky
Praveen Gundelly, MD1; David S. Burgess, PharmD, FCCP2; Judes Boulay, MPH3;
Glyn Caldwell, MD, MS4; Alice Thornton, MD3; 1Infectious Diseases, University Of
Kentucky, Lexington, KY; 2University of Kentucky, College of Pharmacy, Lexington,
KY; 3University of Kentucky, Lexington, KY; 4University of Kentucky College of Public
Health, Lexington, KY
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Background. During recent years, we have observed an increase in admissions for
infective endocarditis (IE) at our academic center. We proposed a retrospective study
to determine the prevalence of hepatitis C virus (HCV) infection and describe the ep-
idemiology of IE in intravenous drug users (IDU) in Kentucky.
Methods. This retrospective, IRB approved study evaluated all adult intravenous

drug users admitted to a teaching facility serving central Kentucky diagnosed with in-
fective endocarditis based on the modified Duke’s criteria from January 2010 to De-
cember 2012. Data collected included demographics, blood culture results, valve
involvement, surgery, and outcomes. In addition, patients were screened for HIV
and hepatitis C virus (HCV).
Results. Overall, 105 subjects (65 males and 40 females) between 18 and 63 years

of age (mean 35) were evaluated. The majority (73%) of these patients were from rural
Kentucky. The most common organism isolated from blood cultures was Staphylococ-
cus aureus (50%), followed by Streptococcus viridans (16%) and Enterococcus species
(13%). Of the S. aureus isolates, 59% were methicillin sensitive. The majority of pa-
tients had left sided endocarditis (56%) with an overall in-hospital mortality of 25%.
There was no significant difference in mortality based on gender or affected valve type.
However, mortality was significantly higher for patients that did not undergo surgery
compared to those that did have surgery (39% vs 10%, p = 0.0022) Furthermore, 76%
(68/90) of patients evaluated for HCV were positive. Whereas, none of the patients
tested for HIV were positive (N-99). Mortality was significantly higher for HCV pa-
tients than non-HCV patients (32% vs 5%, p = 0.0178).
Conclusion. The prevalence and mortality associated with HCV compared to HIV

in IDU diagnosed with infective endocarditis from rural Appalachia Kentucky was
alarming. More studies evaluating the relationship between HCV and infective endo-
carditis should be performed.
Disclosures. All authors: No reported disclosures.

922. Bartonella quintana Blood Culture-Negative Endocarditis in
Washington, D.C
Fisseha Ghidey, MD, MPH1; Shradda Pandey, MD1; Suchita Mishra, MD1;
Kristin Mills, DO1; Leon Lai, MD1; Christian Woods, MD1; Mariaelena Ruiz, MD1;
Dawn Fishbein, MD1; Rahul Sampath, MBBS2; Glenn Wortmann, MD1; 1Infectious
Diseases, Infectious Diseases Section, MedStar Washington Hospital Center,
Washington DC; 2Mayo Clinic, Rochester, MN
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Background. Prior studies have demonstrated Bartonella as one of the etiologies of
blood culture negative endocarditis. The objective of this abstract is to describe three
cases of Bartonella quintana endocarditis identified within one year in a large hospital
in Washington, D.C.
Methods. Descriptive, retrospective study based on a review of medical records at

an 800-bed urban hospital. All patients were identified between April 2013 and De-
cember 2013.
Results. All patients were men (median age 55, range 52-57), homeless, and re-

ported a history of alcoholism. Blood cultures were negative for all patients.
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Echocardiography demonstrated aortic and mitral valve perforation and regurgitation
in one patient, aortic valve vegetation with regurgitation in the second, mitral and aor-
tic valve vegetation with regurgitation in the third patient. All patients had a positive
Bartonella quintana serum IgG with negative IgM. PCR on DNA extracted from car-
diac valves was positive for Bartonella, and DNA sequencing of PCR amplicons iden-
tified Bartonella quintana in all patients. Patients received treatment with doxycycline/
rifampin or doxycycline/gentamicin.
Conclusion. Although much of the existing literature regarding Bartonella endo-

carditis stems from Europe, our findings suggest that Bartonella endocarditis may be
an under-recognized cause of culture-negative endocarditis in the U.S., and should be
considered in patients with risk factors such as homelessness and alcoholism. Ampli-
fication of DNA extracted from affected cardiac valves may provide enhanced diagnos-
tic accuracy.
Disclosures. All authors: No reported disclosures.

923. Lactococcus garvieae infective endocarditis requiring valve
replacement: First case in the United States
Calden Sharngoe1; Tasaduq Fazili, MD2; Waleed Javaid, MD3; Timothy Endy, MD,
MPH3; Mark Polhemus, MD4; 1SUNY Upstate University Hospital, Syracuse, NY;
2Medicine, SUNY Upstate Medical University, Syracuse, NY; 3SUNY Upstate Medical
University, Syracuse, NY; 4Medicine, SUNY Upstate University Medical Center,
Syracuse, NY
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Background. Lactococcus, a gram-positive organism of low virulence, is an un-
common cause of human infection. Infective endocarditis due to Lactococcus is ex-
tremely rare.
Methods. We present a case of native aortic valve endocarditis due to Lactococcus

garvieae with severe aortic insufficiency requiring valve replacement.
Results. The patient is a sixty year old male with history of Waldenstrom’s mac-

roglobulinemia for which he had been receiving intravenous immunoglobulin infu-
sions for the previous two years. He was admitted to the hospital with a two week
history of fatigue, decreased appetite and worsening shortness of breath. Chest radio-
graph showed findings consistent with interstitial pulmonary edema. Blood cultures
grew Lactococcus garvieae. A transesophageal echocardiogram showed a mobile echo-
density on the aortic valve extending into the left ventricular outflow tract; there was
associated leaflet perforation and severe aortic regurgitation. Two thirds of the aortic
valve leaflets were essentially destroyed. The patient underwent aortic valve replace-
ment with a pericardial valve. Surveillance blood cultures and cultures of the resected
valve were negative. He was treated with vancomycin and gentamicin for two weeks,
followed by ceftriaxone for a total of six weeks. The patient has done well since dis-
charge from the hospital, with a follow up transthoracic echocardiogram showing a
normally functioning bioprosthetic aortic valve.
Lactococcus. was placed in a separate genus from Streptococcus in 1985 based on

genetic analysis. L. garvieae is a catalase-negative, facultatively anaerobic, serogroup N,
gram-positive coccus. A review of the English literature revealed fifteen cases of infec-
tive endocarditis due to L. garvieae. More than half of the patients had a prosthetic or
repaired valve. Most patients were treated medically with the majority receiving a six
week course of β-lactams. All but one patients survived.
Conclusion. Lactococcus garvieae is an extremely uncommon cause of infective

endocarditis. β-lactams appear to be the antibiotics of choice, and the prognosis is fa-
vorable. We believe our patient represents the first case in the US that required valve
replacement.
Disclosures. All authors: No reported disclosures.

924. Clinical Decision Rule to Guide Use of Echocardiography in the
Management of Staphylococcus aureus Bacteremia
Bharath Raj Palraj, MBBS1; Larry M. Baddour, MD2; Erik Hess, MD3;
James Steckelberg, MD2; Walter R. Wilson, MD4; Brian Lahr, MS5; Muhammad
R. Sohail, MD6; 1Department of Medicine, Division of Infectious Diseases, Mayo
Clinic, Rochester, MN; 2Division of Infectious Diseases, Mayo Clinic, Rochester, MN;
3Department of Emergency Medicine, Mayo Clinic, Rochester, MN; 4Infectious
Diseases, Mayo School of Graduate Medical Education, Rochester, MN; 5Mayo
Clinic, Rochester, MN; 6Mayo School of Graduate Medical Education, Rochester,
MN
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Background. Infective endocarditis (IE) is a serious complication of Staphylococ-
cus aureus bacteremia (SAB) that is associated with high morbidity and mortality.
There is limited evidence-based guidance on defining which patients with SAB should
be screened with echocardiography.
Methods. Risk factors associated with IE in SAB patients were analyzed to identify

independent predictors of endocarditis. Clinical data were retrospectively reviewed
with follow-up (at least 3-month) data of all adults hospitalized at our institution
with SAB from 2006 to 2011. IE was defined using modified Duke’s Criteria.
Results. Of the 757 patients who were screened, 678 individuals with SAB (24%

community-onset, 56% healthcare-associated and 20% nosocomial) met study

criteria and were included in the analysis. A total of 85 patients (13%) were diag-
nosed with definite IE within the 12 weeks of initial presentation. Community
onset of SAB, presence of implantable cardiac device, and sustained bacteremia
(≥ 72 hours) were identified as independent predictors of SAB from multivariable
logistic regression. Two decision rules (Day 1 [admission day] and Day 5 [when re-
sults of day 3 blood cultures are known]) were derived based on the presence of these
risk factors, weighted in magnitude by the corresponding regression coefficients,
and summed together to define an individual’s risk score (table). A score of <2
for Day 1 Rule had a sensitivity of 95.3% and negative predictive value (NPV) of
96.5% whereas a score of <2 for Day 5 Rule had a sensitivity of 98.8% and negative
predictive value (NPV) of 98.5%.

Test Performance Characteristics of IE Clinical Risk Scores

Risk Score Sensitivity Specificity PPV NPV

Day 1 Score ≥
High Risk 5 9.4% 99.5% 72.7% 88.5%
↑ 4^ 21.2% 95.6% 40.9% 89.4%
3 35.3% 92.4% 40.0% 90.9%
2* 64.7% 70.2% 23.7% 93.3%
↓ 1 95.3% 18.4% 14.3% 96.5%

Low Risk 0 100% 0.0% 12.5% -
Day 5 Score ≥
High Risk 7 7.2% 99.7% 75.0% 88.2%
↑ 6 19.3% 97.9% 57.1% 89.4%
5 30.1% 96.7% 56.8% 90.6%
4 54.2% 83.1% 31.5% 92.7%
3* 86.7% 59.2% 23.4% 96.9%
2∼ 94.0% 41.1% 18.6% 97.9%
↓ 1 98.8% 11.4% 13.8% 98.5%

Low Risk 0 100% 0.0% 12.5% -

Conclusion. We propose clinical decision rules that can accurately classify patients
presenting with SAB into a low-risk group that can be managed without cardiac im-
aging. Larger prospective studies are needed to validate the classification performance
of these decision rules.
Disclosures. All authors: No reported disclosures.

925. A Normal Transthoracic Echocardiogram can be Used to Rule Out
Infective Endocarditis in Patients with Staphylococcus aureus Bacteremia
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Background. Staphylococcus aureus is a major cause of bacteremia and often leads
to infective endocarditis (IE). Current guidelines recommend performing transesopha-
geal echocardiography (TEE) in all patients or treating empirically with prolonged in-
travenous antibiotics. Many physicians do not adhere to guidelines, and recent studies
suggest that low-risk patients do not require TEE.
Methods. Weretrospectivelyevaluatedhospitalizedpatientswith S.aureusbacteremia

(SAB) from seven hospitals in Toronto, Ontario over a 3-year period. In 536 patients who
received a TTE within 28 days of bacteremia, we randomly divided the sample into devel-
opment (n = 268) and validation (n = 268) cohorts.Wederived criteria to rule out infective
endocarditis based onmultivariable logistic regression analysis in the development cohort,
andappliedthesecriteriato thevalidationcohort todeterminecriteriadiagnosticproperties.
Results. In multivariable analysis, four criteria were useful to rule out infective en-

docarditis: a normal TTE (p < 0.001), non-community-acquired bacteremia
(p = 0.002), no intravenous drug use (p < 0.001), and absence of high-risk cardiac con-
ditions (p < 0.001). In the validation sample, failing any criteria had a 97% sensitivity,
52% specificity, 25% positive predictive value, and 99% negative predictive value for
infective endocarditis. The negative likelihood ratio was 0.05.
Conclusion. A prediction model including normal TTE, non-community acquired

bacteremia, no intravenous drug use, and absence of high-risk cardiac conditions is a
useful tool to identify patients at low risk of infective endocarditis. Risk stratification
combined with TTE may be adequate to rule out IE in most patients with SAB.
Disclosures. All authors: No reported disclosures.

926. What Impacts the Decision to Obtain Transesophageal
Echocardiogram for Staphylococcus aureus Bacteremia?
Heather Young, MD1; Susan Heard, BS2; Connie S. Price, MD3; Timothy Jenkins, MD4;
Bryan Knepper, MPH, MSc5; 1Denver Health Medical Center, Denver, CO; 2Rocky
Mountain Poison and Drug Center, Denver, CO; 3Department of Medicine, Division
of Infectious Diseases, Denver Health Medical Center, Denver, CO; 4Medicine/
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Background. IDSA guidelines recommend transesophageal echocardiogram
(TEE) to rule out infective endocarditis (IE) in all patients with Staphylococcus aureus
bacteremia (SAB). Despite this recommendation, TEE is uncommonly used for SAB.
The low utilization of TEE is hypothesized to be due to poor access to TEE and the
potential complications of anesthesia and endoscopy. The purpose of this study is to
evaluate which factors are associated with obtaining TEE for SAB.

Reasons infectious diseases physicians do not obtain TEE in the setting of SAB.

Methods. This is a prospective observational cohort of hospitalized patients with
SAB at an urban public safety net hospital in Denver CO between July 1, 2013 and
April 29, 2014. Patient level information was obtained from the medical record. The
attending ID physician was contacted via a standardized email to determine why TEE
was/was not performed. Statistics were calculated using the chi-square, Kruskal-Wallis,
and student’s t-test of means.
Results. SAB was present in 93 patients, and 24% underwent TEE. Patient age, co-

morbid medical conditions, and source of SAB were not associated with TEE. 59 pa-
tients completed therapy during the study period. Patients who underwent TEE tended
to have a longer duration of bacteremia (median 4.5 vs 3.0, P = 0.19). 11% of patients
who received <28 days of treatment had a TEE while 24% of those who received ≥28
days of treatment had a TEE (P = 0.24). The most common reasons that ID physicians
cited for not performing TEE were (1) low clinical suspicion of IE (55%); or (2) anoth-
er indication for an extended duration of treatment (44%). More than 1 reason was
cited in 41% of cases (Figure 1).
Conclusion. TEE is uncommonly used for the evaluation of SAB at this facility,

particularly in patients who receive a short course of antibiotics. ID physicians report-
ed not performing TEE because they clinically considered IE to be unlikely or had al-
ready identified an indication for an extended treatment duration. Further work must
be done to determine if TEE results drove physicians to prescribe longer treatment du-
ration or if TEE is a marker for patients with more complicated disease. Clinical out-
comes should also be evaluated to ensure that not performing TEE is not associated
with recurrent disease.
Disclosures. All authors: No reported disclosures.

927. Rifampin for Surgically Treated Staphylococcal Infective Endocarditis
Nabin Shrestha, MD, MPH, FIDSA1; Shailee Shah, MD1; Hannah Wang2;
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Health Sciences, Cleveland Clinic, Cleveland, OH
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Background. Rifampin is recommended in the treatment regimen for staphylo-
coccal prosthetic valve endocarditis (PVE), and for staphylococcal native valve endo-
carditis (NVE) treated with placement of prosthetic material at surgery. The evidence
base for this is scant, and some clinicians opt to forgo rifampin. The purpose of this
study was to examine if treatment with rifampin in patients with surgically-treated
staphylococcal infective endocarditis (IE) results in better outcomes.
Methods. Patients operated for staphylococcal IE from April 1, 2008 to July 1, 2012

were identified from our institution’s IE registry. Treatment was defined as at least 3 days
of rifampin post-op. The propensity to receive rifampin was calculated in a model that

included NVE vs PVE, Staphylococcus species, left side involvement, invasive disease (ex-
tending beyond annulus), positive valve culture, past history of IE, presence of a pacemak-
er/defibrillator, end-stage renal disease, hepatitis C, and concomitant medications that
could interact with rifampin. Cox proportional hazards regression was used to compare
a composite outcome of death or reoperation for IE, between patients treated and not
treated with rifampin, adjusted for age, sex and propensity to receive rifampin.
Results. 189 patients were identified. Mean age was 56 years, 66% were male, 50%

had PVE, 60% had S. aureus or lugdunensis infection, 89% had left side involvement,
and 57% had invasive disease. 51 (27%) received at least 3 days of rifampin post-op.
The median time to event was 979 days (IQR 191 - 1918). Rifampin treatment was asso-
ciated with PVE (OR 2.93, p 0.001), left side involvement (OR 3.91, p 0.04), invasive dis-
ease (OR 2.26, p 0.02), and concomitant potentially interacting medications (OR 2.13, p
0.04). Patients treated with rifampin had a similar hazard of death or reoperation for IE as
those not treated (HR 1.09, 95%CI 0.63 – 1.83), after adjusting for age, sex and propensity
to receive rifampin. Results were similar when treatment was defined as at least one dose
of rifampin, any pre-op rifampin, or rifampin at hospital discharge.
Conclusion. Among patients with surgically treated staphylococcal IE there was

insufficient evidence to claim a reoperation-free survival benefit from treatment
with rifampin.
Disclosures. N. Shrestha, Forest: Speaker’s Bureau, Speaker honorarium; Merck:

Speaker’s Bureau, Speaker honorarium; The Medicines Company: Scientific Advisor,
Consulting fee
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Background. The optimal therapy for Candida infective endocarditis (IE) is un-
known, and treatment guidelines are based largely on single site case series and case
reports. The current guidelines have added echinocandins as a treatment option. We
sought to compare amphotericin B based therapy to echinocandin based therapy,
using two large, prospective, international, multi-center cohorts of patients with def-
inite IE.
Methods. We identified cases of definite Candida IE presenting between June 1, 2000

and September 30, 2011 from the International Collaboration on Endocarditis –
Prospective Cohort Study (ICE-PCS) and the International Collaboration on Endocar-
ditis Plus (ICE-Plus). A supplemental case report form was sent to enrolling sites to
gather detailed information on antifungal therapy. We compared clinical characteris-
tics and outcomes based on antifungal regimen received.

Amphotericin B
(N=11)

Echinocandin
(N=14) p-value

Combination therapy 6 (54%) 6 (43%) 0.56
Surgery 6 (54%) 5 (36%) 0.35
Duration antifungal,
days (median)

78 50 0.89

Suppressive therapy 5 (45%) 6 (43%) 0.90
Mortality
42 d 4 (36%) 5 (36%) 1
1 y 7 (64%) 9 (69%) 1

Results. 72 cases of definite Candida IE were identified of which 33 had additional
data on antifungal therapy available. The most common infecting species were C. al-
bicans (n = 13) and C. parapsilosis (n = 12). Most patients received either an ampho-
tericin B based regimen (33%) or an echinocandin based regimen (42%). Nearly half
received combination antifungal therapy (45%) and surgical therapy was used in 13
patients (39%). There was no difference in either 42 day or 1 year mortality between
those receiving an amphotericin B based regimen vs those receiving an echinocandin
based regimen (36% vs 36% and 64% vs 69%, respectively, p = 1).
Conclusion. This is one of the largest prospective series of Candida endocarditis pa-

tients to date. In this cohort, there was no difference in mortality with echinocandin based
therapy as compared to amphotericin B based therapy. This study is limited by small sam-
ple size and observational data, however it lends support to the current recommendation
of echinocandin based therapy as a viable treatment option for Candida endocarditis.
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Disclosures. M. Johnson, Astellas: Grant Investigator, Research grant; Charles
River Laboratories: Grant Investigator, Research grant V. Chu, Merck: Grant Investi-
gator, Research grant
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MD4; 1Infectious Diseases and Geographic Medicine, Stanford University, Stanford,
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3Cardiovascular Surgery, Sequoia Hospital, Redwood City, CA; 4Infectious Diseases
and Geographic Medicine, Stanford University, Stanford, CA
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Background. Coccidioides, a dimorphic endemic fungus, primarily causes pulmo-
nary disease but can disseminate to extrapulmonary sites. We describe a case of Coc-
cidioides endocarditis, only the seventh ever reported.

A 34-year-old Hispanic woman presented to Kern Medical Center with Miliary Coc-
cidioidomycosis in 2004. She had a complicated relapsing course including an anaphy-
lactoid reaction to amphotericin. In early 2013 she presented with dyspnea and was
found to be in heart failure secondary to aortic insufficiency. Echocardiography did
not demonstrate a vegetation. Medical management failed at least in part due to poor
adherence. She then presented to another institution where valve replacement was at-
tempted but aborted secondary to mediastinal fibrosis. She was then transferred to Se-
quoia Hospital. On transfer, she was hypoxic and again found to be in heart failure.
Aortic regurgitation was confirmed on echocardiogram but no vegetation was detected.
4 sets of blood cultures were negative. Chest CT showed a 3.5 cm by 2.0 cm soft tissue
mass in the anterior mediastinum with possible paratracheal and periaortic adenopathy.
In the operating room, she was again found to have a fibrotic mass adherent to the aorta
and base of the heart, but no gross purulence. A successful aortic valve replacement was
accomplished. Pathology of the aortic valve revealed granulomatous inflammation and a
PAS stain with endosporulating spherules diagnostic of Coccidioides spp.

Culture of the native valve grew 1 colony identified by DNA probe as Cocci-
dioides spp. Complement fixation titers were 1:8 with subsequent decrease to 1:2.
The patient is doing well one year after surgery on Posaconazole liquid 400 mg
every 12 hours.
Conclusion. Coccidioides very rarely causes endocarditis, vegetations may not be

detected by echocardiography, but a successful outcome may be achieved with com-
bined surgical and medical management.
Disclosures. R. H. Johnson, Astellas Pharma US: Speaker’s Bureau, Speaker hon-

orarium; Forest Phamaceuticals: Speaker’s Bureau, Speaker honorarium; Pfizer Inc.:
Investigator, Research support; Chevron: Grant Investigator, Grant recipient
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J. Blosser, PhD3; John P. Dekker, MD, PhD3; Lori Dodd, PhD4; David K. Henderson,
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Medicine Department/National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Bethesda, MD; 2Department of Laboratory Medicine, National
Institutes of Health, Bethesda, MD; 3Clinical Center, National Institutes of Health,
Bethesda, MD; 4National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Bethesda, MD; 5National Institutes of Health Clinical Center,
Bethesda, MD; 6National Institutes of Health Clinical Center and National Institute of
Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD
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Background. Patients’ healthcare-associated acquisition of multidrug-resistant or-
ganisms (MDRO) has been associated with prolonged hospitalization and antibiotic
exposure. The role of healthcare provider intestinal colonization in disseminating
MDROs is a source of concern, but remains unknown. Prior studies have evaluated
healthcare personnel MDRO colonization in outbreak settings, but little is known
about healthcare provider colonization in an endemic setting.

Methods. A convenience sample of healthcare and non-healthcare personnel
employed at the National Institutes of Health voluntarily submitted two self-ob-
tained perirectal swabs and a demographic survey assessing age, personal health, oc-
cupation, and occupational and family MDRO exposures. Swabs were processed
using selective media by the Microbiology Service to detect vancomycin-resistant
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enterococci (VRE ChromID), extended-spectrum b-lactamase organisms (ESBL
CHROMagar), and carbapenem-resistant Enterobacteriaceae (KPC CHROMagar).
Statistical analyses were performed using Fisher’s exact test or chi-square test, as
appropriate.
Results. 380 participants, including 297 healthcare personnel and 83 control sub-

jects, submitted a survey and at least one swab. No participants reported a history of
colonization or infection with VRE, ESBL, or CRE. Phenotypic ESBL organisms were
detected in 15 individuals (3.9%; 14 healthcare professionals). No other MDROs were
identified. ESBL colonization was not significantly associated with gender, underlying
medical conditions, increasing age, occupation, use of antibiotics in the last 6 months,
frequency of patient contact, or occupational exposure (Figure 1). ESBL colonization
was significantly associated with self-reported ESBL colonization in a family member
(p = 0.02).
Conclusion. At the midpoint of this study, we have found a small fraction of

healthcare personnel and one control subject colonized with phenotypically ESBL-pro-
ducing organisms. Despite frequent clinical detection among our patients, no VRE or
CRE colonization has been detected. Healthcare provider colonization with an ESBL
organism may be more closely associated with exposure to a colonized family member
rather than with caring for colonized patients.
Disclosures. A. F. Lau, Bruker Corp: Collaborator, Research support S. J. Blosser,

Bruker Corp: Collaborator, Research support J. P. Dekker, Bruker Corp:
Collaborator, Research support K. M. Frank, Bruker Corp: Collaborator, Research
support
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CO; 3University of Massachusetts, Amherst, MA; 4VA Eastern Colorado Healthcare
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Denver, CO; 7Hospital Epidemiology and Infection Control, Johns Hopkins Hospital,
Baltimore, MD; 8Department of Medicine, Division of Infectious Diseases, Denver
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Background. Reasons for HCP non-compliance with FPE are complicated
and may be related to their attitudes and beliefs. During the 2012-13 influenza
season, we found that acceptance of FPE use improved among a cohort of study
participants. Our aim is to evaluate if changes in attitudes and behavior were sus-
tained and/or impacted further by participating the subsequent season; and the im-
pact of an educational campaign at one of the seven study sites across the United
States.
Methods. ResPECT is a cluster randomized clinical trial designed to compare the

effectiveness of medical masks and N95 respirators for preventing acute respiratory ill-
nesses (ARI) in outpatient HCP. During a 12-week peak period of influenza activity,
participants wear FPE when within 6 feet of patients with ARI. Each season, all par-
ticipants complete pre- and post-study surveys that include questions regarding atti-
tudes and behaviors towards each FPE (regardless of study assignment). For the
2013-14 influenza season, at the Denver VA site, posters reminding staff to wear
FPE were placed at vital sign stations, triage areas, nurse stations, staff offices and
on electronic announcement boards.

Results. Of the 1388 participants in 2013-14, 606 (44%) also participated in 2012-
13; the results are based on this subgroup. Based on pre- to post- survey analysis, dur-
ing the 2012-13 season, the acceptance for FPE use significantly increased (p < 0.0001),
was sustained during the off-study period (between the two seasons), but did not im-
prove further during the 2013-14 season (Figure 1). During both study seasons, the
most and least cited reasons “to wear FPE” were “to avoid getting respiratory infection”
and “required to wear by supervisor/policy,” respectively (Figure 2). The most cited
reason “not to wear FPE” was “uncomfortable/difficulty breathing” (Figure 3). The
educational campaign at the Denver VA did not affect the reported behaviors and
attitudes of HCP towards wearing FPE.
Conclusion. The 2-year study participation did not significantly change HCP at-

titudes and behaviors, beyond what was observed after the first year. Not all changes
were sustained during the off-season period. A poster based educational campaign had
no impact on attitudes and behaviors towards FPE use.
Disclosures. All authors: No reported disclosures.

933. Between a Rock and a Hard Place: Why Physicians and Advanced
Practice Providers Work While Sick
Julia E. Szymczak, PhD1; Sarah Smathers, MPH, CIC2; Cindy Hoegg, BSN, RN, CIC2;
Sarah B. Klieger, MPH1; Julia Shaklee Sammons, MD, MSCE3; 1Division of Infectious
Diseases, Center for Pediatric Clinical Effectiveness, The Children’s Hospital of
Philadelphia, Philadelphia, PA; 2Division of Infection Prevention and Control, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 3Perelman School of Medicine,
Department of Pediatrics, Division of Infectious Diseases, Department of Infection
Prevention and Control, The Children’s Hospital of Philadelphia, Philadelphia, PA
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Background. Hospital-acquired viral infections can lead to adverse patient out-
comes including increased length of stay, delay of procedures, escalation of care and
death. Healthcare personnel who provide care while ill can transmit viral infections
to vulnerable patients. Little is known about why attending physicians and advanced
practice providers (APPs) come to work sick.
Methods. We conducted an electronic, voluntary and anonymous survey of at-

tending physicians and APPs, including nurse practitioners and physician assistants,
working at a large children’s hospital. The survey included closed- and open-ended
questions. No incentives for participation were given. Quantitative data analyses
were performed with Stata 13 and qualitative data analyses were performed via induc-
tive coding of open-ended responses using NVivo 10.
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Results. Of 459 attending physicians and 470 APPs surveyed, 280 (61%) attend-
ings and 256 (54.4%) APPs responded. Working while ill was common: 444 (82.8%)
respondents reported working sick≥ 1 time in the past year, with 51 (9.5%) reporting
working sick ≥ 5 times. Respondents reported working with significant symptoms in-
cluding acute onset of substantial respiratory symptoms (n = 311; 58%), diarrhea
(n = 161; 30%) and fever (n = 91; 16.9%). The majority of respondents (n = 512,
95.5%) believed that working while sick put patients at risk. Systematic qualitative anal-
ysis of open-ended responses from 316 respondents revealed reasons why attending
physicians and APPs work while sick, including: the absence of a sick relief system
and extreme difficulty finding coverage (n = 205; 64.8%); a strong cultural norm to
come to work “unless you are dying” (n = 193; 61%); not wanting to let down patients
(n = 181; 57.2%) and colleagues (n = 201; 63.6%); and the lack of clear guidelines about
what constitutes “too sick to work” (n = 180, 56.9%).
Conclusion. The attending physicians and APPs we surveyed frequently work

while sick, despite recognizing that this could put patients at risk. The decision to
work while sick is shaped by both systems-level and sociocultural factors. Reducing
presenteeism amongst attending physicians and APPs will require the development
of robust coverage systems, a redefinition of “professional” behavior and high quality
evidence that specifies when not to work while sick.
Disclosures. All authors: No reported disclosures.

934. Accidental Needle Sticks Due to Lidocaine Injections
Hannah Martin, Medical Student1; Christina Hermos, MD2; Constance Barysauskas,
MS3; Susan Bradbury, RN, MSPH, CIC4; Richard T Ellison III, MD4,5; 1UMass Medical
School, Worcester, MA; 2Pediatrics, UMass Memorial Children’s Medical Center,
Worcester, MA; 3Department of Biostatistics and Computational Biology, Dana-Farber
Cancer Institute, Boston, MA; 4Infection Control, UMass Memorial Medical Center,
Worcester, MA; 5University of Massachusetts Medical School, Worcester, MA
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Background. Sharp exposures are a major risk for healthcare workers. Acute care
hospitals are mandated to review all reported injuries and institute preventative mea-
sures. Routine surveillance suggested an increasing frequency of needlestick injuries in
healthcare workers injecting local anesthesia; therefore, a comprehensive review was
performed.

Incidence Rates/1,000 Employees

Year
Total

Injuries

Local
anesthesia
associated
injuries

Insulin
needle
injuries

Other hollow
bore

needle
injuries

Suture
needle
injuries

Scalpel
injuries

Other non
hollow

bore injuries

Unknown
sharp
injuries

2004 36.60 1.79 0.89 14.43 11.16 2.68 4.02 1.34
2005 34.89 1.31 0.58 15.18 9.93 2.04 4.67 1.17
2006 28.90 1.82 0.98 10.66 7.99 2.24 4.63 0.56
2007 28.97 1.21 1.35 11.05 7.55 2.29 4.85 0.67
2008 31.62 2.08 1.43 10.54 7.81 2.34 6.25 1.17
2009 30.78 2.57 1.41 9.36 9.36 2.69 3.98 1.41
2010 28.54 2.68 0.51 9.43 9.43 2.80 2.55 1.15
2011 27.97 1.57 0.79 7.62 9.59 3.81 4.46 0.13
2012 27.27 2.69 0.54 8.33 7.78 2.28 4.84 0.81
2013 27.09 3.75 0.58 7.64 8.64 2.31 3.17 1.01

Methods. All needlestick injuries at UMass Memorial Medical Center, an academ-
ic medical center, for the years 2004 through 2013 were collected, and rates of injuries
per 1,000 employees were calculated. Descriptive statistics, test of trend, and U statis-
tical process control charts were used to describe the sharps injury incidence rate
over time.

Results. The rate and number of both total sharps injuries and non-insulin
and non-local anesthesia associated hollow bore needlestick injuries per year
showed statistically significant decreasing trends for the period 2004 to 2013
(p < 0.0033; p < 0.0002). In contrast, the incidence of local anesthesia associated
injuries demonstrated a statistically significant increasing trend over time
(p < 0.0167)(figure). There were no significant changes in the rates of other sharps
injuries.
Conclusion. Over a 10 year period the rate of local anesthesia associated needle

stick injuries increased at our institution as the overall rate of sharps injuries decreased.
This trend may be related to persistent unsafe practices, as practitioners frequently per-
form repeat injections with the same needle when administering local anesthesia. Fur-
ther investigation of this issue is warranted.
Disclosures. All authors: No reported disclosures.

935. Barriers to Acceptance of latent Mycobacterium tuberculosis Infection
(LTBI) Treatment among Physicians at an Urban Tertiary Care Medical
Center in Philadelphia
Pratibha Seshadri, MD1; Juliana Da Silva, MD1; Matthew Behme, MD1; Robert Fischer,
MD2; 1Internal Medicine, Einstein Medical Center, Philadelphia, PA; 2Infectious
Diseases, Albert Einstein Medical Center, Philadelphia, PA
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Background. Identification and treatment of latent tuberculosis infection (TLTBI)
is the cornerstone of the U.S TB control strategy. LTBI treatment rates between 8 and
80% have been reported in physicians. We aimed to determine TLTBI rates, barriers to
accepting TLTBI, and prescribing TLTBI among internal medicine physicians at a ter-
tiary care hospital in Philadelphia.
Methods. An online questionnaire including demographic information, tubercu-

lin skin test (TST)/Interferon gamma release assay (IGRA) status, and LTBI treatment
status was distributed to internal medicine residents, subspecialty fellows and faculty.
Responses to hypothetical scenarios involving decisions to treat LTBI were collected.
Data was analyzed using Stata 13. Fisher’s exact test and Spearman’s correlation were
used for comparative statistics.

Results. Of 75 participants, 64%, 26% and 9% were residents, faculty and fellows
respectively. 56 % had trained in regions with high rates of TB; 60% had received
BCG vaccination. None of the respondents had been diagnosed with active TB.
36% of respondents had been diagnosed with LTBI 33% of whom started TLTBI. 2
failed to complete treatment owing to drug toxicity. 50% of respondents declined
TLTBI owing to fear of drug toxicity and interaction with alcohol. Other reasons
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for declining treatment are shown in Graph 1. Acceptance of TLTBI was associated
with increased likelihood of recommending TLTBI in 2 of 8 hypothetical clinical sce-
narios (Graph 2, 3).

Conclusion. It is concerning that 36% of physicians sampled were diagnosed with
LTBI and only a third of them accepted treatment. The main reasons for declining
TLTBI were fear of drug toxicity, interaction with alcohol and the false perception
that remote BCG vaccination influenced TST/IGRA results. Awareness of newer ther-
apy such as the 12 dose Isoniazid/ Rifapentine regimen could result in higher accep-
tance rates of TLTBI. Although there was no clear correlation between physicians’
willingness to accept, and recommend TLTBI, a larger study could prove this associ-
ation. These results raise serious questions about physicians’ attitudes towards TLTBI.
It is important for physicians to be aware of current guidelines and strong indications
for TLTBI to ensure national TB control.
Disclosures. All authors: No reported disclosures.

936. Tolerability, Adherence and Completion of New Occupational HIV
Post-Exposure Prophylaxis Regimens (Tenofovir + Emtricitabine and
Raltegravir)
Izona Bock, MD1,2; Uriel Felsen, MD1,2; Michela Catalano, MD3,4; Susan Hacker, MD4;
Barry Zingman, MD1,2; 1Infectious Diseases, Montefiore Medical Center, Bronx, NY;
2Infectious Diseases, Albert Einstein College of Medicine, Bronx, NY; 3Occupational
Health, Albert Einstein College of Medicine, Bronx, NY; 4Occupational Health,
Montefiore Medical Center, Bronx, NY
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Background. Several studies suggest that HIV acquisition can be reduced signifi-
cantly with antiretroviral post-exposure prophylaxis (PEP). Recently the recommend-
ed occupational HIV PEP regimen was changed by CDC and New York State
Department of Health to tenofovir + emtricitabine and raltegravir (TNF/FTC/RAL),
principally to lessen side effects and simplify regimen choices. Studies of TNF/FTC/
RAL in non-occupational PEP have shown the regimen to be well tolerated and better
completed, but there are no studies to date in an occupational setting. The goal of this
study is to compare the newly recommended occupational HIV PEP regimen to prior
regimens in terms of tolerability, adherence, and completion rates in exposed health-
care workers.
Methods. In this retrospective case control study, we reviewed the charts of 160

employees at risk for HIV infection due to occupational exposure at Montefiore Med-
ical Center in the Bronx NY from 2007-2013. We assessed risk of the exposure, initial
PEP regimen, changes in regimen, rates of completion, costs, and side effects due to
medications.
Results. Of the 160 employees, 153 had initial and follow-up information. Of

these, 93 initially started on zidovudine + lamivudine and lopinavir/ritonavir (ZDV/
3TC/LPV) were compared to 48 initially started on TNF/FTC/RAL. 40 of 93 (43%)
of those in the ZDV/3TC/LPV group completed 4 weeks of therapy vs 31 of 48
(65%) of those in the TNF/FTC/RAL group (p = 0.015). 68 of 93 (73%) of employees
receiving ZDV/3TC/LPV reported side effects, compared to 27 of 48 (56%) of those
receiving TNF/FTC/RAL (p = 0.043). Further analyses will be presented at the
meeting.
Conclusion. Employees receiving tenofovir + emtricitabine and raltegravir for oc-

cupational HIV post-exposure prophylaxis were more likely to complete the recom-
mended 4 week course of therapy, and reported fewer side effects than those who
received the prior recommended regimen of zidovudine + lamivudine and lopinavir/
ritonavir. Tenofovir + emtricitabine and raltegravir appears to be superior to older reg-
imens in key parameters critical to the success of occupational PEP programs.
Disclosures. All authors: No reported disclosures.

937. Tuberculosis and HIV infection in health workers in the
Maputo Central Hospital, the national reference hospital of
Mozambique
Susannah K. Graves, MD1; Catarina David, MD2; Sofia Viegas3; Orvalho Augusto MD4;
Anila Hassane, MD5; Philip Lederer, MD1; Kristen Lee, MD1; Salma Amade, MD2;

Susete Peleve, MD2; Elizabete A. Nunes, MD, PhD5; Francesca Torriani, MD6;
1Internal Medicine, University of California San Diego, San Diego, CA; 2Internal
Medicine, Maputo Central Hospital, Maputo, Mozambique; 3Mozambique
Tuberculosis Reference Laboratories, Maputo, Mozambique; 4Biostatistics, National
Institute of Health, Maputo, Mozambique; 5Maputo Central Hospital, Maputo,
Mozambique; 6Division of Infectious Diseases, University of California San Diego,
La Jolla, CA
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Background. In Mozambican hospitals, HIV drives transmission of tuberculosis
(TB). This study employs active case finding along with latent TB infection (LTBI)
and HIV screening to identify health workers (HW) at high risk for active TB.

Methods. HW at Maputo Central Hospital (MCH) completed a symptom screen,
chest X-ray, tuberculin skin- (TST), HIV- and Quantiferon TB-gold (QFT) testing.
Sputum samples for acid-fast smear, mycobacterial culture and GeneXpert were solic-
ited from symptomatic patients and those with suspicious X-ray findings. A logistic
multivariate analysis with adjusted odds ratios is reported.
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Results. In 690 enrolled HW, 4 cases of active TB were diagnosed. 425 (62%) LTBI
cases were identified, 284 (67%) were classified as high-risk LTBI (Figure 1), 186 are on
INH preventive therapy. 12% of HWwere HIV+ with no significant difference between
those with and without TB infection including LTBI (p = 0.3). The TST had a positive
predictive value for QFT positivity of 82% in HIV+ individuals (95% CI 63 – 94) which
did not differ significantly in HIV- individuals (79%, 95%CI 74 – 84). In the multivar-
iate analysis, duration of service at MCH had a significant impact on LTBI (Figure 2) as
did department of service (Figure 3).
Conclusion. Active and latent TB prevalence was high among HW at MCH. Fur-

thermore, workers in several departments are at significantly higher risk of LTBI sug-
gesting specific occupational risk, and indicating good targets for intervention
including implementation of "FAST" (Finding TB cases Actively, Separating safely,
Treating effectively). Follow-up is planned to evaluate the incidence of LTBI, active
TB, and adherence to isoniazid preventive therapy.
Disclosures. All authors: No reported disclosures.

938. Identification of High Risk Healthcare Workers with Latent
Tuberculosis Infection (LTBI) in an Inner City Healthcare System
Sorabh Dhar, MD1; Anupama Neelakanta, MD2; Jisha John, MD3; Russell Grimshaw,
BS4; Jim Russell, RN4; Keith Kaye, MD, MPH2; Mark Upfal, MD, MPH5; 1Detroit
Medical Center/Wayne State University, Detroit, MI; 2Infectious Diseases, Detroit
Medical Center/Wayne State University, Detroit, MI; 3Infectious Disease, Wayne State
University, Detroit, MI; 4UHC 4G-3, Detroit Medical Center, Detroit, MI; 5Detroit
Medical Center/ Wayne State University, Detroit, MI
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Background. Currently the CDC recommends the use of Interferon-Gamma Re-
lease Assays (IGRAs) as an alternative to tuberculin skin tests (TSTs) in the diagnosis
of M. tuberculosis infection. IGRAs are typically preferred in persons who have re-
ceived BCG or with poor rates of follow up evaluation. Additional situations where
IGRAs may be useful include those in which increased sensitivity is indicated (such
as a negative TST in someone at high risk, healthcare workers (HCWs) who have
been told they have a history of latent tuberculosis (LTBI)), or to increase acceptance
and adherence to treatment guidelines (in cases of foreign-born HCWs who believe
their positive test is a result of BCG).
Methods. A retrospective review of IGRA results done at Detroit Medical Cen-

ter (DMC) HCWs was conducted from March 2013 to March 2014. During the
period, 6,138 T-Spot TB test results were obtained (4,631 employees, 343 staff
and 1164 commercial clients, contractors, volunteers, students). Epidemiologic
data on these HCWs was abstracted and their IGRA results compared with
prior diagnosis of LTBI (defined as a prior TST result or on the basis of LTBI
by history).
Results. T-Spot testing revealed 5,815 negative (94.7%), 249 positive (4.1%), and

74 invalid or borderline (1.2%) values. Prior latent TB infection (LTBI) status was
known for 3,478. Of these persons, 732 (21.0%) had previously been determined to
have LTBI (110 positive TST and 622 by history of LTBI), whereas only 214 (6.2%)
tested positive on the T-Spot. When prior TSTs were negative (n = 2746), the T-
Spot was negative 98.9% of the time. However, when prior LTBI history was positive
(n = 732), the T-Spot was positive only 25% of the time.
Conclusion. T-Spot testing is very specific in identification of HCW with LTBI.

Chemoprophylaxis, when based on TST results or a history of LTBI would be recom-
mended three times more frequently than when based on T-Spot results. The use of
IGRA testing may help identify HCW with a history of LTBI who are most likely to
benefit from treatment for LTBI.
Disclosures. All authors: No reported disclosures.

939. Electronic Mail (email) Reminders as an Alternative to Directly
Observed Therapy (DOT) for the Treatment of Latent Tuberculosis
Infection (LTBI) using 12 weeks of Rifapentine and INH (R plus I) for
Healthcare Workers (HCWs)
Sherard N.J. Lacaille, MBBS; Maria Del-Castillo-Garcia, MD; Anabella Lucca- Bianchi,
MD; Sejal M. Morjaria, MD; Paola M. Palomino-Guillen, MD; Cynthia Eisenstein, RN;
Susan Murillo, PharmD; Susan K. Seo, MD; Arthur E. Brown, MD; William
J. Schneider, MD MPH; Memorial Sloan-Kettering Cancer Center, New York, NY

Session: 114. Occupational Health
Friday, October 10, 2014: 12:30 PM

Background. HCWs with LTBI are encouraged to be treated. Obstacles to the ini-
tiation and completion of treatment include concerns about the duration (especially 9
months of INH) and about side effects. With the aim of reducing the impact of these
issues, MSK introduced the newly endorsed 12-week regimen of once weekly R plus I
in January 2013 for HCWs. Additionally, email reminders, urine color checks, and
feedback about compliance from MSK’s pharmacy were utilized in lieu of DOT.
Methods. Since January 2013, MSK HCWs with LTBI were counseled on 3 avail-

able treatment options (INH alone, rifampin alone, or R plus I). Those HCWs who
opted for R plus I, were instructed to take the medications every Wednesday for 12
weeks. Email reminders were sent every Tuesday during the treatment period. Com-
plete blood count (CBC), liver function tests (LFTs), and urine color was checked dur-
ing monthly follow-up visits on Thursdays. Dates of all prescription dispensing were

confirmed at MSK’s pharmacy. Upon completing treatment, HCWs were asked to
complete a post-treatment survey. The study was registered with the MSK IRB.
Results. 26 HCWs with LTBI opted for R plus I and all completed the course. The

treatment was well tolerated with no significantly abnormal LFTs and few CBC abnor-
malities (one patient with mild leukopenia and mild thrombocytopenia and another
with mild eosinophilia). Urine was collected starting July 2013 from 16 individuals (48
specimens). 46 urine specimens were orange and 2 specimens were normal (straw) col-
ored. One HCW had run out of medications before the follow-up visit and the other
completed treatment a week prior to the scheduled appointment.
26 HCWs responded to the survey, and 100% of responders reported that the email

reminders helped them to remember to take the medications. 20 of 26 respondents indi-
cated that the reminders prompted them to take their medications at some point. The
MSK pharmacy confirmed that all prescriptions were filled in a timely manner.
Conclusion. Overall the 12-week regimen of R plus I was well tolerated. These

findings suggest that in a controlled setting with highly motivated HCWs, email re-
minders may be an effective alternative to DOT. This may lead to higher acceptance
and completion rates of LTBI treatment among HCWs
Disclosures. All authors: No reported disclosures.

940. Universal Antibody Screening and Vaccination for Controlling
Varicella among Health Care Workers: A 5-year Experience in A tertiary
Hospital
Yu-Lin Li, MD, MS1; Chun-Eng Liu, MD2; Hui-Wen Lai, BS2; Chih-Yen Chang, MD2;
Yuag-Meng Liu, MD, MS2; 1Infectious Diseases, Changhua Christian Hospital,
Changhua, Taiwan; 2Changhua Christian Hospital, Changhua, Taiwan
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Background. Varicella-zoster virus (VZV) is highly infectious with potential to
cause nosocomial outbreaks and healthcare workers (HCWs) are at risk. Universal se-
rological investigation was seldom performed and effectiveness of varicella vaccination
was unknown among HCWs.
Methods. All employees of Changhua Christian Hospital (CCH), Changhua, Tai-

wan, were tested for anti-VZV antibodies and seronegative staffs were advised to be
vaccinated against varicella since May 2008 to December 2013.
Results. A total of 6,625 HCWs were investigated the varicella serostatus; the over-

all seroprevalence rate was 89.0%. A total of 731 HCWs were tested seronegative, in-
cluding 303(4.5%) with equivocal and 428(6.5%) with negative results. The compliance
rate to varicella vaccination was 62.9% and seroconversion rates were 98.6% and 68.1%
in HCWs with equivocal or negative results respectively. Factors including younger
age, female sex, higher level of pre-vaccination antibodies were associated with sero-
conversion for HCWs with negative result. In multivariate analysis, the pre-vaccina-
tion antibodies level (odds ratio (OR), 2431.0 [95% confidence interval (CI),
254.0∼ 116112.6], p = 0.000) and new employees (OR, 4.39, [95% CI, 1.47 ∼ 13.11],
p = 0.008) predicted higher seroconversion rates. After the implementation of vaccina-
tion program, the annual incidence of varicella of HCWs improved from 2.0 to 0.4 per
1,000 person-years.
Conclusion. This study revealed great effectiveness of varicella vaccination in pre-

venting and controlling varicella among HCWs. The result also helped to guide the
development of a policy of varicella screening and immunization among HCWs espe-
cially for the consideration of cost-effectiveness.
Disclosures. All authors: No reported disclosures.

941. Concurrent exposure to drug-resistant Staphylococcus aureus,
influenza A virus, and hepatitis E virus among industrial hog operation
workers
Christopher Heaney, MS, PhD1; Nora Pisanic, PhD1; Maya Nadimpalli, MS2;
Jessica Rinsky3; David Love, PhD4; Keeve Nachman, PhD4; Trish M. Perl, MD, MSc,
FIDSA, FSHEA5; Steve Wing, PhD3; Jill Stewart, PhD2; 1Epidemiology and
Environmental Health Sciences, Johns Hopkins University Bloomberg School of
Public Health, Baltimore, MD; 2Environmental Sciences and Engineering, University
of North Carolina at Chapel Hill, Chapel Hill, NC; 3Epidemiology, University of North
Carolina at Chapel Hill, Chapel Hill, NC; 4Environmental Health Sciences, Johns
Hopkins Bloomberg School of Public Health, Baltimore, MD; 5Johns Hopkins
University School of Medicine, Baltimore, MD
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Background. In the US, there is growing evidence that industrial-scale livestock
production is a reservoir of exposure to antimicrobial resistant bacteria, including
S. aureus, and emerging viruses, including influenza and hepatitis E virus (HEV).
The public health implications of multi-pathogen exposures at the human-animal in-
terface have not been fully evaluated. We aimed to actively surveil industrial hog op-
eration (IHO) workers to fill critical knowledge gaps about concurrence of exposure to
drug-resistant S. aureus, influenza A virus, and HEV.
Methods. 22 IHO workers collected 316 nasal swabs before and after an IHO work

shift over 7 days and again 14 days after enrollment. Swabs were cultured for S. aureus
presence and assessed for multidrug-resistance (MDR = resistance to >2 antimicrobial
drug classes), tetracycline-resistance (antimicrobial additive to livestock feed), clonal com-
plex (CC), and absence of the scn gene (marker of livestock association). Influenza Avirus
matrix gene and hepatitis E virus (HEV) RNA per nasal swab were estimated by qPCR.
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Results. Influenza A virus matrix gene RNA was detected in 10/208 nasal swabs
from 8/22 workers. Of the eight workers carrying influenza A virus, six were persistent
and two were intermittent S. aureus carriers. Four of the eight carried MDRSA and one
persistently carried methicillin-resistant S. aureus (MRSA) that was also MDR. All
eight workers carrying influenza virus also carried HEV in ≥ 1 other nasal swab.
Two workers concurrently carried influenza A virus and HEV (1 swab each) – one
was a persistent MDR-MRSA carrier and both were carriers of tetracycline-resistant,
MDR, CC398, scn negative S. aureus (livestock-associated clones).
Conclusion. Concurrent exposure to influenza A virus and HEV among individ-

uals who persistently carry drug-resistant, livestock-associated S. aureus, MRSA and
MDR S. aureus, has important public health implications. Future active surveillance
is warranted at the human-animal interface and should assess risks of broader trans-
mission (from work into the home and community) as well as the infectivity and pan-
demic potential of zoonotic pathogen strains.
Disclosures. All authors: No reported disclosures.

942. How Do Hospitals Detect Outbreaks?
Meghan Baker, MD, ScD1,2; Susan S. Huang, MD, MPH, FIDSA3; Alyssa
R. Letourneau, MD, MPH2; Rebecca E. Kaganov, BA4; Jennifer R. Peeples, MPH5;
Marci Drees, MD, MS, FACP6; Deborah S. Yokoe, MD, MPH, FIDSA, FSHEA2; CDC
Prevention Epicenters Program1; 1Harvard Medical School and Harvard Pilgrim
Health Care Institute Boston, MA; 2Brigham and Women’s Hospital, Boston, MA;
3University of California Irvine School of Medicine, Orange, CA; 4Harvard Pilgrim
Health Care Institute, Boston, MA; 5Premier, Inc., Charlotte, NC; 6Christiana Care
Health System, Newark, DE
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Background. Prevention and containment of hospital-associated outbreaks re-
quire timely identification, investigation, and response to infectious clusters that
could represent transmission within healthcare facilities.
Methods. We designed a 20-question survey to explore current hospital outbreak

detection practices. Surveys were distributed to a convenience sample of infection pre-
vention programs at 30 hospitals.
Results. Surveys were returned from 26 geographically diverse facilities represent-

ing teaching (12), community (13) or long term acute care (1) hospitals with a mean
bed size of 471, 198, and 230 respectively. Most (73%) were completed by a respondent
with 5+ years of experience in infection control and prevention. Although 22 (85%)
hospitals kept a log of possible clusters or outbreaks, only 4 (15%) had a specified def-
inition of a cluster or outbreak. For all hospitals, outbreak detection methods were lim-
ited to a narrow set of mostly antibiotic-resistant pathogens. Despite this narrow focus,
54% of the programs reported that they were confident or very confident that all clus-
ters were being identified by their current methods. Overall, 62% of the programs re-
ported satisfaction with their current outbreak detection practices, although nearly all
of the programs (96%) reported that they felt that an automated outbreak detection
system for hospital-associated pathogens would improve the comprehensiveness of
their infection prevention program.
Conclusion. Of a convenience sample of 26 hospitals, 85% did not have a formal

definition of what constituted a cluster or outbreak. Current detection methods heavily
rely upon temporal or spatial clustering of a limited number of pre-specified patho-
gens. Despite the fact that half of the hospitals were confident that all clusters were
being identified, 96% of them reported that an automated outbreak detection system
could improve their current practice.
Disclosures. All authors: No reported disclosures.

943. Prospective evaluation of a cluster of Pseudomonas aeruginosa isolates
identified by automated statistical software
Sean Cloonan, MD1; Anna Stachel, CIC2; Kristina Ernst3; Kenneth Inglima, MS4;
Catharine Prussing, MHS5; Bo Shopsin, MD, PhD1; Hannah Rose3; Donald Chen, MD2;
Jennifer Lighter, MD2; Maria Aguero-Rosenfeld, MD4; Michael Phillips, MD2;
1Department of Medicine, Division of Infectious Diseases, New York University
School of Medicine, New York, NY; 2Infection Prevention and Control, New York
University Langone Medical Center, New York, NY; 3New York University School of
Medicine, New York, NY; 4Clinical Microbiology, New York University Langone
Medical Center, New York, NY; 5Bureau of Communicable Disease, New York City
Department of Health and Mental Hygiene, Long Island City, NY
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Background. Traditionally, nosocomial outbreaks are identified by reports from
healthcare workers or review of microbiologic data. While these methods uncover
the most egregious instances of nosocomial transmission, they are ultimately crude
and insensitive. To improve upon the current state of outbreak detection we imple-
mented a system which combines automated surveillance, epidemiological investiga-
tion and strain typing. In the present work, we report our initial experience with
prospective assessment of a cluster of an important nosocomial pathogen identified
by automated surveillance.
Methods. The WHONET-SaTScan cluster detection tool was used to identify

clusters of Pseudomonas aeruginosa in clinical cultures between January 2013-
February 2014. Simulated, prospective surveillance using the space-time permutation
model was used to detect temporal clusters of unique isolates by patient on the same

hospital unit with a maximum cluster length of 60 days. A cut-off value of p= 0.05 was
used to identify clusters compared to a 1-year baseline incidence. Two evaluators in-
dependently assessed each cluster by analyzing records of patient movements and the
antibiogram of the isolates. Isolates from a plausible cluster were analyzed by multi-
locus sequence typing (MLST).
Results. Epidemiological investigation indicated that nosocomial transmission

was unlikely in 20 of 21 clusters identified by automated statistical surveillance. One
epidemiologically plausible cluster of three isolates was not identified by routine sur-
veillance. Genotyping of this cluster and control isolates from the same unit and a sec-
ond unit showed a different sequence type for each isolate tested.
Conclusion. Prospective use of automated statistical surveillance identified clus-

ters of potential transmission missed by standard approaches, and the application of
investigative tools including strain typing ruled out recent transmission in an otherwise
plausible cluster. This methodology is practical and may allow focused use of infection
control measures targeted at interrupting transmission.
Disclosures. All authors: No reported disclosures.

944. Outbreak of Colistin-Resistant Acinetobacter baumannii in Intensive
Care Units in Detroit, Michigan
Anupama Neelakanta, MD1; Shigehiko Karino, MD1; Nader Tashtoush, MD1;
Emily Martin, MPH, PhD1; Vishnu Priya Kesani, MBBS1; Javar Jackson, MPH1;
Pansy Awasthy, MS1; Thomas Chevalier, CIC1; Beth Dziekan, CIC1; Samran Haider,
MD1; Robert A. Bonomo, MD2; Ryan Mynatt, PharmD1; Jason Pogue, PharmD1;
Mary Robinson, BSBA1; Elaine Flanagan, CIC1; Keith S. Kaye, MD, MPH1;
Sorabh Dhar, MD1; 1Detroit Medical Center/Wayne State University, Detroit, MI;
2Medicine, Pharmacology and Molecular Biology and Microbiology, Case Western
Reserve University School of Medicine, Cleveland, OH
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Background. A. baumannii is commonly recognized as an emerging multi-drug
resistant (MDR) organism frequently impervious to majority of the commonly pre-
scribed antibiotics. Colistin is one of the few therapeutic agents which possess activity
against this pathogen, and its use has dramatically increased. As a result, colistin resis-
tance is increasingly reported among A. baumannii and presents a unique challenge.
Methods. A cluster of colistin-resistant A. baumannii cases at Detroit Receiving

Hospital were identified from May 1, 2013 to October 31, 2013. Colistin resistance
was defined as an MIC of >2 µg/ml (E-test). Epidemiologic data for these cases were
collected and isolates assayed for clonality with Diversilab rep-PCR and multi-locus
sequence typing (ST).
Results. 11 cases were identified. The mean age of the patients was 48.8 years

(range 17-76) and 10 (91%) resided in one of two intensive care units. All patients
were treated with broad spectrum antimicrobials (but not colistin) prior to isolation
of the colistin-resistant isolate. 9 (82%) patients were mechanically ventilated and
the pathogen was detected from sputum specimen in 8 (73%) of patients. Other fea-
tures frequently identified in these cases were the use of glucometer (73%) and tube
feeds (82%). Colistin MIC ranged from 3-32. Environmental surveillance cultures
were performed, but only one specimen was positive for the same organism. Genotyp-
ing was performed on 5 patient isolates which revealed 95% similarity between strains
(figure) and all isolates were ST281. In order to contain the outbreak, optimal infection
prevention practices were reinforced, active surveillance screening of high risk patients
implemented, with presumptive contact isolation.

Genotype results

Conclusion. To our knowledge this is the first reported outbreak of colistin-resis-
tant A. baumannii in United States. The hands of healthcare workers and environmen-
tal reservoirs are hypothesized to be the source of the outbreak. We observed a wide
range of colistin MICs among outbreak strains, possibly due to 1) the emergence of
heteroresistance or 2) differences in the population structure. A case-control study
will help to further help delineate the cause of the outbreak.
Disclosures. R. A. Bonomo, AstraZeneca: Grant Investigator, Grant recipient;

Merck: Grant Investigator, Grant recipient; Rib-X: Grant Investigator, Grant recipi-
ent; Steris: Grant Investigator, Grant recipient; TetraPhase: Scientific Advisor;
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NIH: Grant Investigator, Grant recipient; VA Merit Review: Grant Investigator,
Grant recipient

945. Outbreak of Salmonella Enteritidis Bloodstream Infections in a
Nursing Home, New York, 2013
Kara Jacobs Slifka, MD, MPH1; Jennifer C. Hunter, DrPH2; Nina Ahmad, MD3;
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Outbreak Response and Prevention Branch, Centers for Disease Control and
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Center for Emerging and Zoonotic Infectious Diseases, Division of Healthcare Quality
Promotion, Atlanta, GA; 3EIS Field Assignments Branch, Centers for Disease Control
and Prevention, Atlanta, GA; 4Bureau of Healthcare-Associated Infections, New York
State Department of Health, Albany, NY; 5EIS Field Assignments Branch, Centers for
Disease Control, New York, NY; 6Texas A&M University, College Station, TX;
7Healthcare Epidemiology and Infection Control Program, Metropolitan Area
Regional Office, New York State Health Department, New York, NY; 8Bureau of
Communicable Disease, New York City Department of Health and Mental Hygiene,
Queens, NY; 9Bureau of Community Environmental Health and Food Protection,
New York State Department of Health, New Rochelle, NY; 10New York City
Department of Health and Mental Hygiene, New York, NY; 11Centers for Disease
Control and Prevention, Atlanta, GA; 12Division of Healthcare Quality Promotion,
Centers for Disease Control and Prevention, Atlanta, GA
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Background. Salmonella Enteritidis (SE) is a common cause of gastrointestinal (GI)
illnesses; bloodstream infections (BSI) infrequently develop. From February–December
2013, the New York State Department of Health (NYSDOH) and New York City Depart-
ment of Health and Mental Hygiene (NYCDOHMH) investigated an outbreak of five SE
BSI in a single nursing home (Facility A) in New York City. Epidemiologic assistance
from the Centers for Disease Control and Prevention (Epi-Aid) was requested to charac-
terize the outbreak, define the scope, and prevent additional illnesses.
Methods. A case was defined as infection with SE in Facility A residents or staff,

with illness onset between August 1, 2012 and January 27, 2014. A study was conduct-
ed to assess risk factors for SE infection amongst case-patients and matched control-
residents with overlapping residence dates at Facility A. Case-finding included review
of infection control logs for GI illness and comparing the Facility A census to NYS-
DOH/NYCDOHMH reported SE infections. Environmental samples and stool speci-
mens from residents and staff were cultured for Salmonella.
Results. No additional SE cases or unexplained increase in GI illnesses were identified

during the field investigation. Of the five SE BSI case-patients, 4 (80%) died. Of two case-
patients with stool cultures, none yielded Salmonella. Any GI symptom (OR: 16; 95% con-
fidence interval: 1.6–788) and residence in a 4-bed room (OR: 6.7; CI: 1.1–75.5) were more
common in case-patients than control-residents. Stool cultures from 36 residents, 84 food-
handlers, and 4 staff did not yield Salmonella spp. No environmental samples yielded Sal-
monella, although 9/27 patient-areas (33%) revealed fecal bacterial contamination.
Conclusion. Invasive infection in 100% of case-patients with the absence of focal

GI outbreak suggests that an unidentified healthcare-associated exposure is likely re-
sponsible. Enhanced environmental cleaning and improved access to hand hygiene
products may prevent future infections.
Disclosures. All authors: No reported disclosures.

946. An Outbreak with Multidrug-Resistant Klebsiella pneumoniae
Associated with Endoscopic Retrograde Cholangiopancreatography
Christine Geffers, MD1; Axel Kola, MD2; Brar Piening, MD3; 1Institute of Hygiene and
Environmental Medicine, Charite University Medicine Berlin, Berlin, Germany;
2Institute of Hygiene, Charite University Medicine Berlin, Berlin, Germany; 3German
National Reference Center for the Surveillance of Nosocomial Infections, Berlin,
Germany and Petra Gastmeier, MD, Institute of Hygiene and Environmental
Medicine, Charité – University Medicine Berlin, Berlin, Germany
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Background. Between December 6, 2012 and January 10, 2013, Carbapenem-re-
sistant K. pneumonia (CRKP) was cultured from 5 patients staying on the nephrolog-
ical ICU (ward A) in a 3.095 bed tertiary hospital. A multiplex PCR testing for
Carbapenemase genes yielded a positive result for Oxa-48. Four weeks after the last
CRKP was detected on ward A, additional 5 cases of Oxa-48-CRKP emerged on dif-
ferent locations of the hospital - three patients in a haemato-oncological unit (ward B),
one patient in a surgical ICU (ward C) and one further patient in anaesthesiological
ICU (ward D).
Methods. An outbreak investigation starts with record reviews, environmental

testing and typing of pathogens.
Results. As 4 patients (1 from ward A, 1 from ward B and the 2 single patients

from wards C and D) underwent duodenoscopy for ERCP, the endoscopy records
were reviewed. Reviewing the endoscopy records revealed that the same duodenoscope
had been used for these 4 CRKP patients. The review of the endoscope records

identified 22 additional patients who underwent ERCP with the respective duodeno-
scope, of which 19 were still available for rectal screening. From 2 of these patients,
CRKP were recovered from the rectal swabs. The environment of the endoscopy
unit was sampled, as were all duodenoscopes of the unit. The flushing solutions and
the swabs from the respective duodenoscope grew no CRKP, nor did the samples from
the other duodenoscopes or the environment of the endoscopy unit. Only enterococci
were cultured from the flushing solution of one of the other duodenoscopes as an in-
dicator of an insufficient reprocessing process. Typing of the 12 CRKP strains (5 from
ward A, 3 from ward B and the 4 patients with ERCP) revealed that all of them were
closely related (in AFLP and PFGE). Apart from the ERCP procedure using the same
duodenoscope, the review of the medical records did not develop any further linkage
between the patients from wards A and B and the four single CRKP cases.
Conclusion. In this outbreak of CRKP, 6 of 12 CRKP cases occurred after the pa-

tients underwent an ERCP procedure using the same duodenoscope. Accurate and
stringent reprocessing of endoscopic instruments is extremely important, which is es-
pecially true for more complex instruments like the duodenoscope involved in the out-
break described here.
Disclosures. All authors: No reported disclosures.

947. Pseudo-outbreak of Carbapenemase producing Enterobacteraciae
(CRE) in a low prevalence acute-care hospital
Michelle Doll, MD1,2; Ellen Asbury, RN, BSN, MS2; Mary-Claire Roghmann, MD,
MS2,3; Daniel Morgan, MD, MS2,3; 1Infectious Disease, University of Maryland,
Baltimore, MD; 2VA Maryland HCS, Baltimore, MD; 3Epidemiology and Public
Health, University of Maryland School of Medicine, Baltimore, MD

Session: 115. Outbreaks
Friday, October 10, 2014: 12:30 PM

Background. Carbapenemase producing enterobacteraciae (CREs) are an emerg-
ing problem. The CDC recommends CRE control plans based on prevalence of CRE in
a facility. Our facility is low prevalence for CRE in a state with recently introduced
mandatory reporting.
Methods. A patient was admitted from another facility with CRE urinary tract in-

fection. A second patient on the same unit grew CRE from urine with an identical re-
sistance antibiogram. The second patient had no risk factors for CRE. An outbreak
investigation was initiated. A prevalence survey for CRE was performed on all patients
on the unit using rectal swabs. Staff were educated in order to answer any patient ques-
tions or concerns. Swabs were sent to Quest Laboratories for plating on a new CHRO-
Magar CRE plate.
Results. All 22 patients on the inpatient unit underwent screening including the

two patients with CRE initially identified from urine clinical cultures. No patients re-
fused screening. Presumptive positive results were identified by growth on the CRE
CHROMagar for 3 patients, as well as one of two patients with initially positive
urine cultures. The three additional patients identified by screening were notified of
these results and placed on Contact Precautions. However, the final identification of
these 3 isolates by Vitek found them to be Stenotrophomonas and Pseudomonas spe-
cies, and not CRE despite growth on the CRE plate. CRE designations were removed
and patients re-educated with the updated results. The second patient had a repeat
urine culture that did not grow CRE, despite no intervening treatment. In summary,
of 5 patients who were thought to have CRE in this pseudo-outbreak, only one patient
with CRE on admission was finally identified as positive.
Conclusion. Having a high index of suspicion for CRE in low prevalence settings

carries a risk of false positive results. New CHROMagar methods of CRE detection
must be interpreted carefully. As healthcare centers across the country develop strat-
egies for identification and control of CRE, potential outbreaks will need to be ap-
proached with caution to minimize the impact on misidentified patients and to allay
alarm among staff.
Disclosures. All authors: No reported disclosures.

948. Impact of active surveillance program to control VRE in a university
hospital with low endemic rates
Luis Gustavo De Oliveira Cardoso1; Renata Fagnani1; Mirtes Leichsenring1;
Sonia Dantas1; Luis Felipe Bachur1; Christian Hoffling1; Plinio Trabasso2; Maria
Luiza Moretti2; 1Hospital and Clinics University of Campinas, Campinas, Brazil;
2University of Campinas, Campinas, Brazil
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Background. Several different strategies have been implemented to control VRE in
hospitals outbreaks. From 2007 to 2009, a VRE outbreak in our hospital was controlled
with: active surveillance of rectal swabs, isolation of colonized/infected patients, barrier
precautions, and antibiotic policies. Since 2009 the same protocols have being contin-
uously implemented. This study evaluated the impact of maintaining the protocols for
reducing VRE colonization/infection from January 2010 to February 2014 compared
to the data from 2007 to 2009.
Methods. In 2007, 2.3 VRE cases (colonized + infected) per 1,000 pts-days

were identified. With the implementations of control measures, in 2008-09, the
incidence of density (ID) decreased to 0.83 cases per 1,000 pts-days ( p<0.001).
This prospective study was conducted in a tertiary care university hospital
performing active surveillance of rectal swabs, isolation and barrier precautions
for VRE colonized/infected patients. Rectal swabs were screened for VRE in
patients with > 7 days of hospitalization or when patients were transferred in
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from other hospitals. The ID, incidence of new cases (colonized + infection) and
infections for each biennium were evaluated and compared to the data from
2007-09. Statistical analyses were performed using Chi Square and exact Mid-P
tests.
Results. 4,993 rectal swabs were collect and from 2010-11 and 3,128 from 2012-14.

During 2010-11 and 2012-14, 122 and 157 new cases were diagnosed respectively; ID
were 0.48 and 0.55 new cases per 1,000 patient-days and the incidence of new cases per
1,000 admission were 4.13 and 4.84. A significant decrease in the incidence of new
cases from 2007-09 to 2010-11 (6.98 vs0.48; p < 0.001) and in the ID (0.83 vs 0.48;
p < 0.001) was observed. No differences were noted in the incidence of infections
(0.43 vs 0.34; p = 0.17) in the two periods. No differences were observed in 2012-14
compared to the other periods.
Conclusion. The significant reduction in the incidence of new cases of VRE after

the control of the first epidemic period (2007-09) suggested that the strategies imple-
mented to control the VRE outbreak, in our hospital, should be maintained to keep
endemic rates low.
Disclosures. All authors: No reported disclosures.

949. A Cluster of Catheter-Related Bloodstream Infection due to Rapidly
Growing Non-Tuberculous Mycobacteria in Patients with Hematologic
Disorders at a Japanese Tertiary Care Center; an outbreak investigation and
review of the literature
Yasuaki Tagashira, MD1; Yasuji Kozai, MD PhD2; Hitomi Yamasa, CNIC3;
Masako Sakurada, MLT4; Tetsuya Kashiyama, MD5; Hitoshi Honda, MD1;
1Division of Infectious Diseases and Department of Medicine, Tokyo
Metropolitan Tama Medical Center, Fuchu, Tokyo, Japan; 2Department of
Hematology, Tokyo Metropolitan Tama Medical Center, Fuchu, Tokyo, Japan;
3Department of Infection Prevention, Tokyo Metropolitan Tama Medical Center,
Fuchu, Tokyo, Japan; 4Department of Microbiology, Department of Infection
Prevention, Tokyo Metropolitan Tama Medical Ceneter, Fucyu, Tokyo, Japan;
5Deparment of Internal Medicine, Tokyo Metropolitan Matsuzawa Hospital,
Setagaya, Tokyo, Japan

Session: 115. Outbreaks
Friday, October 10, 2014: 12:30 PM

Background. Increasing use of the central venous catheter has become associated
with catheter-related bloodstream infection due to rapidly growing non-tuberculous
mycobacteria, especially in immunocompromised patients. We identified an outbreak
of central venous catheter-related bloodstream infection due toMycobacterium mucob-
genicum and Mycobatereium canariasense among patients with hematologic disorders
during a 5-month period.
Methods. An outbreak investigation and infection control protocol were per-

formed at a hematology ward at a Japanese tertiary care center. We conducted a ret-
rospective chart review and environmental investigation to identify the source of
rapidly growing non-tuberculous mycobacteria and patients’ outcome.
Results. A total of five patients with bloodstream infection due to rapidly

growing non-tuberculous mycobacteria were identified: three patients with
acute myeloid leukemia, and one patient with acute lymphocytic leukemia
developed a blood culture positive for M. mucogenicum. In addition one patient
with aplastic anemia developed a blood culture positive for M. canariasense. The
majority of patients received cord blood transplantation prior to developing
bloodstream infection. All central venous catheters in patients with bloodstream
infection due to mycobacterium spp. were removed. These patients promptly
defervesced after catheter removal and were successfully managed without
antimicrobial therapy. With extensive environmental examination, M. mucogeni-
cum and M. canariasensewere subsequently identified from water supplies in the
hematology ward. We confirmed identification of the isolates from the
bloodstream infection and environmental sources based on 16SrRNA gene
sequencing.
Conclusion. The source of rapidly growing non-tubeculous mycobacteria in out-

break of bloodstream infection likely stemmed from the hematology ward tap water
supply. Awareness of emerging catheter-related bloodstream infection due tomycobac-
terium spp. should be emphasized, especially in immunocompromised patients and
treatment strategies should continue to be discussed.
Disclosures. All authors: No reported disclosures.

950. An Outbreak of Invasive Fusariosis in a Children’s Cancer Hospital
Nadia Litvinov1; Mariama Tomaz Da Silva2; Larissa Oliveira2; Inneke Marie Van
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Background. Fusarium is considered an emerging pathogen and there are few re-
ports of fusariosis in children. The objective of this study was to describe an outbreak
of invasive fusariosis in a children’s cancer hospital.
Methods. The outbreak occurred in a Children’s Cancer Hospital with 15 beds. A

neutropenic 17-year-old male hospitalized for 10 days for a relapse of acute myeloid
leukemia, under chemotherapy, presented fever without any other symptoms; a thorac-
ic computerized tomography showed bilateral pulmonary nodules. During voricona-
zole treatment, 1-cm, reddened and painful subcutaneous nodules appeared on arms
and legs and the culture of a skin biopsy revealed F.solani. Another case occurred 11
days later and started an outbreak investigation. Water samples for cultures were col-
lected from taps, showers and water reservoirs. Air from all patient rooms was sampled.
Faucets and the drains of sinks and showers were swabbed and cultured. Environmen-
tal and clinical isolates were typed.
Results. There were 10 confirmed cases of infection caused by Fusarium spp. and

12 suspected cases. F. oxysporum and F. solani were isolated from water, swabs and air
in patient rooms. Many control measures were instituted but the outbreak was only
controlled one year after the first case, when water filters filtering 0.2 µm were installed
at the exit of all faucets and showers in all patient rooms (points-of-use). Typing dem-
onstrated that clinical isolates of F. oxysporum were similar to those of the
environment.
Conclusion. To our knowledge this is the first reported outbreak of invasive fusar-

iosis in children with onco-hematologic disease. It was controlled using 0.2 µm filters
in all tap faucets and showers.
Disclosures. All authors: No reported disclosures.

951. Outbreak of Mixed fungemia in a Children’s Hospital in the United
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Duha Al-Zubeidi, MD1; Brian Lee, MPH, PhD2; Shawn Lockhart, PhD3; Cau Pham,
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and Clinics and University of Missouri-Kansas City, Kansas City, MO; 3Mycotic
Diseases Branch, Centers for Disease Control and Prevention, Atlanta, GA; 4Children’s
Mercy Hospital, Kansas City, MO; 5Children’s Mercy Hospital and Clinics, Kansas
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Background. Candida pelliculosa is a rare cause of infection in hospitalized pa-
tients. Outbreaks caused by Candida parapsilosis have been described in the literature.
We report the first outbreak of C. pelliculosa fungemia in 5 children in the United
States. The first three of these children had a mixed fungemia with C. pelliculosa
and C. parapsilosis.
Methods. From June 2013 to January 2014, 5 patients with C. pelliculosa funge-

mia were identified in our hospital, the first 3 of whom had a mixed fungemia with C.
parapsilosis. To confirm the outbreak, the C. parapsilosis isolates underwent molec-
ular typing using a panel of 5 multilocus microsatellite markers. The C. parapsilosis
isolates were genotyped using a published microsatellite type protocol. The C. pelli-
culosa isolates were genotyped using newly developed multilocus sequence typing of
5 different genes. Chart reviews were done on all patients admitted to the relevant
unit within 6 days of each case’s infection date. The proportions of select medications
during the same time period were compared between the 5 cases and the remaining
patient pool.
Results. Four cases occurred within 56 day period. The fifth case occurred 203

days after the fourth case. Two cases died. All 5 cases were admitted in the intensive
care unit (ICU) (1 in the neonatal ICU and 4 in the pediatric ICU). Three cases
were male and the median age was 293 days (range 10-369 days). Total Parenteral
Nutrition (TPN) use was significantly higher in cases (5/5; 100%) when compared
with controls (52/164; 31.7%); this difference was statistically significant (p = .004).
The results of the genotyping data for the 3 C. parapsilosis isolates and the 5 C.
pelliculosa isolates showed that the isolates from the patients were identical to
one another and different from unrelated control isolates, suggesting a clonal
origin.
Conclusion. The genotyping analysis of the C. parapsilosis and C. pelliculosa iso-

lates confirmed identity of the strains and suggested an outbreak. TPN use was a risk
factor and a possible source of infection. Environmental cultures may aid in
identification of the point source. To our knowledge, this is the first reported outbreak
of C. pelliculosa fungemia in children from the United States.
Disclosures. All authors: No reported disclosures.

952. An Outbreak of Hepatitis C Virus Associated with Alleged Narcotic
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Epidemiology and Infection Control, Johns Hopkins Medical Institutions,
Baltimore, MD; 2Department of Medicine, Division of Infectious Diseases, Johns
Hopkins University School of Medicine, Baltimore, MD; 3Johns Hopkins University
School of Medicine, Baltimore, MD; 4Johns Hopkins Medical Institutions,
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Background. In July 2012, investigators linked a series of hepatitis C virus (HCV)
infections in New Hampshire to a healthcare worker (HCW) with HCV. Personnel
records revealed that the HCW worked in the Cardiovascular Interventional Labora-
tory (CVIL) at Johns Hopkins Hospital (JHH), prompting an outbreak investigation.
Methods. Patients were considered exposed if they had a CVIL procedure during

the period in which the HCW worked in CVIL. Patients were divided into risk groups
based on degree of exposure the HCW had to the patient: direct care of patient, as-
signed to same room, assigned to adjacent room, and all other patients with procedures
during period (indirect).
Patients were notified via certified letters and phone calls. Serologic testing was

utilized to determine the presence of HCV infection, and direct sequencing and phy-
logenetic analysis with local controls was used to confirm the relatedness of
infections.
Results. 1799 patients were potentially exposed, of whom 1525 patients were

alive and 1324 patients were successfully contacted (86.8%) (figure). 1153 patients
were tested for HCV. Twenty eight patients had the presence of HCV antibody
(2.4%), 22 of whom had HCV RNA detected, indicating current HCV infection.
Six patients with HCV genotype 1b infections were confirmed to be related to the
exposure (0.52%) (table). One additional case was possibly related, but the sample
could not be amplified sufficiently for confirmation. Five related cases had direct ex-
posure, one related case had adjacent room exposure, and one possibly related case
had indirect exposure.

Summary of Response and Testing Activities

Exposure Risks of Patients

All Tested Patients (n=1153) Related Cases (n=6)

Exposure Category
Direct 12.4% (n=143) 83.3% (n=5)
Same Room 11.2% (n=129) 0.00% (n=0)
Adjacent Room 20.3% (n=234) 16.7% (n=1)
Indirect 56.1% (n=647) 0.00% (n=0)

Conclusion. The results of this large outbreak investigation and notification sup-
port the importance of using broad exposure criteria rather than only investigating pa-
tients with direct exposure, and demonstrate the importance of maintaining accurate
records in order to minimize loss to follow up. Despite the tendency of HCV to evolve,
molecular typing techniques confirmed relatedness among strains of HCV years after
initial infection.
Disclosures. All authors: No reported disclosures.

953. Using Statistical-Derived Incubation Period Estimation in an
Outbreak Investigation of Influenza A (H1N1) pdm09 in Operating Room
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Duangkamol Chatngern, BNS, MS1; Kaimuk Thongyen, BNS1; Trish M. Perl, MD,
MSc, FIDSA, FSHEA2; 1Somdej Phra Pinklao Hospital, Naval Medical Department,
Bangkok, Thailand; 2Medicine, Johns Hopkins Medical Institutions, Baltimore, MD
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Background. Influenza A (H1N1) pdm09 was one of strains circulating in Thai-
land in early 2014. We reported using statistical-derived incubation period (IP) estima-
tion to investigate an outbreak of influenza in our operating room (OR) staff from
February 1 to April 1, 2014.

Methods. After 4 cases of influenza A infection were detected, cases of influenza-
like illness (ILI) were actively identified in operating areas among staff. We confirmed
the infection by using EIA or RT-PCT technique. All cases were interviewed and data
were used to develop a timeline, geographic distribution and other potential risks for
influenza acquisition. We applied the median IP of 1.4 days with dispersion of 1.51
days for each case and estimated probability of places where these staff acquired the
infection.
Results. Among 82 OR staff, 18 cases (22%) of ILI were detected. Of these, 11 cases

were confirmed as influenza A (H1N1). The 3 index cases were identified and based on
modeling, the time period that they shared was linked to the highest probability of ac-
quiring disease. They attended a 2-day class that was held before the OR outbreak start-
ed. We interviewed all 22 attendees and found the source case who had ILI during that
class.
Conclusion. Using statistical-derived IP estimation model was very helpful to in-

vestigate influenza infection that had a short IP in areas where molecular epidemiology
was not routinely used and sometimes unavailable. The model was useful in making
transmission map of the outbreak, to detect the source case, and to identify patients
who could acquire the illness from HCP. Such models have potential to guide interven-
tions in settings with limited resources.
Disclosures. All authors: No reported disclosures.

954. Can Instituting Enhanced Measures (EM) during Influenza Season
Reduce Healthcare Associated Influenza Infections (HAIIs)
Carlene Muto, MD, MS, FSHEA1; Janina-Marie Tatar, MT (ASCP)2; Ashley Querry,
BS3; 1Infection Prevention and Hospital Epidemiology, University of Pittsburgh
Medical Center, Presbyterian University Hospital, Pittsburgh, PA; 2University of
Pittsburgh Medical Center Presbyterian, Pittsburgh, PA; 3Infection Prevention and
Control, University of Pittsburgh Medical Center, Pittsburgh, PA
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Background. Influenza is a respiratory illness caused by influenza virus and is
spread from person to person. Influenza can be a life threatening infection and
often leads to prolonged illness and hospitalization. UPMC Presbyterian (PUH) is a
tertiary care hospital comprised of 158 ICU, 584 Med/Surg and 20 Rehab beds for a
total of 762 licensed beds with a notably large immune compromised patient popula-
tion (transplant). During flu season, ∼20 influenza patients are cared for daily which
includes care for those who require extracorporeal membrane oxygenation (ECMO).
Since 2008 ≤3 HAII were identified annually except in 2010/2011. That year there were
13 HAIIs, all H1N1. By January 2014, 7 HAIIs (H1N1) were identified. All but 2 had
no evidence of patient to patient transmission (PTPT). Because of a concern for
healthcare personnel (HCP) to patient transmission (HTPT) enhanced measures
(EM) were implemented. The objective of this study was to evaluate the effect of the
EM on HAII secondary to HTPT.

Methods. On January 31, 2014, prescribed interventions were developed based on
local and national epidemiologic indicators. Influenza Critical Time Period was de-
fined as national Flu positivity ≥ 25% and Pneumonia and Influenza Mortality
≥15% above predicted. EMs included:
• Empiric HCP masking for high-risk (transplant) patients and/or high risk units

until discharge
• Encourage HCP flu immunization
HAIIs defined by CDC criteria and categorized as PTPT or presumed HTPT. Flu

isolation density (FIDe) was measured monthly and defined as flu isolation days
(FIDs)/patient days (PDs). FIDs were determined using Theradoc software and PDs
were extracted from our electronic medical record. % HCP flu immunized was
calculated.
Results. Despite continued high FIDe in February 2014 they were no HTPT and

only 1 PTPT HAII. Overall vaccination rates did not change over the time period
(78%→ 78.4%) and so was not likely a contributor to decreased HAIIs. HCP em-
piric masking for high-risk populations was associated with eliminated HTPT
HAIIs.
Conclusion. Both HCP and patients can be exposed/infected with flu and may

transmit disease to others. EM such as HCP empiric masking can prevent HAIIs
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regardless of the influenza isolation density. FIDe can be high during Influenza critical
time period.
Disclosures. All authors: No reported disclosures.

955. An Outbreak Investigation of Influenza among Healthcare Personnel
(HCP) in a Tertiary Care Hospital, Bangkok, 2014
Pasri Maharom, MD, MPH1; Anugsumalin Sricharoon, BNS1;
Duangkamol Chatngern, BNS, MS1; Kaimuk Thongyen, BNS1; Trish M. Perl, MD,
MSc, FIDSA, FSHEA2; 1Somdej Phra Pinklao Hospital, Naval Medical Department,
Bangkok, Thailand; 2Medicine, Johns Hopkins Medical Institutions, Baltimore, MD

Session: 115. Outbreaks
Friday, October 10, 2014: 12:30 PM

Background. Thailand’s 2014 influenza season occurred between January and
April. The circulating influenza strains were A (H1N1) pdm09, A (H3N2) and B; all
were included in the country’s available vaccine. We report an outbreak investigation
and describe factors determining disease acquisition, vaccine efficacy and patient
impact.
Methods. After 4 cases of influenza among HCP were simultaneously identified,

we actively looked for influenza-like illness (ILI) among HCP in 4 departments and
triage areas. ILI was defined as fever (≥38oC), and cough and/or sore throat (in the
absence of a known cause other than influenza). Influenza infections were confirmed
by EIA or RT-PCR technique. A case-control study was undertaken to identify risk
factors for acquiring influenza in all staff of these areas. HCP who did not have ILI
were used as controls in the study. Medical records of the patients cared for by staff
were reviewed. Patients, not admitted were called by infection preventionists to deter-
mine if they had developed an ILI.
Results. Forty-five cases were identified among 167 HCP (27%) between February

1 and April 1, 2014. Among these 45, 16 cases (36%) were confirmed with influenza, 13
cases for influenza A and 3 cases for influenza B. There was no difference in attack rate
between cases and controls based on gender (male 40% vs 39.3%, OR 1.03, p = 0.94),
predisposing medical conditions (22.2% vs 18.8%, OR 1.23, p = 0.63), or vaccination
rate (73.3% vs 66.4%, OR 1.39, p = 0.39). Staff who worked in clinical areas had higher
risk of acquiring influenza (86.7% vs 66.39%, OR 3.29, p = 0.01). We identified a sub-
group of patients exposed to HCP with influenza who had operations during the out-
break. Sixty-one cases were contacted and we were able to contact 55 cases (90.2%). We
visited 21 cases, reviewed 12 medical records and made 22 phone calls. No ILIs were
identified among these patients. After infection control strategies were implemented, 2
more cases were detected within 2 days. No more additional cases were identified after
these cases.
Conclusion. Early detection of influenza in HCP is an important component of

infection prevention strategies. Strictly adherence to these practices can effectively con-
trol outbreaks. While, our numbers were small and we could not measure the impact of
vaccine compliance, we still encourage all HCP to be vaccinated.
Disclosures. All authors: No reported disclosures.

956. Management of a respiratory outbreak due to concomitantly
circulating influenza A and parainfluenza 1 in a residential care facility
Christopher F. Lowe, MD, FRCPC1,2,3; Victor Leung, MD, FRCPC1,2,3,4; Ted Pincock,
RN, CIC1; Mazen Badawi, MD4; Reka Gustafson, MD, FRCPC5; Elisa Lloyd-Smith,
PhD1; Marc G. Romney, MD, FRCPC, DTM&H1; 1Infection Prevention and Control,
Providence Health Care, Vancouver, BC, Canada; 2Pathology and Laboratory
Medicine, University of British Columbia, Vancouver, BC, Canada; 3Pathology and
Laboratory Medicine, Providence Health Care, Vancouver, BC, Canada; 4Infectious
Diseases, University of British Columbia, Vancouver, BC, Canada; 5Vancouver Coastal
Health, Vancouver, BC, Canada
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Background. Respiratory viruses are common causes of outbreaks in residential
care. Multiplex PCR assays for respiratory viruses enable the detection of multiple vi-
ruses, though the clinical significance of dual infections is unclear. We describe an out-
break of 2 respiratory viruses co-circulating in a residential care facility in Vancouver,
Canada.
Methods. Outbreak investigation was conducted in a facility with 216 residents

distributed among 3 separate units in January 2014. Cases were defined as any resident
or staff with acute onset respiratory illness [fever (>38.0°C) and cough], and with at
least one of the following: sore throat, nasal congestion, malaise, chills, muscle
aches, headache or change in mental status. Affected patients were placed on contact
and droplet precautions. Nasopharyngeal swabs were collected on symptomatic resi-
dents and tested using an in-house multiplex PCR assay (influenza A/B, respiratory
syncytial virus, parainfluenza 1/2/3, adenovirus and human metapneumovirus). An
epidemic curve of the outbreak was created.
Results. The outbreak persisted for 13 days. Twelve patients were infected, includ-

ing 7 with parainfluenza 1, 2 with influenza A and 3 with parainfluenza 1/influenza A
co-infection (figure). All patients manifesting respiratory symptoms were tested (12/
28, 43%), rather than empirically treating subsequent patients meeting case definition.
Treatment with oseltamivir was provided for 5 patients positive for influenza A, with
all others receiving prophylaxis. Two staff developed upper respiratory tract symptoms
and were considered cases. Outbreak management also included cessation of group

activities, closure to admissions and enhanced unit cleaning. Influenza vaccination
rates were 94% for residents and 83% for healthcare workers.

Conclusion. Routine testing using a multiplex PCR assay detected a respiratory
outbreak involving single and co-infections. Two circulating viruses can affect out-
break management. In this outbreak, all symptomatic residents were tested and con-
firmed rather than empirically treated. In addition to accurate classification and
management of cases, overall consumption of oseltamivir prophylaxis can be reduced
by monitoring for the persistence of both viruses.
Disclosures. All authors: No reported disclosures.

957. Household Products with Triclosan and Triclocarban Reduce
Infectious Disease Symptoms in Newborns - Preliminary Data from an
Ongoing Randomized Trial.
Catherine Ley, PhD; Mu Shan, MS; Maria De La Luz Sanchez, BS; Ankur Mathur, BS;
Julie Parsonnet, MD; Stanford University School of Medicine, Stanford, CA
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Background. Triclosan and triclocarban (TCs) are broad spectrum microbicides
found in commercial household and personal cleaning products (HPCP). Effective
against gingivitis, TCs have not been proven to protect against other infectious diseas-
es. The FDA, which is reviewing TCs, has requested further information on their
efficacy.
Methods. Stanford’s Outcomes Research in Kids (STORK) is a rolling cohort of

pregnant women and their babies followed to age 36 months. STORK includes a nest-
ed, randomized intervention of HPCP with and without TCs to assess the effect of TCs
on reported infection. Mothers report daily infectious diseases symptoms in babies
using a weekly survey. We compared cumulative infection rates (reported days sick/
total days followed) in each intervention arm. Urinary triclosan levels were measured
in a subset of 20 babies. Analyses were blinded to intervention arm; Chi-square test or
quasi-Poisson regression were used as appropriate.
Results. A total of 119 babies have been born with 52 (43.7%) and 63 (52.9%) ran-

domized to the TC and non-TC arms, respectively (4 were not randomized). As of
April 2014, babies had been followed for a median of 48 weeks (range: 3-135
weeks). Breast feeding rates were similar in both arms (p = 0.56). The cumulative in-
fection rate was different between arms (8.3% and 12.3% in the TC and non-TC arms,
respectively; p < 0.001) as was themedian infection rate (i.e., per baby) (4.4% vs 7.7%, p =
0.07). Among sick babies, the proportions of days of cold, cough, ear pulling/tugging,
diarrhea and fever did not differ significantly between arms; the proportion of vomiting
days was less in the TC arm (7.2 vs 11.1%, p < 0.001).
Urinary triclosan was detected in 7 (88%) of 8 breastfed babies in the TC arm (mean:

125 pg/ml). While these levels are lower than those seen in TC-using adults (data not
shown), they are significantly higher (p = 0.02) than levels in non-breast fed babies in the
TC arm (N = 2), babies in the non-TC arm (N = 7) and babies who were not randomized
(N = 3) (19.4, 11.7 and 8.8 pg/ml).
Conclusion. In this preliminary analysis, residence in a household randomized to

TC-containing HPCP is associated with a lower incidence of infectious disease symp-
toms in infants. Low levels of TC exposure in infants appear to derive from breast-
feeding.
Disclosures. All authors: No reported disclosures.

958. Streptococcus pneumoniae Serotype 3 Invasive Infections in Children
Kristina G. Hulten, PhD1; Sheldon L. Kaplan, MD, FIDSA1; Donald P. Marion, BS1;
Linda B. Lamberth, BS1; William J. Barson, MD2; Philana Ling Lin, MD3; Jose
R. Romero, MD4; John S. Bradley, MD, FIDSA5; Tina Tan, MD, FIDSA6; Jill
A. Hoffman, MD7; Laurence B. Givner, MD8; Edward O. Mason Jr., PhD1; 1Pediatrics,
Baylor College of Medicine and Texas Children’s Hospital, Houston, TX; 2Nationwide
Children’s Hospital-Ohio State University College of Medicine, Columbus, OH;
3Children’s Hospital of Pittsburgh, Pittsburgh, PA; 4University of Arkansas for
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Medical Sciences, Little Rock, AR; 5Rady Children’s Hospital - San Diego, San Diego,
CA; 6Northwestern University Feinberg School of Medicine, Chicago, IL; 7Children’s
Hospital Los Angeles, Los Angeles, CA; 8Wake Forest University School of Medicine,
Winston-Salem, NC
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Friday, October 10, 2014: 12:30 PM

Background. Invasive pneumococcal infections (IPI) due to Streptococcus pneu-
moniae serotype (ST) 3 have not declined as dramatically in children as other vaccine
STs since the introduction in 2010 of the 13-valent pneumococcal conjugate vaccine,
PCV13. While persistence of ST 3 isolates is likely due to capsule characteristics, ge-
notypes with greater fitness may also emerge. We analyzed molecular characteristics of
S. pneumoniae ST 3 isolates that were obtained from children with IPI.
Methods. IPI cases at 8 children’s hospitals in the United States were prospectively

identified from 2008-2013. ST 3 isolates were selected from the associated database.
Isolates were typed by multilocus sequence typing (MLST). Select patient information
was analyzed and antibiotic susceptibility patterns were compared. Statistical analysis
included Wilcoxon rank-sum and Fisher’s exact tests.
Results. Sixty-three patients with 62 isolates were identified from the database

(Table); 36 were male. Median age was 3.7y (0.1-17.6y). Disease presentations were
pneumonia (n = 33), meningitis (n = 9), bacteremia (n = 7), mastoiditis (n = 6), cellu-
litis/abscess (n = 7), and peritonitis (n = 1). Twelve (19%) patients had an underlying
condition. The MLSTs were 180 (n = 58), 260, 338, 433 and 1116. The MLST distribu-
tion did not change over time. All isolates were penicillin and ceftriaxone susceptible.
Only 3 were resistant to erythromycin and 2 were resistant to clindamycin.

Characteristics of pediatric serotype 3 infections, 2008-2013

Year
Total invasive

SPN
Serotype 3
(% of total)

MLST
180

Pneumonia
(% of total
serotype 3)

Mean
Age

(years)

2008 197 11 (6%) 11 8 (73%) 3.1
2009 219 22 (10%) 20 7 (32%) 5.6
2010 165 8 (5%) 7 5 (63%) 3.4
2011 128 5 (4%) 4 1 (20%) 6.2
2012 112 6 (5%) 5 4 (67%) 5.7
2013 104 11 (11%) 11 8 (73%) 6.2
Total 925 63 58 33 5.0

Conclusion. ST 3 isolates chiefly caused pneumonia in this patient population and
were mainly MLST180. MLST distribution did not change following introduction of
PCV13. No statistical differences in distribution, age, disease presentation, age or, an-
tibiotic susceptibility were observed. A modified vaccine, potentially including non-
capsular antigens, is likely required to optimally reduce IPI due to ST 3 in children.
Disclosures. S. L. Kaplan, Pfizer: Grant Investigator and Scientific Advisor, Con-

sulting fee and Grant recipient W. J. Barson, UpToDate: Author, Royalty; Pfizer: In-
vestigator, Research support; Wyeth: Investigator, Research support T. Tan, Pfizer/
Wyeth: Scientific Advisor L. B. Givner, Pfizer: Investigator, Research support

959. Epidemiology and Treatment of Enterobacteriaceae Bacteremia:
Combination vs Monotherapy
Nina Berkowitz, MPH1; Michael Spaeder, MD, MS2; Roberta Debiasi, MD3;
Nalini Singh, MD, MPH, FIDSA, FSHEA4; 1Department of Epidemiology, George
Washington University, Washington DC, DC; 2Critical Care Medicine, Children’s
National Medical Center, Washington DC, DC; 3Children’s National Medical Center/
Children’s Research Institute, Washington, DC; 4George Washington University,
Washington, DC
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Background. Bacteremia due to Entrobacteriaceae gram-negative rods (GNR) can
be life threatening. Appropriate antimicrobial therapy is critical to reduce morbidity
and mortality.
Methods. A retrospective cohort study (2008-2011) was conducted in children

and young adults (<21 years of age) hospitalized with Entrobacteriaceae bacteremia
with clinical signs and symptoms. We assessed if combination antimicrobial therapy
is superior to monotherapy in treatment of Klebsiella, Ecoli or Enterobacter bactere-
mia. Monotherapy was defined as empirical therapy with β lactam alone, and combi-
nation therapy as β lactam with aminoglycoside for at least 48 hrs. Multi drug resistant
(MDR) GNR were defined as those organisms resistant to at least one agent in three or
more antimicrobial categories. Clinical outcome was measured as response to therapy
and 7- and 30-day mortality. Response to therapy, defined as time to negative blood
culture, was compared among patients given monotherapy vs combination therapy.
Results. Of 289 episodes of Entrobacteriaceae GNR bacteremia, 79 (27%) were due

to Klebsiella species, of which 11 (14%) were MDR; 73 (25%) due to Escherichia coli, of
which 11 (15%) were MDR; and 53 (18%) due to Enterobacter, of which 13 (25%) were
MDR, 48 (16%) were Salmonella, Citrobacter and others. Of the 203 episodes of bac-
teremia caused by the three organisms of interest, 101 (50%) were treated with com-
bination therapy. Patients with cancer were more likely to receive combination therapy
(p < 0.001), while patients with gastrointestinal disease and those receiving total par-
enteral nutrition were more likely to receive monotherapy (p = 0.006 and p = 0.013,

respectively). There were no differences in time to negative blood culture based on
treatment group, organism or resistance pattern. The mean time to negative blood cul-
ture was 3 days (SD = 1.1 days). There was no significant difference in 7- and 30-day
mortality between monotherapy and combination therapy group.
Conclusion. Combination therapy consisting of β lactam and aminoglycoside was

not superior to mono-therapy with β lactam alone for managing Entrobacteriaceae
GNR bacteremia in children and young adults.
Disclosures. All authors: No reported disclosures.

960. The Molecular Characterization of Extended-Spectrum Beta-
Lactamase (ESBL) and Carbapenem- Resistant Enterobacteriaceae (CRE) in
Chicago Children, a two center study
Latania K. Logan, MD1,2,3; Steve Marshall, MS2; Andrea M. Hujer, BS2,4;
Xiaotian Zheng, MD PhD5; Robert A. Bonomo, MD2,6; 1Rush University Medical
Center, Chicago, IL; 2Louis Stokes Cleveland Veterans Affairs Medical Center,
Cleveland, OH; 3RushMedical College, Chicago, IL; 4CaseWestern Reserve University,
Cleveland, OH; 5Ann and Robert H. Lurie Children’s Hospital of Chicago/
Northwestern University, Chicago, IL; 6Medicine, Pharmacology and Molecular
Biology and Microbiology, Case Western Reserve University School of Medicine,
Cleveland, OH
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Background. The study objectives were to 1) determine the genetic basis of ESBL
and CRE phenotypes in Enterobacteriaceae isolates from children in two medical cen-
ters; 2) determine genetic relatedness of dominant ESBL and CRE strains.
Methods. We conducted a retrospective cohort study of clinical gram-negative iso-

lates obtained from children ages 0-17 years hospitalized between 2011-12 at Rush and
Lurie Children’s Hospitals. PCR amplification of b-lactamase (blaTEM, blaSHV, blaCTX-
M, blaKPC) genes was performed using established primers and amplified under ther-
mocycling conditions. Repetitive-sequence-based PCR (rep-PCR) was used to assess
the similarity of strains. Multilocus sequence typing (MLST) and DNA sequencing
was performed on representative isolates from rep-PCR strain types for bacterial no-
menclature and characterization. Plasmid DNA was extracted from select isolates and
transformed into electrocompetent E. coli.

Relatedness of E. coli
Results. Ninety-two isolates exhibited ESBL and/or CRE phenotypes. The pre-

dominant organism was E. coli 55/92 (59.8%) and predominant genotype was
blaCTX-M 37/92 (40.2%). Some isolates contained >1 bla gene. Rep-PCR performed
on the 55 E. coli revealed a diverse group with the most predominant strain accounting
for 8/55 (14.5%) isolates (Figure 1). MLST was performed on select E. coli (LC5, LC34,
LC54) and K. pneumoniae (LC8 and LC77). LC34 represents the predominant E. coli
strain by rep-PCR and LC54 was selected as an unrelated strain type. LC34 was ST43
(ST131 in Achtman’s MLST scheme). DNA sequencing confirmed the bla as CTX-M-
15. LC54 carrying blaTEMwas identified as ST3. LC5 and LC77 carried blaKPC. ST types
for LC5 and LC77 were ST29 and ST105 respectively and DNA sequencing confirmed
presence of KPC-2 carbapenemase. DNA containing antibiotic resistance genes from
LC5 (KPC-2) and LC34 (CTX-M-15) E. coli strains were successfully transferred sug-
gesting plasmid-based origin.
Conclusion. ESBL and CRE in children are diverse in origin. E. coli carrying the

bla CTX-M gene are thought to be primarily community-acquired, whereas
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dissemination of blaKPC is traditionally in the healthcare setting. Like in adults, CTX-M
is spread in E.coli ST131. In contrast, K.pneumoniae KPC bearing strains were non
ST258, suggesting a different dissemination pattern than in adults.
Disclosures. All authors: No reported disclosures.

961. Reductions of Listeria Infections in Infants: Collateral benefit of
Prophylaxis against Group B Streptococcus?
Brian Lee, MPH, PhD1; Jason Newland, MD1; Ravi Jhaveri, MD, FIDSA2; 1Children’s
Mercy Hospitals and Clinics and University of Missouri-Kansas City, Kansas City,
MO; 2Pediatrics, University of North Carolina School of Medicine, Chapel Hill, NC
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Background. Ampicillin is included in antibiotic regimens for febrile infants due
to concerns about Listeria. Several recent studies of febrile infants have not reported
significant rates of Listeriosis and thus have raised questions about the continued need
for ampicillin. It has been hypothesized that widespread prophylaxis against early
onset Group B Streptococcus (GBS) has been a major contributor to this decrease,
but as of yet, no direct evidence exists to support this. Our objective was to assess
the changes in rates of Listeria in newborns over the past 20 years and to examine cor-
relations with changes in GBS prophylaxis.
Methods. The Pediatric Health Information Systems (PHIS) database from 45

freestanding children’s hospitals across the United States was used. We queried the da-
tabase for all cases of Listeriosis (ICD9 code 027.0)in patients less than 30 days for the
entire timespan of the database (1992-June 2013). We then assessed case rates per
10,000 patients using the total number of patients in that age cohort with data per
year. We present incidence rate differences (RD), exact 95% confidence intervals
and trend statistic p values.
Results. From 1992-2013, there were 182 cases of Listeria in infants less than 30 days

of age. The median age of patients was 13 days (IQR 9, 15) and 53.9% were male. From
1992-1995, the average rate of Listeriosis in this age was 4.79 cases/10,000 patients. For
1996-2002, the rate dropped to 2.24 cases/10,000 (RD: -2.55 (-4.3, -.787), coinciding with
implementation of the first published recommendations GBS prophylaxis. From 2003-
2013, the rate dropped further to 1.41 cases/10,000 (RD -.83 (-1.5, -.179), coinciding with
revision of those recommendations to universal culture-based screening. From 1992-mid
2013 cases of infant Listeria, overall trend statistic p-value was <.0001.
Conclusion. We observed decreases in rates of Listeriosis in infants less than 30

days over the last 20 years. These decreases clearly coincide with expansion of prophy-
laxis for early onset GBS disease. These results are the first to directly examine this cor-
relation and further suggest that the need for ampicillin in febrile infants should no
longer be driven by concerns for Listeria.
Disclosures. J. Newland, Pfizer: Grant Investigator, Grant recipient

962. Recurrent Episodes of Stevens Johnson Syndrome (SJS): Clinical and
Epidemiologic Characteristics
Daniel Olson, MD1; Louise Francois Watkins, MD, MPH2; Alicia Demirjian, MD,
MMSc2; Xia Lin, PhD, MSPH2; Christine C. Robinson, PhD3; Mary Glode, MD,
FIDSA4; Preeta Kutty, MD2; Samuel R. Dominguez, MD, PhD5; 1Pediatric Infectious
Diseases, University of Colorado Denver, Aurora, CO; 2Centers for Disease Control
and Prevention, Atlanta, GA; 3Children’s Hospital Colorado, Denver, CO; 4Pediatric
Infectious Diseases, University of Colorado School of Medicine and Children’s
Hospital Colorado, Aurora, CO; 5Department of Infectious Disease, Children’s
Hospital Colorado/University of Colorado School of Medicine, Aurora, CO
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Background. In the fall of 2013-2014, an outbreak of Stevens Johnson Syndrome
(SJS) occurred among pediatric patients at a referral hospital in Colorado. During the out-
break investigation, 7 children were identified as having recurrent SJS, a rare condition.
Methods. Children with an ICD-9 diagnosis of SJS and meeting clinical criteria for

SJS between March 2013 and March 2014 were included in the study. SJS clinical criteria
were defined as an episode of acute illness with inflammation of 2 ormore mucous mem-
branes and consistent skin lesions. Incomplete SJS was defined as an episode with con-
sistent rash and involvement of one mucus membrane, or involvement of 2 mucus
membranes and no rash. Recurrent SJS was defined as an episode of SJS or incomplete
SJS separated from any previous episodes by at least 1 month of symptom resolution.
Results. Seven children had 21 SJS or incomplete SJS episodes, with a median of 3

per child (range 2 to 4). All 7 children were male, 6 (86%) were Caucasian, and 4 (57%)
had history of asthma. Nine oral mucositis only episodes were excluded from our anal-
ysis. Fourteen episodes (67%) met the clinical definition for SJS and 7 (33%) met the
definition of incomplete SJS. Age during episodes ranged from 4 to 15 years. The me-
dian time between episodes was 15 months (range 48 days to 5.6 years). Two episodes
were preceded by antibiotics and none by anticonvulsants. Eleven (52%) episodes had
documented preceding upper respiratory symptoms and 4 (19%) had radiographic
pneumonia. Mycoplasma pneumoniae was identified by throat PCR in 3 (50%) of 6
individuals tested and 4 (25%) of 16 episodes tested. Ten episodes were tested for
HSV by throat/oral PCR and all were negative. No family history of SJS was reported.
Steroids were given for 4 episodes and IVIG was given for 3 episodes. Three children (5
episodes) had ocular disease requiring temporary amniotic membrane grafts.
Conclusion. We report the largest case series of recurrent SJS. Recurrent SJS does

not appear to be related to repeat use of offending medications. The clinical

presentation of children with recurrent SJS varies between episodes and individuals.
Possible hypotheses for recurrent SJS include a genetic or immunologic predisposition
and recurrent Mycoplasma pneumoniae infections.
Disclosures. All authors: No reported disclosures.

963. Changes in Nasopharyngeal Haemophilus influenzae Colonization in
Children 6 through 23 Months of Age at the Time of Diagnosis of an
Episode of Acute Otitis Media (1999-2014)
Judith M. Martin, MD1; Alejandro Hoberman, MD1; Timothy Shope, MD, MPH1;
Karen A. Barbadora, BS, MT-ASCP2; Marcia Kurs-Lasky, MS1; Michael Green, MD,
MPH2; 1Department of Pediatrics, Children’s Hospital of Pittsburgh, Pittsburgh, PA;
2Department of Pediatrics, Division of Infectious Disease, Children’s Hospital of
Pittsburgh, Pittsburgh, PA
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Background. Since the introduction of pneumococcal conjugate vaccines (PCV), a
decrease in nasopharyngeal (NP) colonization with vaccine serotypes of Streptococcus
pneumoniae (Spn) has been noted in children with acute otitis media (AOM). How-
ever, neither the overall prevalence of S. pneumoniae, nor the proportion of resistant
strains has changed. Less is known about Haemophilus influenzae (Hflu) during this
time frame. NP flora interact and compete; accordingly, we sought to describe changes
in Hflu from our studies of young children with AOM spanning 15 years.
Methods. In 4 separate clinical trials carried out between 1999 and 2014, NP cul-

tures were obtained from children aged 6-23 months presenting with a new episode of
AOM. The first cohort was studied prior to the routine use of PCV7 (1999-2000). All
children in cohorts 2 (2003-2005) and 3 (2006-2009) received ≥2 doses of PCV7. Chil-
dren in cohort 4 (2012-2014) had at least 2 doses of PCV13. NP swabs were cultured
for Spn and Hflu. Isolates of Hflu were tested for ß-lactamase production. ß-lactamase
negative isolates of Hflu from cohorts 3 and 4 underwent MIC testing for ampicillin.
Results. A total of 887 children were evaluated in the 4 cohorts. NP colonization

with Hflu was found in 26% of children in cohort 1 (pre-vaccine era; n = 175), 41% in
cohort 2 (shortly after introduction of PCV7; n = 87), 33% in cohort 3 (n = 282) and 29%
in cohort 4 (n = 343). Hflu colonization differed significantly between cohorts 1 and 2
(p = 0.01), then was followed by a decrease (p = 0.02 test for trend). Rates of ampicil-
lin-resistance on the basis of ß-lactamase production were 27%, 36%, 33%, and 30% in
each of the 4 cohorts, respectively. ß-lactamase negative Hflu with an MIC >1.0 were pre-
sent in 1/62 isolates in cohort 3 and 4/65 isolates in cohort 4 (p =NS). Rates of Spn NP
colonization for cohorts 1 through 4 were 49%, 38%, 50% and 50%, respectively. Rates of
dual colonization with both Hflu and Spn were stable between 11% and 14%.
Conclusion. Rates of NP colonization with Hflu and ampicillin-resistance due to

ß-lactamase production remained stable in the 4 cohorts. An initial increase in Hflu in
cohort 2 suggested replacement of Spn after introduction of PCV7; however, this was
followed by a decrease in Hflu colonization. Ongoing surveillance is needed.
Disclosures. All authors: No reported disclosures.

964. Seroepidemiology of Pediatric Pneumococcal Colonization and
Infection Before and After 13-valent Pneumococcal Conjugate Vaccine
(PCV13)
Douglas Swanson, MD1; Christopher Harrison, MD2; R. Scott Duncan, PhD3;
Chris Paap, PharmD4; Laura Puzniak, PhD, MPH4; 1Children’s Mercy Hospital and
UMKC School of Medicine, Kansas City, MO; 2Pediatrics, Children’s Mercy Hospitals
and Clinics, Kansas City, MO; 3Infectious Diseases, Children’s Mercy Hospital, Kansas
City, MO; 4Pfizer Inc., Collegeville, PA
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Background. Routine heptavalent pneumococcal conjugate vaccine (PCV7) use
since 2,000 changed serotype prevalence and antibiotic susceptibilities. In 2010,
PCV13 added serotypes that emerged post-PCV7. We examined aspects of coloniza-
tion, noninvasive disease, and invasive pneumococcal disease (IPD) in children during
3 years before and after PCV13 licensure.
Methods. To assess PCV13’s impact, we analyzed clinical data and pneumococcal

isolates from 2007 through 2013, excluding 2010 (transition year). This included de-
mographic data, infection site, serotype by Quelling reaction and antimicrobial
susceptibility.
Results. Overall, 709 pneumococcal isolates were serotyped. There was a marked

decrease in pneumococcal cases following the introduction of PCV13. Of 453 isolates
in 2007 through 2009 (pre-PCV13), 95 were colonizing, 216 noninvasive disease-re-
lated, and 142 IPD-related. Of 256 isolates in 2011 through 2013 (PCV13 era), 45 were
colonizing (P = 0.05), 134 noninvasive disease-related (P = 0.03), and 77 IPD-related
(P = 0.007). Predominant serotypes/serogroups were:

Pre-PCV13, 61% of IPD isolates were PCV13-related, whereas during the
PCV13 era, 40% of IPD isolates were PCV13-related (P = 0.023). The average
age of children with IPD pre-PCV13 was 43.5 months (range 1 week to 15.3
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years) and it was 52.7 months (range 1 week to 16 years) for children with IPD in
the post-PCV13 era. Central nervous system infections averaged 9.0 cases/year pre-
PCV13, and 3.3 cases/year post-PCV13 (P = 0.05). An underlying medical condi-
tion was present in 32% of children with invasive disease in the pre-PCV13 era,
and 43% of children in the post-PCV13 era (P = 0.14). Pre-PCV13, the distribution
for highly susceptible, intermediate, and resistant organisms was 50.5%, 19.4%, and
30.1% respectively, whereas post-PCV13 the distribution was 69.4%, 20.5%, and
10.1% (P < 0.01).
Conclusion. There were significantly fewer pneumococci isolated in the

post-PCV13 era, especially for cases of IPD. However, a sizable proportion of iso-
lates, particularly IPD isolates, remain PCV13-related. There has been a considerable
reduction in the proportion of penicillin-resistant isolated following the introduction
of PCV13.
Disclosures. D. Swanson, Pfizer: Grant Investigator, Grant recipient C. Harrison,

Pfizer: Investigator, Grant recipient; Forest Laboratories: Investigator, Grant recipient;
GSK: Investigator, Grant recipient C. Paap, Pfizer Inc.: Employee and Shareholder,
Salary L. Puzniak, Pfizer: Employee, Salary

965. Nosocomial MRSA Bacteremia in Children: Evidence for “Reverse
Vancomycin Creep” and Limited Benefit of Elevated Vancomycin Serum
Troughs
Jonathon Mcneil, MD1; Linda B. Lamberth, BS2; Eric Kok2; Kristina G. Hulten PhD1;
Sheldon L. Kaplan, MD, FIDSA1; Edward Mason Jr, PhD3; 1Pediatrics, Baylor College
of Medicine and Texas Children’s Hospital, Houston, TX, Houston, TX; 2Baylor
College of Medicine and Texas Children’s Hospital, Houston, TX; 3Baylor College of
Medicine, Houston, TX
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Background. Vancomycin is the most commonly used drug for the treatment of
severe MRSA infections. Previous studies in adults with nosocomial infection have
shown that vancomycin MICs have increased over time and that MIC > 1 µg/ml are
associated with adverse outcomes. The IDSA recommends vancomycin goal trough
levels 15-20 µg/ml in adults with severe MRSA infections. There are little data on
these issues in children.
Methods. Isolates and patients with nosocomial MRSA bacteremia during the

years 2003-2013 were identified from a prospective surveillance study. Vancomycin
MICs were determined by E-test. Medical records were reviewed; acute kidney injury
(AKI) was defined as a doubling of the baseline creatinine.

Results. During the study period there were 60 MRSA nosocomial bacteremias.
50% of MRSA isolates had a vancomycin MIC = 1.5 µg/ml and 38.3% with MIC= 2
µg/ml; no upward vancomycin creep was observed. The proportion of isolates with an
MIC≥ 2 µg/ml decreased by 50% after 2008 (p = 0.03, Figure). The median age of pa-
tients was 4 months; the most common diagnosis was central-line associated blood-
stream infection (CLA-BSI, 51.7%). The overall median duration of bacteremia was
2 days (IQR: 1-5). For patients without CLA-BSI, an MIC ≥2 µg/ml was associated
with a longer duration of bacteremia (5 vs 2 days, p = 0.02). Increasing vancomycin
troughs were not associated with a shorter duration of bacteremia; troughs ≥ 10 µg/
ml were associated with a greater risk of AKI (44.4% vs 0%, p = 0.02). For patients
with CLA-BSI, neither vancomycin MIC or serum trough influenced the duration of
bacteremia; however, line removal after day 2 of bacteremia was associated with a lon-
ger duration of bacteremia (4 vs 1 day, p = 0.002).
Conclusion. Vancomycin MIC by E-test ≥2 µg/ml is associated with a delay in mi-

crobiologic cure in children with non-CLA-MRSA bacteremia. A decrease in vanco-
mycin MICs in nosocomial MRSA bacteremia isolates was observed. For MRSA
CLA-BSI, early line removal may have a greater therapeutic impact than either vanco-
mycin MIC or serum trough. High vancomycin troughs were not associated with im-
proved microbiologic outcomes in this population but with more AKI. Large studies
are needed to further understand the impact of elevated vancomycin troughs onMRSA
bacteremia in pediatrics.
Disclosures. S. L. Kaplan, Pfizer: Grant Investigator and Scientific Advisor, Con-

sulting fee and Grant recipient

966. Risk factors for colonization or infection with multi-drug resistant
Escherichia coli in children
Adaora Uzodi, MD, MPH1; Christine Lohse, MS2; Anne Houtsma, RN3;
Louis Schenck, MS2; Ritu Banerjee, MD, PhD1; 1Division of Pediatric Infectious
Diseases, Department of Pediatric and Adolescent Medicine, Mayo Clinic, Rochester,
MN; 2Biomedical Statistics and Informatics, Mayo Clinic, Rochester, MN; 3HIM
Research, Mayo Clinic, Rochester, MN
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Background. The recent increase in community-associated (CA) multidrug-resis-
tant (MDR) E. coli has been well described in adults, but not in children. Accordingly,
we sought to identify risk factors for infection or colonization with MDR E. coli in
children.
Methods. We conducted a retrospective cohort study of children from birth through

18 years with E. coli cultured from extraintestinal specimens at our institution between
January 1, 2012 to December 31, 2012. Clinical data were abstracted frommedical records.
Pansusceptible (PS) isolates were susceptible to all antibiotic classes, while MDR isolates
were resistant to at least 3 different antibiotic classes, excluding ampicillin. Risk factors for
MDR E. coli were determined using univariable and multivariable logistic regression.
Results. 368 children (mean age 8.3 years) each contributed 1 isolate. Most isolates

were CA (82%), and from females (86%), outpatients (86%), and urine (90%). The dis-
tribution of resistance phenotypes was 53% PS, 35% resistant to various agents but not
MDR, 13% MDR, and 3% resistant to extended spectrum cephalosporins.
In univariable analysis, features significantly associated with having an MDR strain

were healthcare acquisition, cerebrospinal or genitourinary (GU) tract anomaly, inva-
sive procedure within the prior 90 days, presence of an invasive device, history of in-
ternational travel, hospitalization in the preceding year, and antibiotic use within the
preceding 3 months. In multivariable analysis, GU tract anomaly (OR 3.87 [95% CI
1.49-10.07]), presence of an invasive device (OR 2.90 [95% CI 1.01 – 8.35]) and
prior hospitalization (OR 2.57 [95% CI 1.17 – 5.66]) were significantly associated
with MDR. Among the subset of patients with community-associated E. coli (n=
297), multivariable risk factors for MDR were GU tract anomaly (OR 5.53 [95%CI
1.57-19.51]), and hospitalization in the prior year (OR 2.83 [95%CI 1.12-7.18]).
Conclusion. In this cohort of children in the US Midwest, community-associated

MDR E. coli was not common among healthy children, but was significantly associated
with GU anomalies and prior hospitalization. Pediatric providers should be aware of
these risk factors when prescribing empiric antimicrobial therapy for E. coli.
Disclosures. All authors: No reported disclosures.

968. Changes in Serotypes of Group B Streptococcus in Infants with
Invasive Bacterial Infection in Korea; from 1994 to 2013
In Ae Yoon, MD1,2; Young June Choe, MD, MPH2; Hyunmi Kang, MD2;
Hyunjoo Jung, MD2; Jae Hong Choi, MD2; Eun Young Cho, MD3; Dae Sun Jo, MD,
PhD4; Hyunju Lee, MD, PhD1; Eun Hwa Choi, MD, PhD2; Hoan Jong Lee, MD, PhD,
FIDSA2; 1Department of Pediatrics, Seoul National University Bundang Hospital,
Seongnam, South Korea; 2Department of Pediatrics, Seoul National University
Children’s Hospital, Seoul, South Korea; 3Department of Pediatrics, Chungnam
National University Hospital, Daejeon, South Korea; 4Department of Pediatrics,
Chonbuk National University Medical School, Jeonju, South Korea
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Background. We examined the serotype distribution of Group B streptococcus
(GBS) in infants with invasive bacterial infection over a 20-year period according to
diagnoses, age of onset and time period.
Methods. GBS isolates previously obtained from infants with invasive GBS

disease at Seoul National University Children’s Hospital (1994-2013), Seoul
National University Bundang Hospital (2003-2013) and Chonbuk National University
Hospital (2001-2013) were serotyped by PCR. Clinical records were reviewed
retrospectively.
Results. Among a total of 58 cases, 13 (22.8%) were early-onset disease (EOD, 0-6

days), 42 (73.7%) were late onset disease (LOD, 7-89 days) and 2 (3.5%) were late-late
onset disease (LLOD, 90-180 days). Among EOD, bacteremia was the most common
by 38.5%, followed by meningitis (23.1%), pneumonia (23.1%) and osteomyelitis or
septic arthritis (15.4%). In LOD, meningitis was the most common by 52.4%, followed
by bacteremia (42.9%) and osteomyelitis or septic arthritis (4.8%). Among 58 isolates,
the predominant serotypes were III (43.1%), V (31%), Ia (13.8%) and Ib (10.3%). This
distribution was the same for both EOD and LOD. According to disease, serotype III
was the most common by 50% for meningitis and serotype V accounted for 44% in
bacteremia. In the first 10 years (1994-2003) serotype III and V predominated
(29.4%), followed with Ib (23.5%), Ia (11.8%) and VI (5.9%), and in the recent 10
years (2004-2013), serotype III predominated (48.8%) followed by V (31.7%), Ia
(14.6%) and Ib (4.9%).
Conclusion. Among infants with invasive GBS disease in Korea, serotype III was

the most common followed by serotype V. There was a change in serotype distribution
over the years, however a majority of the isolates were serotypes Ia, Ib, III and V. A
vaccine including serotypes Ia, Ib and III would show coverage for 67.2% and coverage
would increase by 98.3% when including serotype V in Korea.
Disclosures. H. J. Lee, National Research Foundation of Korea: Investigator,

Research grant
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969. Macrolide resistant mycoplasma did not have worse clinical course in
children’s hospital in Japan
Yu Funakoshi, MD1; Ippei Miyata, MD, PhD2; Yoshihiko Morikawa, MD3;
Yuho Horikoshi, MD4; 1General Pediatrics, Tokyo Metropolitan Children’s Medical
Center, Fuchu-shi, Japan; 2National Center for Child Health and Development, Tokyo,
Japan; 3Clinical Research Support Center, Tokyo Metropolitan Children’s Medical
Center, Fuchu-shi, Japan; 4Infectious Diseases, Tokyo Metropolitan Children’s
Medical Center, Tokyo, Japan
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Background. In 2,000, macrolide resistantM pneumoniaewas reported among Jap-
anese children. It was gradually increased up to 50% by 2012. Little is known regarding
to its clinical entity in pediatric patients at children’s hospital. The objective was to eval-
uate clinical characteristics of macrolide-resistant mycoplasma pneumonia in children.
Methods. Children with mycoplasma pneumonia were recruited fromMarch 2011

to March 2014 at Tokyo Metropolitan Children’s Medical Center. Mycoplasma pneu-
monia was diagnosed with presence of chest X ray infiltration and detection ofMpneu-
moniaegene by a loop-mediated isothermal amplification assay in throat swab or
sputum. Macrolide resistance gene for 23S ribosome mutation was tested by PCR.
Charts were reviewed and compared for clinical characteristics between macrolide sus-
ceptible and resistant group.
Results. Forty two children with mycoplasma pneumonia were identified. Girls and

boys were 26 and 16, respectively. Macrolide resistant group (MR group) tend to be older
than macrolide susceptible group (MS group), but the difference lacked statistical signifi-
cance (100.5 months vs 85.7 months; p = 0.390). Macrolide resistant was detected in 35
cases (83.3%). Only one of MS group required intensive care. Average febrile days of MR
group were significantly longer than those of macrolide susceptible group (8.9 days vs 4.5
days, p = 0.004). Hospital stay periods in MR group were not longer than MS group (7.0
days vs 7.1 days, p = 0.943). Duration of oxygen demand inMR group did not differ from
susceptible group (6.8 days vs 7. 0 days, p = 0.806).
Conclusion. Although macrolide resistant mycoplasma pneumonia was found in

83.3%, it might be selection bias of referral hospital. Macrolide resistantMpneumoniae
was associated with prolonged fever. However, interestingly, clinical severity did not
differ. It may be due to its nature of self-resolving disease.
Disclosures. All authors: No reported disclosures.

970. Safety of Bifidobacterium longum infantis and Lactobacillus reuteri in
Bangladeshi Infants
Yana Emmy Hoy-Schulz, PhD1; Kaniz Jannat, MBBS2; Thomas Roberts, BS1;
Mostafizur Rahman, MD2; Saira Zaidi, BS1,3; Leanne Unicomb, PhD2; Stephen Luby,
MD1; Julie Parsonnet, MD1; 1Stanford University School of Medicine, Stanford, CA;
2Center for Communicable Diseases, International Center for Diarrheal Disease
Research, Bangladesh, Dhaka, Bangladesh; 3University of California, Berkeley School
of Public Health, Berkeley, CA
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Background. Although probiotics are being intensively studied in the US for many
different pediatric endpoints, few studies have been performed in low-income countries.
We sought to investigate safety of two commonly used probiotics in Bangladeshi infants.
Methods. Infants age 4 to 12 weeks were randomized to one month of a combi-

nation of Lactobacillus reuteri DSM 17938 and Bifidobacterium longum infantis on
three different schedules: daily, weekly, or biweekly (every two weeks) or to non-pro-
biotic control. Infants were followed for three months with mothers reporting daily
health status. We compared gastrointestinal (GI) and lower respiratory (LR) symptom
rates (days with symptoms/total follow-up days) across arms and assessed hospitaliza-
tions; tests for trend were also performed.
Results. As of April 2014, 123 infants have been randomized and had health data

reported with a mean of 8.1 weeks of follow-up. Overall GI symptoms were rare; cough
and congestion were the most common LR symptoms (table). Although some differ-
ences between arms were statistically different, no clear patterns in relation to dosing
frequency were seen. 7 infants (3 from biweekly arm, 2 from weekly arm, and 2 from
daily arm) were hospitalized for a total of 9 occasions–5 for pneumonia and 4 for di-
arrhea–and recovered fully; these hospitalizations were neither temporally related to
probiotic use nor considered probiotic-related by the DSMB. No allergic responses
or other reactions were observed after probiotic administration.

Percent of follow-up days with symptoms per arm

Diarrhea

Watery
or soft
stool Vomiting

Poor
feeding Colic Cough Congestion

Difficulty
breathing

Daily 0.36 2.65 1.9 3.11 2.25 20.01* 18.89* 0.61
Weekly 0.18 4.11* 2.40 5.69* 2.52 25.51* 22.58* 3.87*
Biweekly 1.18 4.37* 3.19* 6.91* 5.20* 22.70* 25.71* 3.84*
Control 0.68 2.03 1.29 3.01 1.78 13.21 14.00 1.29
p for

trend
0.0157 ns ns ns ns <0.0001 0.0068 ns

*Significantly different than control arm; ns: >0.05

Conclusion. Interim analysis identified no clear association between probiotic
dosing frequency and GI or LR symptoms in young Bangladeshi infants. In this
group, the two probiotics tested appeared to be safe but, in this early stage of the
study, did not demonstrate a symptomatic clinical benefit.
Disclosures. S. Luby, Procter and Gamble: Consultant, Consulting fee

971. Clinical Spectrum of Group B Streptococcol Cellulitis-Adenitis
Syndrome
Christopher C. Pretorius, MD1; Marcia Rench, BSN1; C. Mary Healy, MD, FIDSA2;
1Pediatrics, Baylor College of Medicine, Houston, TX; 2Baylor College of Medicine,
Texas Children’s Hospital, Houston, TX
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Background. Cellulitis-adenitis syndrome is an uncommon manifestation of late-
onset group B streptococcal (GBS) infection. We aimed to characterize GBS cellulitis-
adenitis in the 21st century.
Methods. Retrospective review of GBS cultures in infants aged < 1 year, from Jan-

uary 2000 through December 2013 hospitalized at Texas Children’s Hospital, Houston.
Infants with invasive infection, defined as positive blood or cerebrospinal fluid
(CSF) cultures, had medical records reviewed to determine if cellulitis-adenitis was
present.
Results. Among 237 infants with blood and/or CSF cultures that grew GBS, 15

(6.3%) presented with GBS cellulitis-adenitis (5 cellulitis, 3 adenitis, 7 cellulitis-adeni-
tis). Eight infants (53%) were male; 7 (47%) were Hispanic, 5 (33.3%) were white and 3
(20%) were black. The median infant birth weight was 1415 grams (range 940-4252)
and gestation was 32 weeks (27-41). Five infants were born at term (>37-weeks), 6 were
preterm (28-36 weeks) and 4 were extremely preterm (<28-weeks). Only 2 mothers
(13%) were known to be GBS colonized. Median infant age at presentation was 58
days (16-109). Most infants had symptoms for < 24 hours (93%). Common features
noted at admission were irritability (80%), poor feeding (60%), fever (47%), swelling
(47%), erythema (40%) and respiratory distress (33%). Seven (47%) infants had shock
at admission and 5 (33%) were admitted to intensive care units. Sites of cellulitis/ad-
enitis included submandibular or preauricular regions (11), inguinal, (2), chest (1),
and periorbital (1). One infant with submandibular adenitis had a prevertebral phleg-
mon by imaging. All infants had bacteremia; 2 of 13 (15.4%) who had lumbar puncture
performed also had meningitis. GBS types III, Ib, and Ia accounted for 69%, 23%, and
8%, respectively, of 13 typed isolates. All infants recovered. Two infants with subman-
dibular cellulitis developed overlying eschars that improved with medical therapy and
wound care.
Conclusion. Cellulitis-adenitis was a presenting feature of 1 in 16 cases of GBS

bacteremia, and most often occurred in submandibular and preauricular areas, al-
though other sites were also involved. GBS type III accounted for approximately
70% of cases. Except for the rate of preterm infants, cellulitis-adenitis syndrome is sim-
ilar to cases in the 20th century.
Disclosures. C. M. Healy, Sanofi Pasteur: Grant Investigator, Research grant; No-

vartis: Grant Investigator and Scientific Advisor, Consulting fee and Research grant

972. Impact of Genetic Polymorphisms on the Risk of Sepsis in Premature
Neonates
Susanna Esposito, MD1; Alberto Zampiero1; Lorenza Pugni2; Silvia Tabano3;
Claudio Pelucchi4; Beatrice Ghirardi2; Leonardo Terranova1; Monica Miozzo3;
Fabio Mosca2; Nicola Principi1; 1Pediatric Highly Intensive Care Unit, University
Milan, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy;
2Neonatal Intensive Care Unit, Department of Clinical Sciences and Community
Health, Università degli Studi di Milano, Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Milan, Italy; 3Genetic Unit, Department of Pathophysiology and
Transplantation, Università degli Studi di Milano, Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico, Milan, Italy; 4Department of Epidemiology, IRCCS
Mario Negri Institute for Pharmacological Research, Milan, Italy
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Background. Despite significant advances in supportive care, neonatal sepsis
continues to be a major cause of morbidity and mortality, particularly among pre-
mature infants. Susceptibility to, and the severity and outcome of sepsis depend
on various factors, including environmental exposure, host immune status and
inflammatory responses. Identifying single nucleotide polymorphisms (SNPs)
in the genes involved in sepsis may help to clarify the pathophysiology of neonatal
sepsis. The aim of this study was to evaluate the relationships between sepsis in pre-
term neonates and genes potentially involved in the response to invasion by infectious
agents.
Methods. The study involved all 101 pre-term neonates born between June 2008

and May 2012 with a diagnosis of microbiologically confirmed sepsis, 98 pre-term ne-
onates with clinical sepsis and 100 randomly selected, otherwise healthy pre-term ne-
onates born during the study period. During the study, 47 SNPs in 18 candidate genes
were genotyped on Guthrie cards using an ABI PRISM 7900 HT Fast real-time and
MAssARRAY for nucleic acids instruments.
Results. Genotypes CT and TT of rs1143643 (the IL1β gene) and genotype GG

of rs2664349GG (the MMP-16 gene) were associated with a significantly increased
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overall risk of developing sepsis (p = 0.03, p = 0.05 and p = 0.03), whereas geno-
types AG of rs4358188 (the BPI gene) and CT of rs1799946 (the DEFβ1 gene)
were associated with a significantly reduced risk of developing sepsis ( p = 0.05
for both). Among the patients with bacteriologically confirmed sepsis, only geno-
type GG of rs2664349 (the MMP-16 gene) showed a significant association with an
increased risk (p = 0.02). Genotypes GG of rs2569190 (the CD14 gene) and AT of
rs4073 (the IL8 gene) were associated with a significantly increased risk of devel-
oping severe sepsis (p = 0.05 and p = 0.01). Genotype AG of rs1800629 (the LTA
gene) and genotypes CC and CT of rs1341023 (the BPI gene) were associated
with a significantly increased risk of developing Gram-negative sepsis ( p = 0.04,
p = 0.04 and p = 0.03).
Conclusion. These results show that genetic variability seems to play a role in sep-

sis in pre-term neonates by influencing susceptibility to and the severity of the disease,
as well as the risk of having disease due to specific pathogens.
Disclosures. All authors: No reported disclosures.

973. Use of Concomitant Antibiotics During Treatment for Clostridium
difficile Infection (CDI) in Pediatric Inpatients
Vanessa Stevens, PhD1; Cary Thurm, PhD2; Matthew Kronman, MD3; Jeffrey
S. Gerber, MD, PhD4; Samir Shah, MD, MSCE5; Jason Newland, MD6; Joshua Courter,
PharmD7; Sarah Parker, MD8; Thomas Brogan, MD3; Adam L. Hersh, MD, PhD9;
1University of Utah College of Pharmacy, Salt Lake City, UT; 2Children’s Hospital
Association, Overland Park, KS, KS; 3Seattle Children’s, Seattle, WA; 4Department
of Pediatrics, Division of Infectious Diseases, The Children’s Hospital of
Philadelphia, Philadelphia, PA; 5Center for Pediatric Clinical Effectiveness,
Children’s Hospital of Philadelphia, Philadelphia, PA; 6Children’s Mercy Hospitals
and Clinics and University of Missouri-Kansas City, Kansas City, MO; 7Division of
Pharmacy, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH;
8Infectious Disease, University of Colorado School of Medicine and Children’s
Hospital Colorado, Aurora, CO; 9University of Utah School of Medicine, Salt Lake
City, UT
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Background. The incidence of Clostridium difficile among children has increased.
The use of concomitant antibiotics during C. difficile infection (CDI) treatment results
in an increased risk of recurrent infection. Reducing unnecessary exposure, especially
among immunocompromised patients at greatest risk of recurrence, is a potential an-
tibiotic stewardship target. The objective of this study was to characterize concomitant
antibiotic use among hospitalized children with CDI
Methods. This retrospective multi-center cohort included children with CDI admit-

ted between 2008 and 2013 to one of 43 US children’s hospitals contributing data to the
Pediatric Health Information System. Patients were included if they were <18 years old on
admission, had an ICD-9 code for CDI, and received either oral or intravenous metroni-
dazole or oral vancomycin. Concomitant antibiotic use was defined as ≥3 consecutive
days during which both CDI treatment and non-CDI antibiotics were given on the
same day. ICD-9 and APR-DRG codes were used to identify immunocompromised
patients, defined as those with malignancy, solid organ transplant, or bone marrow trans-
plant. Descriptive statistics were used to summarize concomitant antibiotic use and patient
characteristics
Results. During the study period, 16,777 patients met the definition of CDI, for an

observed rate of 5.29 per 1,000 discharges. After removing antibiotics commonly used
for prophylaxis, the prevalence of concomitant antibiotic use was 46%. The median
duration of concomitant use was 7 days (IQR: 4, 11). The most frequent concomitant
agents used were intravenous vancomycin (20%), cefepime (12%), and carbapenems
(12%). Approximately 31% of CDI patients were immunocompromised. Among
these, 64% of patients with malignancy and 79% with transplant received concomitant
antibiotics, respectively
Conclusion. Hospitalized children are commonly prescribed concomitant antibiotics

during CDI treatment. Concomitant antibiotic exposure is frequent for immunocompro-
mised patients, populations at high risk for recurrence. Antimicrobial stewardship pro-
grams should consider interventions to identify potentially modifiable or unnecessary
concomitant therapy, especially for immunocompromised patients
Disclosures. J. Newland, Pfizer: Grant Investigator, Grant recipient

974. The Clinical and Molecular Epidemiology of Pediatric Clostridium
difficile Infection: Predominance of Restriction Endonuclease Analysis
(REA) Group DH
Larry Kociolek, MD1; Dale Gerding, MD2; 1Infectious Diseases, Ann and Robert
H. Lurie Children’s Hospital of Chicago, Chicago, IL; 2Loyola University and Hines VA
Hospital, Hines, IL
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Friday, October 10, 2014: 12:30 PM

Background. The clinical epidemiology of pediatric Clostridium difficile infection
(CDI) has been frequently described, but the molecular epidemiology of pediatric CDI
is understudied.
Methods. A retrospective cohort study was performed using all laboratory-identi-

fied cases of CDI in patients > 1 year old at an academic children’s hospital over a 1-
year period (December 2012-December 2013). Saved C. difficile toxin B gene PCR-pos-
itive stool specimens underwent culture and REA typing.

Clinical Characteristics of Pediatric CDI (n = 189)

Results. 189 CDI episodes among 143 patients were included. Of these, 156 (83%)
stool specimens were saved by the laboratory, and 132 (85%) were culture positive. The
table and Figure 1 describe the clinical characteristics and disease classification of
cases, respectively. Severe CDI and recurrent CDI within 8 weeks occurred in 27
(14%) and 32 (17%) cases, respectively. Recurrent CDI was associated with malignancy
(risk ratio [RR] 2.6, 95% confidence interval [CI] 1.4-4.8) and was less likely to occur in
patients with community-onset (CO) CDI (RR 0.47, 95% CI 0.24-0.89). Strain BI was

Poster Abstracts • OFID 2014:1 (Suppl 1) • S283

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



identified in 3 CDI cases from the same patient. Strain DH, the predominant strain
identified (Figure 2), was not associated with severity or recurrence, but was associated
with malignancy (RR 2.2, 95% CI 1.1-4.4), healthcare facility-associated (HCFA) CDI
(RR 3.2, 95% CI 1.5-7), and cephalosporin use (RR 4.2, 95% CI 2.1-8.4).
Conclusion. Molecular epidemiologic assessment of pediatric CDI revealed a pau-

city of BI/NAP1/027 and predominance of DH/NAP11/106, a common epidemic
strain in the UK but infrequent in the US. Although DH was not associated with severe
or recurrent CDI, DH was associated with cephalosporin use, HCFA-CDI, and malig-
nancy, the latter of which was associated with recurrent CDI.
Disclosures. L. Kociolek, Merck: Grant Investigator, Grant recipient D. Gerding,

Sanofi Pasteur: Board Member, Consulting fee; Actellion: Board Member, Consulting
fee; Merck: Board Member, Consulting fee; Rebiotix: Board Member, Consulting fee;
Viropharma: Consultant, Consulting fee; Summit: Consultant, Consulting fee; Viro-
pharma: patent holder, patent

975. Exposure to Gastric Acid-Suppression Therapy is Associated with
Healthcare-Associated and Community-Associated C. difficile Infection in
Children
Jennifer Jimenez1; Marci Drees, MD, MS, FACP2; Beth Loveridge-Lenza, MD3;
Stephen Eppes, MD2; Fernando Delrosario, MD4; 1Jersey Shore University Medical
Center, Newark, NJ; 2Christiana Care Health System, Newark, DE; 3Jersey Shore
University Medical Center, Neptune, NJ; 4Nemours/Alfred I. duPont Hospital for
Children, Wilmington, DE
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Background. Acid-suppression therapy, particularly with proton pump inhibitors
(PPIs), has been associated with an increased risk of C. difficile infection (CDI) and
associated diarrhea in adults. Limited data exist regarding such an association in
children.
Methods. To determine whether gastric acid-suppression therapy is associated

with CDI in both inpatient and outpatient pediatric populations, we conducted a ret-
rospective case-control study at a 200-bed academic pediatric hospital and associated
outpatient clinics in the time frame 2005-2010. We defined cases as children 1-18 years
of age with a first positive test for C. difficile toxin A/B (Meridian Bioscience) on liquid
stool, and matched each case to 2 controls without C. difficile. We conducted chart
review to elicit selected comorbidities and exposure to gastric acid-suppression therapy
(including H2 blockers and PPIs) and antibiotics in the 3 months preceding the infec-
tion or encounter date. We used bivariate and multivariable logistic regression to eval-
uate the association between antacid use and CDI, controlling for potential
confounders.
Results. We identified 138 children with CDI (61% community-associated, the re-

mainder healthcare-related or indeterminate) and 276 controls. Use of any acid sup-
pression therapy was more common in cases compared to controls (34% vs20%, p
<0.01). When adjusted for demographic variables and comorbidities, gastric acid-sup-
pression therapy remained significantly associated with CDI (adjusted odds ratio
[aOR], 1.8; 95% confidence interval [CI], 1.01-3.10). Antibiotic use (aOR, 1.7; 95%
CI, 1.1-2.7) and immunosuppressed state (aOR, 2.5; 95% CI, 1.2-5.2) were also asso-
ciated with CDI in our adjusted model.
Conclusion. Gastric acid-suppression therapy was associated with both health-

care-associated and community-associated CDI in children. Larger pediatric studies
are necessary to determine the role of PPIs specifically in causing CDI in children.
Disclosures. All authors: No reported disclosures.

976. Antiseptic tolerance and antimicrobial susceptibility of nosocomial
Staphylococcus aureus at Texas Children’s Hospital: 2007-2013
Jonathon Mcneil, MD1; Eric Kok2; Kristina Hulten, PhD1; Edward O. Mason Jr., PhD1;
Sheldon L. Kaplan, MD, FIDSA1; 1Pediatrics, Baylor College of Medicine and Texas
Children’s Hospital, Houston, TX, Houston, TX; 2Baylor College of Medicine and
Texas Children’s Hospital, Houston, TX
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Friday, October 10, 2014: 12:30 PM

Background. Antiseptics such as chlorhexidine have been utilized to decrease the
incidence of healthcare associated infections. A number of genes in S. aureus, notably
qacA/B and smr, have been associated with tolerance to antiseptics. Work at our insti-
tution has revealed the emergence of S. aureus possessing these genes among pediatric
cancer and cardiac surgery patients. We examined the prevalence of antiseptic tolerant
S. aureus among all nosocomial isolates at our institution as well as provided molecular
and clinical characterization of these organisms.
Methods. Isolates were obtained from an ongoing prospective S. aureus surveil-

lance study; isolates obtained after more than 72 hours of hospitalization during the
years 2007-2013 were identified. Antimicrobial susceptibility was determined by the
clinical microbiology lab in the routine course of clinical care. All isolates underwent
PCR for the antiseptic tolerance genes qacA/B and smr; isolates positive by PCR were
further characterized by PFGE.
Results. 280 isolates were included in the study of which 114 (40.7%) were meth-

icillin-resistant (MRSA). The median age of patients was 3.3 months (IQR: 0.9-73.2).
Ninety isolates (32.1%) were positive for smr while 61 (21.4%) were positive for qacA/
B; 28 isolates (10%) carried both genes. The proportion of isolates positive for these
genes varied from year-to-year but was lowest in 2007 (<5%) and was highest for smr

in 2009 (92%) and for qacA/B (87.2%) in 2013. smr positive isolates were more often
MRSA (53.3% vs 34.7%, p 0.004), clindamycin resistant (33.3% vs 24.7%, p 0.08) and
associated with invasive infections (78.9% vs 64.7%, p 0.01). qacA/B positive isolates
were more often associated with the diagnosis of bacteremia specifically (50.8% vs
35.6% p 0.03). The most common PFGE type among antiseptic tolerant isolates
was USA300 (20%); numerous other pulsotypes accounted for the remainder of
isolates.
Conclusion. S. aureus possessing antiseptic tolerant genes are common among

nosocomial isolates at our institution. These isolates are more often associated with
a multidrug resistant phenotype and more severe infections. These trends should be
monitored in light of the continued use of antiseptics both in the hospital and com-
munity settings.
Disclosures. S. L. Kaplan, Pfizer: Grant Investigator, Research grant; Cerexa:

Grant Investigator, Research grant

977. Impact of Decolonization on Methicillin-resistant Staphylococcus
aureus Transmission in Hospitalized Neonates
Victor Popoola, MBBS, MPH, ScM1; Rebecca Pierce, RN, MS2; Justin Lessler, PhD2;
Aaron M. Milstone, MD, MHS3; 1Pediatrics, Johns Hopkins University School of
Medicine, Baltimore, MD; 2Epidemiology, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD; 3Pediatrics, Johns Hopkins Medical Institutions, Baltimore,
MD
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Background. MRSA is a leading cause of healthcare associated infections.
Decolonizing hospitalized patients may eliminate a bacterial reservoir to
reduce MRSA transmission and prevent infections. Our objective was to measure
the association of colonization pressure with transmission in the neonatal intensive
care unit (NICU) and to determine whether decolonization decreases MRSA
transmission.
Methods. Neonates admitted to our tertiary care NICU have weekly nares cultures

to detect MRSA colonization. We identified neonates with a positive culture for MRSA
between January 2007 and December 2013. Some neonates with a positive culture
growing MRSA were decolonized with mupirocin. Hand hygiene compliance was
monitored. Weekly colonization pressure was defined as the percentage of total pa-
tient-days in the preceding 7 days that were MRSA-colonized patient–days. The asso-
ciation of colonization pressure and decolonization with MRSA acquisition was
estimated using negative binomial regression models to calculate incidence rate ratios
(IRRs).
Results: There were 4,746 neonates admitted in the NICU, accounting for

101,082 patient days. One hundred and one neonates who had positive cultures
for MRSA accounted for 3,356 MRSA colonized patient-days; neonates who were
decolonized accounted for 2,227 patient-days, while neonates who were not decol-
onized accounted for 1,129 patient-days. In unadjusted analysis, for every 1% in-
crease in colonization pressure there was a 7% increase in the risk of MRSA
acquisition (IRR 1.07, 95% CI 1.00, 1.14). After adjusting for decolonization and
hand hygiene compliance, there was an increase in the incidence of MRSA associ-
ated with colonization pressure due to untreated colonized neonates (IRR 1.14, 95%
CI 1.01, 1.28), but there was no increase in the incidence of MRSA associated with
colonization pressure due to treated colonized neonates (IRR 1.01, 95% CI 0.92,
1.12). Compliance with hand hygiene was not associated with MRSA incidence
(IRR 1.00, 95% CI 0.99, 1.02).
Conclusion. Our results suggest that colonization pressure is associated with

MRSA transmission, and decolonization may decrease colonization pressure and re-
duce MRSA transmission in the NICU.
Disclosures. All authors: No reported disclosures.

978. Infectious Complications of Extended Peripheral Intravenous
Catheters (EPIVs) in a NICU
Claudia Espinosa, MD, MSc1; Kristina Bryant, MD1; Lynette Boland, RN, BSN2;
Jodi Behr, RN, MSN2; Lori Morris, RN, BSN2; Scott Duncan, MD, MHA1; 1Pediatrics,
University of Louisville, Louisville, KY; 2Kosair Children’s Hospital, Louisville, KY

Session: 117. Pediatric Healthcare Associated Infection Epidemiology and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Central line-associated bloodstream infections (CLABSIs) are im-
portant causes of morbidity and mortality in neonatal intensive care unit (NICU) pa-
tients. Extended peripheral intravenous catheters (EPIVs) are increasingly used as an
alternative to central venous catheterization in some NICUs, but data about infectious
complications are lacking. The frequency of infectious complications of EPIVs in 101-
bed Level IV NICU utilizing these catheters since November 2011 is described.
Methods. All BSIs were prospectively identified in neonates cared for in a NICU

between January and December 2013. CLABSIs were designated according to NHSN
definitions. Infections that would have met the NHSN CLABSI definition but had an
EPIV in place rather than a CL were classified as EPIV-associated blood stream infec-
tions (EPIV-aBSIs).
Results. Between January, 1 and December 31, 2013, there were 227 EPIV inser-

tions. Bacteremia developed in 3 infants with EPIVs (E. coli = 2, methicillin-resistant S.
aureus (MRSA) =1). The EPIV-aBSI rate was 1.8/1,000 catheter days, compared to the
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CLABSI rate of 1.04/1,000 device days (total infections = 7). Two infants developed
local infectious complications (abscess or necrosis at line site).
Conclusion. EPIVs were associated with appreciable infectious morbidity in this

NICU. The EPIV-aBSI rate was higher than the CLABSI rate. Standardized, evidence-
based protocols for the insertion and maintenance of EPIVs are needed. Reporting
only CLABSI rates in the NICU underestimates the burden of bacteremia associated
with intravenous catheterization.
Disclosures. All authors: No reported disclosures.

979. Preventing Central Line Associated Bloodstream Infections (CLABSIs)
in an Outpatient Pediatric Hemodialysis (HD) Unit
Kirtida Mistry, MBBCh, DCH, MRCPCH1; Charmelle Hughes, RN, BS2; Tracie Harris,
MT(ASCP), CIC2; Xiaoyan Song, PhD, MBBS3; 1Pediatric Nephrology, Children’s
National Medical Center, Washington, DC; 2Children’s National Medical Center,
Washington, DC; 3GeorgeWashington University School of Medicine, Washington, DC
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Background. In 2008, 37,000 CLABSIs occurred in American HD patients. Pediatric
patients are particularly vulnerable; but few evidence-based prevention strategies exist. This
study describes a stepwise approach to prevent CLABSIs in a pediatric HD patient cohort.
Methods. This study includes CLABSIs identified between January 2011 and

December 2013 in HD patients treated at Children’s National Health System. CLABSIs
were defined using the Centers for Disease Control National Healthcare Safety Net-
work definition. Interventions, including blind audits of staff hand hygiene, were de-
veloped by systematically reviewing evidence-based practices and derived from root
cause analyses (RCA). Effectiveness of interventions was examined by plotting the
CLABSI cases against the calendar month, and Poisson Regression to test changes
of IR before (January 2011–June 2012, Phase 1) and after (July 2012–December
2013, Phase 2) the interventions.
Results. 12 patients developed 35 CLABSIs including 28 (5.7 per 1,000 catheter

days) in Phase 1 and 7 (0.9 per 1,000 catheter days) in Phase 2 (IR Ratio [IRR]: 6.3,
p < 0.001). In Phase 1, 10 CLABSIs occurred in 3 patients < 4 years (yr); 10 in 7 patients
aged 4 – 13.9 years, and 8 in 4 patients aged 14 – 19 years. The 7 CLABSIs in phase 2
occurred in 4 patients aged 4 – 13.9 years. Leading pathogens in Phase 1 were Staphy-
lococcus epidermidis (n = 13, 33%) followed by Enterococcus faecalis (n = 11, 28%); com-
pared to Staphylococcus epidermidis (n = 3, 23%) and Staphylococcus aureus (n = 2, 17%)
in Phase 2. Staff hand hygiene compliance rate increased from 38% in August 2012 to
100% in December 2013. The Figure depicts interventions instituted since July 2012.

Conclusion. Multifactorial interventions that include improving staff hand hy-
giene, adopting best practice for catheter care, collecting timely information through
RCAs, and improving patient and caregiver knowledge about catheter care at home are
effective in preventing CLABSIs in pediatric HD patients.
Disclosures. All authors: No reported disclosures.

980. Pediatric Patients with Gastrointestinal Conditions and Central Line-
Associated Bloodstream Infections
Sarah B. Klieger, MPH1; Bram Raphael, MD2; Gail Potter-Bynoe, BS, CIC3;
Christopher Duggan, MD, MPH4; Thomas J. Sandora, MD, MPH5; Danielle Zerr, MD,
MPH6; Grace Lee, MD, MPH7; Elaine Cox, MD8; Susan E. Coffin, MD, MPH9;
1Division of Infectious Diseases, Center for Pediatric Clinical Effectiveness, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 2GI and Nutrition, Boston
Children’s Hospital, Boston, MA; 3Infection Prevention and Control, Boston
Children’s Hospital, Boston, MA; 4Harvard School of Public Health, Boston, MA;
5Division of Infectious Diseases, Boston Children’s Hospital, Boston, MA;
6Department of Pediatrics, University of Washington, Seattle, WA; 7Boston Children’s
Hospital, Boston, MA; 8Pediatrics–Infectious Disease, Indiana University School of

Medicine, Indianapolis, IN; 9Division of Infectious Diseases, The Children’s Hospital
of Philadelphia, Philadelphia, PA
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Background. While standardization of central line insertion and maintenance
practices has led to significant reductions in central line-associated blood stream infec-
tions (CLABSI), there is concern that not all infections are preventable by current
CLABSI prevention bundles. Gastrointestinal (GI) conditions may increase the risk
of bloodstream infection by translocation of enteric bacteria due to mucosal barrier
injury (MBI). This study aimed to describe patient and infection characteristics of hos-
pitalized pediatric patients with GI conditions who develop CLABSI.
Methods. A multi-center retrospective cohort study of non-critically ill pediatric pa-

tients (excluding oncology patients) with GI conditions and hospital-onset CLABSI (Jan-
uary 2009-June 2012). A pediatric gastroenterologist focus group derived an a priori list of
GI conditions that could be associated with MBI. CLABSI surveillance data were supple-
mented by chart review to identify parenteral nutrition (PN) exposure and GI conditions.
Results. Four sites submitted data on 71 patients with GI conditions and CLABSI.

At the time of CLABSI, patients were hospitalized on surgery (n = 60, 85%), GI (n = 6,
8%) and rehabilitation (n = 5, 7%) units. Most patients had >1 MBI conditions (n = 64,
90%). The most common MBI conditions were gastroschisis/omphalocele (n = 26,
37%), necrotizing enterocolitis (n = 18, 24%), and motility disorder (n = 9, 13%). Near-
ly all patients (n = 67, 94%) had PN exposure within 7 days of infection. Enteric organ-
isms, including Enterobacteriaceae (25%), yeast (14%), Enterococcus spp. (13%), and
polymicrobial with an enteric organism (11%), accounted for 62% of CLABSI.
Conclusion. Many pediatric patients with GI conditions who develop CLABSI

have a history of intra-abdominal surgery for neonatal-onset GI conditions. While
most CLABSI in these hospitalized GI patients were due to enteric organisms, approx-
imately one-third were non-enteric and thus might be prevented through enhanced
adherence to existing CLABSI prevention bundles. Novel prevention practices might
be needed to prevent CLABSI due to enteric organisms in patients with MBI.
Disclosures. D. Zerr, Sage Products: Investigator, Research support; Chimerix,

Inc.: Investigator, Research support

981. Catheter Complications in Children Discharged with Peripherally
Inserted Central Catheters (PICCs)
Amanda Morden1; Sonali Advani MD, MPH2; Leslie Gosey, MS, RN, VA-BC3;
Victor Popoola, MBBS, MPH, ScM4; Aaron M. Milstone, MD, MHS5; 1Johns Hopkins
Bloomberg School of Public Health, Florida State University College of Medicine,
Tallahassee, FL; 2Internal Medicine, University of Alabama School of Medicine,
Montgomery, AL; 3Vascular Access, Johns Hopkins Children’s Center, Baltimore, MD;
4Pediatrics, Johns Hopkins University School of Medicine, Baltimore, MD; 5Pediatrics,
Johns Hopkins Medical Institutions, Baltimore, MD
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Background. Increasingly, patients are discharged from the hospital with a PICC to
complete treatment. PICC complications include thrombus formation, non-thrombotic
occlusion, infection, and others. Our objective was to identify the frequency of risk fac-
tors for complications necessitating PICC removal after hospital discharge.
Methods. We included children discharged with a PICC from Johns Hopkins Child-

ren’s Center between January 1, 2003 and December 31, 2013. We determined risk factors
for complications necessitating PICC removal using logistic regression. We performed a
subcohort analysis of patients with catheters placed for antibiotic therapy before 2010.
Results. During this study period, 1,901 catheters remained in place after dis-

charge in 1,254 children. One hundred eighty six PICCs (10.02%) were removed
due to a complication during 44,798 catheter-days (IR 4.1/1,000 catheter-days). Forty
five (24.19%) were removed due to infection. In adjusted analysis, the odds of compli-
cation decreased by 4% per year of age (OR 0.96; 95% CI 0.93, 0.98). Patients had a 1%
increased risk of complications per day of hospital stay (OR 1.01; 95% CI 1.00, 1.02),
and had a 1% increased risk of complications for each day the catheter was in place
after discharge (OR 1.01; 95% CI 1.00, 1.01). PICCs inserted with a midline tip location
had a 5-fold increase in the odds of complication (OR 5.16; 95% CI 2.96, 9.01) com-
pared to those with a central tip location. There were 976 PICCs placed for antibiotic
therapy in 670 children. One hundred one (10.35%) of these PICCs developed a com-
plication after discharge requiring removal during 16,736 catheter days (IR 6.0/1,000
catheter-days). Of these, 15 (14.85%) were infectious. In addition to age, tip location,
and catheter dwell time after discharge, having public insurance was an independent
risk factor for complications in this sub-population (OR 1.87; 95% CI 1.06, 3.31).
Conclusion. Younger age, catheter tip location, longer hospital stay and longer

catheter dwell time after discharge are associated with PICC complications that
occur after hospital discharge. Improved strategies are needed to decrease the risk of
catheter complications in high risk children who are discharged with PICCs.
Disclosures. All authors: No reported disclosures.

982. Pediatric Central Line Maintenance Bundle – Standardizing the
Approach
Adam Karcz, MPH, CPH, CIC1; Kristen Kelley, MPH, CIC, CLC2; Terri Bogue, MSN,
RN, PCNS3; Elaine Cox, MD4; 1Infection Prevention, Riley Hospital for Children at
Indiana University Health, Indianapolis, IN; 2Infection Prevention, Indiana University
Health, Indianapolis, IN; 3Critical Care, Riley Hospital for Children at Indiana
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University Health, Indianapolis, IN; 4Pediatrics–Infectious Disease, Indiana University
School of Medicine, Indianapolis, IN
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Background. Hospital acquired infections (HAI) lead to increased morbidity and
mortality with hospitalized patients. Implementing practices to decrease harm to the
patient and reducing additional costs associated with HAI’s is a healthcare focus.
Hospital acquired central line associated blood stream infections (CLABSI) pose a
challenge for hospitals. Proper insertion and appropriate maintenance of central
lines are crucial in prevention of CLABSI’s. Inconsistent practices towards central
line maintenance place patients at risk for increased morbidity and mortality from
CLABSI’s.
Methods. Using the Centers for Disease Control and Prevention recommenda-

tions,a central line maintenance bundle was developed for use in the pediatric setting.
Five elements were chosen to become part of the updated maintenance bundle:
1. Documentation of central line dressing, tubing, and cap change
2. Daily CHG bath and linen change
3. Appropriate central line medication administration
4. Dressing is dated, current, clean, dry, and intact
5. All tubing is dated and current
Maintenance bundle education was disseminated to nursing staff. Clinical nursing

specialists, unit managers, clinical educators, and infection preventionists were trained
as super users. Principles of implementation science were used for the roll out. Bundle
rounds were conducted and aggregated monthly to assess for bundle compliance. All
elements were observed individually to assess for deficiencies in addition to total com-
pliance for each patient. Total compliance was determined to be appropriate only when
every element had been completed. Partial credit was not given.
Results. This study shows that high total bundle compliance reduces the rate

of CLABSI. When the total bundle achieved a rate of 80% compliance, the CLABSI
rate declined. During the first 4 months of this implementation, 4 CLABSI’s were
identified, with a rate of 2.34 and 66% bundle compliance. The last 4 months of
this implementation, 0 CLABSI’s were identified, a rate of 0.0 and 85% bundle
compliance.
Conclusion. In conclusion, standard and consistent practices relating to appropri-

ate central line maintenance contributes to reduction of CLABSI in pediatric patients.
Disclosures. All authors: No reported disclosures.

983. Outbreak of multi-drug resistant Klebsiella pneumoniae: A 4 month
epidemiologic follow-up in a tertiary teaching hospital in Rwanda
Christian Umuhoza, MD1; Tess Barton, MD2; 1Pediatrics, University of Rwanda,
Kigali, Rwanda; 2University of Texas Southwestern Medical Center, Dallas, TX
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Background. Multi-drug resistant (MDR) nosocomial Klebsiella pneumoniae
(KP) is an emerging problem in the developing world. MDR gram-negative infec-
tions are increasingly reported in neonatal units in resource-limited settings, with
high mortality.
We describe an outbreak in a tertiary Neonatal Intensive Care Unit (NICU) at

Butare University Teaching Hospital (BUTH) in Rwanda, and the infection control
measures taken to interrupt transmission.
Methods. Microbiologic data from cultures taken during clinical care from infants

hospitalized at BUTH NICU from January-May 2013 were reviewed. Environmental
cultures were collected from equipment in contact with infected infants.
Results. KP was isolated in 21 neonates evaluated for sepsis. Eighteen (86%) in-

fants grew KP in blood, and 3 (14%) grew KP from infected surgical sites. Seven in-
fants (33%) developed KP early-onset sepsis in the first 3 days of life, and 14 (67%)
cases were late-onset. Mortality was high, and 5 babies died (24%). Antibiotic sus-
ceptibility testing showed high levels of resistance; 14/17 (82.5%) Gentamicin, 12/
15 (80%) Cefotaxime, 4/12 (33%) Ciprofloxacin, 4/17 (24%) TMP/SMX. No isolates
were resistant to Meropenem. Although most isolates had the same susceptibility pat-
tern, clonality could not be assessed. Environmental cultures revealed KP from the
water reservoir of 1 incubator. Pseudomonas aeruginosa was obtained from 1 incu-
bator, 1 jug for transporting distilled water, 1 CPAP reservoir and 1 portable oxygen
concentrator. The outbreak was controlled after temporary ward closure with termi-
nal cleaning, infant cohorting, contact isolation, and reinforcing hand hygeine. No
cases occurred after May, 2013.
Conclusion. An outbreak of MDR KP in a resource-limited setting was controlled

by early recognition, thorough investigation, isolation and deep cleaning measures.
Disclosures. All authors: No reported disclosures.

984. Siblings Sharing Everything, Including Viruses: Age-based Visitor
Restriction as a Successful Infection Prevention Measure in a Children’s
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1Infection Prevention and Control, Oregon Health and Science University, Portland,
OR; 2Pediatrics, Oregon Health and Science University, Portland, OR

Session: 117. Pediatric Healthcare Associated Infection Epidemiology and Prevention
Friday, October 10, 2014: 12:30 PM

Background. As seasonal respiratory virus activity increases in the Pacific North-
west region, enhanced infection prevention measures are annually implemented in our
tertiary-care university children’s hospital. To minimize our most vulnerable patients’
risk of healthcare-associated infection (HAI), these measures focus on the pediatric
hematology/oncology inpatient unit and outpatient clinic.
Methods. During the 2013-2014 season, in addition to placing all patients with

suspected or confirmed respiratory viral illness in contact and droplet isolation pre-
cautions, the following enhanced infection prevention measures were enacted at dif-
ferent time-points: Beginning December 16, 2013, all employees and visitors to the
pediatric hematology/oncology inpatient unit and outpatient clinic were required to
check-in at the front desk, sign an attestation form confirming no respiratory viral
symptoms, and wear a day-of-the-week sticker as proof that active screening was
complete. Beginning January 6, 2014, (1) all bone marrow transplant (BMT) patients
were placed in contact and droplet isolation precautions (regardless of respiratory
symptoms) if <100 days post-BMT or >100 days if severely immunosuppressed
with active graft-vs-host-disease (GVHD), and (2) no visitor <12 years of age
was allowed entry to the pediatric hematology/oncology inpatient unit, including sib-
lings.
Active laboratory surveillance was performed by the Department of Infection

Prevention and Control. HAI case definitions were defined for respiratory
syncytial virus (RSV), parainfluenza, influenza, adenovirus, rhinovirus and
metapneumovirus.
Results. Despite rigorous employee and visitor symptom screening, 2 respiratory

viral HAI cases occurred. However, after implementation of age-based visitor restric-
tions and expanded isolation precautions for BMT patients, no additional HAI cases
have been identified to date.
Conclusion. Regardless of a season in which sustained, moderate respiratory viral

activity was noted in the community, an enhanced infection prevention policy focusing
on restricting young visitors effectively assisted in preventing respiratory viral HAI in
our pediatric hematology/oncology unit.
Disclosures. All authors: No reported disclosures.

985. Uncommon Outcomes due to Common Colds: Epidemiology
and Outcomes Associated with Nosocomial Viral Infections in
Children
Sarah Smathers, MPH, CIC1; Cindy Hoegg, BSN, RN, CIC1; Sarah B. Klieger, MPH2;
Laura Smallcomb3; Lauren Satchell BA4; Jackie Noll, BSN, RN, CEN5;
Janine Cockerham, MSN, RN, CNS3; Susan E. Coffin, MD, MPH6; Julia
Shaklee Sammons, MD, MSCE7; 1Division of Infection Prevention and Control, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 2Division of Infectious Diseases,
Center for Pediatric Clinical Effectiveness, The Children’s Hospital of Philadelphia,
Philadelphia, PA; 3Children’s Hospital of Philadelphia, Philadelphia, PA; 4Infection
Prevention and Control, The Children’s Hospital of Philadelphia, Philadelphia, PA;
5Emergency Department, The Children’s Hospital of Philadelphia, Philadelphia, PA;
6Division of Infectious Diseases, The Children’s Hospital of Philadelphia, Philadelphia,
PA; 7Perelman School of Medicine, Department of Pediatrics, Division of Infectious
Diseases, Department of Infection Prevention and Control, The Children’s Hospital of
Philadelphia, Philadelphia, PA

Session: 117. Pediatric Healthcare Associated Infection Epidemiology and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Hospitalized children are at risk for healthcare-associated infections
(HAI), including nosocomial viral infections (NVI). Previous studies have described
the complications associated with RSV and influenza in hospitalized children, but
less is known about the epidemiology and outcomes associated with other respiratory
and gastrointestinal (GI) viruses.
Methods. Cases of NVI were identified from existing surveillance data at the

Children’s Hospital of Philadelphia during a 13 month period between January
2013-2014. Infections meeting CDC surveillance criteria as an upper respiratory infec-
tion (URI), bronchitis/bronchiolitis, gastroenteritis or pneumonia caused by a viral
pathogen were included. Demographic and clinical data were obtained through sys-
tematic chart review of cases to identify outcomes. Additional outcome data were ab-
stracted from data collected during apparent cause analysis (ACA) performed on all
NVI. Data analyses were performed with Stata 12.1.
Results. During the study period, 174 NVIs were identified in 133 patients. Medi-

an age of affected patients was 1.5 years (interquartile range (IQR) 0.6 – 5.8 years). The
majority of infections were respiratory (68%). Rhinovirus was the most common respi-
ratory pathogen (75, 43%) and norovirus was the most common GI pathogen (29,
17%). Most patients with NVI were in the intensive care units (ICU) (34%), medi-
cal/surgical (21%) and oncology (13%) units. The most common chronic comorbid
conditions include respiratory (37%), cardiovascular (35%) and gastrointestinal
(34%). NVI cases occurred year-round, but most were identified during the winter
(37%) and spring (29%) months. Median length of stay was 27 days (IQR 9-108
days) at time of infection onset. Adverse outcomes within 48 hours of NVI onset in-
cluded transfer to the ICU (13%), initiation of non-invasive ventilation (11%), and in-
tubation (5%). 22 patients (17%) experienced a delay in discharge and 7 (4%) died
within 30 days of infection.
Conclusion. NVIs can lead to serious complications in hospitalized children, in-

cluding escalation of care and prolonged length of stay. Efforts to reduce transmission
should target both respiratory and GI infections. Additional data on risk factors for
acquisition are needed to guide improvement.
Disclosures. All authors: No reported disclosures.
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986. Human Metapneumovirus in a Children’s Hospital – Should We Pay
More Attention?
Jasjit Singh, MD1,2; Wendi Gornick, MS, CIC1; Heidi Avila, RN, CIC1; Carolyn Khong,
MPH1; Negar Ashouri, MD2; 1Infection Prevention and Epidemiology, Children’s
Hospital of Orange County, Orange, CA; 2Infectious Diseases, Children’s Hospital of
Orange County, Orange, CA

Session: 117. Pediatric Healthcare Associated Infection Epidemiology and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Viral respiratory infections are a major cause of hospitalization and
Intensive Care Unit (ICU) admission. At childrens’ hospitals, Infection Prevention
closely tracks Respiratory Syncytial Virus (RSV) and Influenza, including rates of
healthcare associated infections (HAI). There is conflicting data on the contribution
of human Metapneumovirus (hMPV) infections to respiratory morbidity in hospital-
ized children.

Methods. hMPV testing was added in the 2013-14 winter viral season (D3 Ultra
DFA Respiratory Virus Screening and ID Kit; Diagnostic Hybrids). Hospitalization
rates, ICU admission and HAI rates were prospectively monitored and compared to
current and past seasons of RSV and Influenza. Clinical information was extracted ret-
rospectively on those patients with hMPV and RSV requiring ICU admission.
Results. For children who underwent viral respiratory testing at our facility, rates

of hospitalization, ICU admission and HAIs for hMPV were comparable to or

exceeded those of RSV and Influenza for the current and past 4 winter seasons (Fig-
ures 1, 2 and 3). Of 19 patients with hMPV requiring ICU admission, the average age
was 6 years (y) 5 months (m) (range 8 m – 21 y 7 m), compared with an average age of
1 y 8 m (range 0 m – 15 y 4 m) for 35 ICU admitted RSV patients (p < 0.05). Of hMPV
infected patients, 16/19 (84%) had underlying medical diagnoses, including chronic
lung disease in 10 (53%), and tracheostomy in 8 (42%). Six (32%) required mechanical
ventilation. Only 12/35 (34%) RSV ICU admitted patients had underlying medical di-
agnoses; none had tracheostomies, 5 (14%) had chronic lung disease, 13 (37%) re-
quired mechanical ventilation. Length of hospitalization averaged 9.9 days (range 2-
34 days) for hMPV and 7.7 days (range 1 – 25 days) for RSV ICU admits. Total contact
isolation days were not significantly higher this season, likely due to a milder RSV
season.
Conclusion. Among children tested for winter viral pathogens in 2013-14, hMPV rates

of hospital admission, ICU admission and HAIs met or exceeded those for RSV and Influ-
enza. ICU admitted patients with hMPV were older than those with RSV. There were more
ICU admissions in hMPV patients with tracheostomy and chronic lung disease. Future ef-
forts at surveillance and vaccine development should target this population.
Disclosures. All authors: No reported disclosures.

987. Carbapenem-resistant Klebsiella pneumoniae (CRKp) in
Children. Clinical and Epidemiological Characteristics from Infected
and Colonized Inpatients in a Tertiary care Hospital in Medellín,
Colombia
Alejandro Diaz, MD1; Andrea Restrepo, MD2; Diana Ortiz, MD3; Mónica Trujillo,
MD, MSSc2; Carlos Garcés, MD2; Fabián Jaimes, MD, PhD2; 1Universidad CES,
Medellin, Colombia; 2Hospital Pablo Tobón Uribe, Medellín, Colombia; 3Universidad
CES, Medellín, Colombia

Session: 117. Pediatric Healthcare Associated Infection Epidemiology and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Multidrug resistant Gram-negative infections represent a growing
problem and a serious global threat. Data in children is scarce. K. pneumoniae carba-
penemases (KPC) are the most common mechanism of resistance this bacteria have
developed. We report the clinical characteristics and outcomes from a cohort of chil-
dren infected or colonized with carbapenem-resistant K.pneumoniae at Hospital Pablo
Tobón Uribe in Medellín, Colombia. A KPC-2 producing K. pneumoniae outbreak
started in our institution in 2008. Despite the implementation of several control mea-
sures including strict contact isolation, patient cohorting and routine surveillance cul-
tures, the outbreak spread from adult to pediatric wards.

Methods. We performed a retrospective chart review of all pediatric cases in
whom CRKp were identified from 2008 to 2013. Clinical and demographic character-
istics and outcomes were recorded.
Results. A total of 34 infected children (median age 22,8 months) with 43

episodes (1 had two episodes, 2 patients had three and one with 5) and 55 colonized
patients (median age 33 months) were identified. Demographic and clinical character-
istics from infected and colonized patients are shown in Table 1. Urinary tract and
intra-abdominal infections were the most common type of infections (Figure 1). An-
timicrobial therapy and outcomes from infected patients are presented on Table 2. Se-
verely ill children received combined antimicrobial therapy. Mortality was lower with

Poster Abstracts • OFID 2014:1 (Suppl 1) • S287

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



meropenem containing regimens (p = 0,03).

Conclusion. CRKp infections occur more frequently in children with comorbidi-
ties, prolonged hospital stays and prior antibiotic exposure. Mortality is high. A mer-
openem containing regimen seems to be the best choice in severely ill children.
Disclosures. All authors: No reported disclosures.

988. Infectious Disease Symptoms and Growth in Infants
Catherine Ley, PhD; Maria De La Luz Sanchez, BS; Ankur Mathur, BS; Mu Shan, MS;
Julie Parsonnet, MD; Stanford University School of Medicine, Stanford, CA

Session: 118. Pediatric - Viral Studies
Friday, October 10, 2014: 12:30 PM

Background. In developing countries, recurrent infection in infants results
in stunting and underweight. We sought to determine whether routine infectious
disease symptoms in healthy children in the US also correlated negatively with
growth.
Methods. Stanford’s Outcomes Research in Kids (STORK) is an ongoing rolling

cohort of healthy pregnant women and their babies. Using a weekly, automated sur-
vey, we assessed days of infectious diseases symptoms (IDS) (sneezing/cold; cough;
ear-pulling; diarrhea; vomiting; fever) and breast feeding status of infants over time.
At household visits performed every 4 months, the child’s weight was measured. We
calculated the percent of days with IDS (PIDS) from birth to the 3rd household visit,
both overall and as either upper respiratory infection (PURI) [sneezing/cold; cough;
and/or ear-pulling] or non-URI conditions (PNURI) [diarrhea, vomiting and/or
fever]. Babies were categorized into high or low illness groups based on the median
percent days of illness. Between these groups, we compared the mean weight-for-age

Z-score (WAZ) at the 3rd household visit, and change in both WAZ and weight be-
tween visits 1 and 3.
Results. As of April 1, 2014, 57 babies with complete illness information had been

followed to their 3rd household visit (mean age: 10.6 months). Median PIDS, PURI
and PNURI from birth to this visit were 7% (Q1-Q3:4-11; mean: 10), 5% (Q1-Q3:3-
8; mean: 9) and 2% (Q1-Q3:1-3; mean: 3), respectively. Overall mean WAZ at the third
visit was -0.29 (Q1-Q3:-1.19-0.72; median:-0.63), with mean differences between visits
in WAZ of -0.67 (Q1-Q3:-1.38 - -0.20; median:-0.94) and in weight of 3.69 kg (Q1-Q3:
2.77-4.49, median: 3.45). Greater PIDS, PURI or PNURI correlated with lower WAZ,
greater change in WAZ and less weight gain at visit 3 although this finding was statisti-
cally significant only for change in WAZ (see * in figure). These growth patterns were
particularly striking among never-breast fed babies although the sample size is as yet
too small to make statistical comparisons (n = 11).

Conclusion. Among children in the US, routine childhood infectious diseases ap-
pear to result in decreased growth in babies up to ten months of age.
Disclosures. All authors: No reported disclosures.
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989. Pediatric Patients Hospitalized for Community Acquired Respiratory
Viral Infections – Comparison of Virus-Specific Mortality, Length of Stay,
and Hospital Charges
Andres Alarcon, MD1; Xiaoyan Song, PhD, MBBS2; 1Infectious Disese, Children’s
National Medical Center, Washington, DC; 2George Washington University School of
Medicine, Washington, DC; Infectious Disease, Children’s National Medical Center,
Washington, DC

Session: 118. Pediatric - Viral Studies
Friday, October 10, 2014: 12:30 PM
Background. Respiratory viral (RV) infection is one of the most common illnesses,

causing more yearly doctor visits and absences from school and work than any other ill-
ness. The viruses involved may be respiratory adenoviruses (Adeno), parainfluenza (par-
aflu) viruses, human metapneumovirus (HMPV), influenza (Flu) viruses, respiratory
syncytial virus (RSV), and rhinoviruses (Rhino). This study described and compared
the clinical and financial impact of these infections in a pediatric hospital serving the Dis-
trict of Columbia metropolitan area.

Methods. This cohort study included children and adolescents admitted to the in-
stitution between September 2011 and December 2013 for a community-acquired RV
infection, defined as the isolation of one or more respiratory viral pathogens detected
in Nasopharyngeal aspirates using multiplex PCR, in patients with clinical symptoms
within four days of admission. Information on patient demographic, discharge diagnos-
es, length of stay (LOS), intensive care unit (ICU) admission and LOS, and discharge
disposition was extracted from the hospital’s administrative database. A patient that
had greater than 1 RV detected in one specimen was excluded from the analysis.
Results. The study identified 2905 patients who encountered 3666 hospitalizations

resulting in a total of 25,151 days LOS and $2.86 million hospital charges. Nearly 30%
(29.5%) of patients were admitted to the ICU for a total LOS in the ICU of 6,852 days.
Thirty-three (0.9%) patients died during the hospitalization. The majority of hospital-
izations was due to Rhino/enterovirus (48.7%), followed by RSV (25.7%). The average
hospital charges per hospitalization were the highest in Flu (Type B) followed by
HMPV. The proportion of ICU admissions was the greatest in HMPV (37.8%) fol-
lowed by Flu (Type A, H1N1 pandemic 2009) (36.0%). The case-fatality rate was the
highest in Adeno (2.1%) followed by HMPV and paraflu infections (1.5%).
Conclusion. This study demonstrated that RV infections in pediatric patients are

associated with substantial healthcare expenses. It remains prudent to improve mea-
sures such as public vaccination and education to reduce severe infections that would
require medical attentions and hospitalizations.
Disclosures. All authors: No reported disclosures.

990. Implementation of Routine Testing for Human Rhinovirus (HRV)
detection and quantitation: Impact of Coinfections, Age and Disease
Severity
Katherine Moyer, DO1; Eleonora Bunsow2; Douglas Salamon, MB(ASCP)SV3;
Amy Leber, PhD2; Octavio Ramilo, MD4; Asuncion Mejias, MD, PhD5; 1Infectious
Diseases, Nationwide Children’s Hospital, Columbus, OH; 2Nationwide Children’s
Hospital, Columbus, OH; 3Department of Laboratory Medicine, Nationwide
Children’s Hospital, Columbus, OH; 4Pediatrics, Nationwide Children's Hospital,
Columbus, OH; 5Center for Vaccines and Immunity, The Research Institute at
Nationwide Children’s Hospital, Columbus, OH

Session: 118. Pediatric - Viral Studies
Friday, October 10, 2014: 12:30 PM

Background. HRV are a frequent cause of upper but also lower respiratory tract in-
fections (LRTI) in children. In the clinical setting it is not uncommon to identify HRV
with other respiratory viruses. Whether HRV loads are different between single HRV vs
HRV coinfections and associated disease severity has not been well characterized.
Methods. From July 28, 2011 to December 31, 2013 all respiratory samples sent to

the Virology Lab at Nationwide Children’s Hospital for respiratory viruses testing by
real time PCR were reviewed. The standard panel included: HRV, respiratory syncytial
virus, parainfluenza virus, influenza A&B, adenovirus and human metapneumovirus.
Semiquantitative viral loads were reported as Ct values and compared between patients
with single HRV vs HRV coinfections according to age and disease severity assessed by
the need for hospitalization and type of admission unit.
Results. During the study period 3215 respiratory samples tested positive for HRV:

2578 (80.2%) were positive for HRV alone and 637 (19.8%) for HRV in combination
with other respiratory virus. Children infected with HRV alone were significantly older
than those with HRV coinfections (median IQR in months: 17[4-60] vs 11[4-23] p
<0.0001). Viral loads were significantly higher (lower Ct values) in HRV only vs
HRV coinfections (24.9 [21.5-28.6] vs 26.8 [23.3-31.2]; p < 0.0001). Lastly, single
HRV infections were significantly more common in inpatients and specifically in ne-
onates requiring ICU care (NICU) and in the hematology/oncology ward, while HRV
coinfections were significantly more common in the outpatient setting.

HRV Only (N=2578) Coinfection (N=637) P

Demographic
Characteristics
Age, median, IQR

(months)
17 [4-60] 11 [4-23] <0.0001

Gender, n(%)
Male 1526 (59.2) 391 (38.6) 0.313
Female 1052 (40.8) 246 (61.4)

Admission Unit, n
(%)

<0.0001

ICU 387 (15.0) 82 (12.9)
NICU 51 (2.0) 5 (0.8)
Non-ICU 1540 (59.7) 364 (57.1)
Heme/Onc 108 (4.2) 13 (2.0)
Outpatient 423 (16.4) 162 (25.4)
OP Controls 69 (2.7) 11 (1.7)

Ct values HRV,
median, IQR

24.9 [21.5-28.6] 26.8 [23.3-31.2] <0.0001

Conclusion. HRV loads were influenced by the presence of other respiratory virus-
es and were significantly higher in children with single HRV infections. In addition,
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HRVs were more commonly identified as single pathogens in older children and in
children requiring ICU or treatment for cancer.
Disclosures. All authors: No reported disclosures.

991. Characteristics of Human Rhinovirus Infection in Pediatric Age
Susanna Esposito, MD1; Alessia Scala2; Beatrice Ascolese2; Laura Senatore2;
Elisabetta Prada2; Cristina Daleno2; Monia Gambino2; Maria Vincenza Mastrolia2;
Nicola Principi2; 1Pediatric Highly Intensive Care Unit University Milan, Fondazione
IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy; 2Pediatric Highly
Intensive Care Unit, University Milan, Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Milan, Italy

Session: 118. Pediatric - Viral Studies
Friday, October 10, 2014: 12:30 PM

Background. Evaluation of the etiologic role of human rhinovirus (HRV) found in
the nasopharynx of children with acute respiratory problems is difficult because it was
reported that HRV can be carried by asymptomatic subjects or found in healthy chil-
dren with previous disease. However, phylogenetic analysis of HRV has shown that a
great number of different HRV strains can simultaneously circulate and infect people,
suggesting possible continuous re-infection. Differentiation of HRV persistence from
re-infection is critical and genotyping of sequentially identified strains could help at
this regard. This study was planned to evaluate genetic characteristics of HRV sequen-
tially identified in young children.
Methods. From November 1, 2013 to March 31, 2014, a group of otherwise healthy

children aged 1 to 18 months was studied. Parents were asked to collect every week a
nasopharyngeal swab, to return to the Center for a monthly control visit and, when a
febrile episode occurred, to complete a diary recording child’s clinical problems and
medical prescriptions. RT-PCR was performed to identify HRV and positive samples
were used for sequencing analysis and for reconstructing the phylogenetic tree.
Results. A total of 91 children was enrolled. HRV was identified in 516 swabs. All

but 3 subjects had at least one swab positive in most of the cases without significant
clinical problems. HRV types were identified in 392 samples (76.0%; HRV-A 151,
38.5%; -B 62, 15.8%; -C 179, 45.7%). Positivity for ≥4 consecutive samples was
found in 38 (43.2%) children. Of these, only 12 had the same strain (A12 in 3 cases
and one case each for A10, A76, A89, B14, B86, B103, C1, C25, C43).
Conclusion. This study indicates that in healthy children HRV tends to persist in

the nasopharynx for a limited period of time and re-infection is the most common
cause of repeated HRV identification in the same subject. Prolonged HRV persistence
is found in a minority of children. Further studies are needed to evaluate whether this
depends on host or virus characteristics.
Disclosures. All authors: No reported disclosures.

992. Respiratory syncytial virus infections in children in rural Nepal: a
prospective community-based study
Helen Y. Chu, MD, MPH1; Joanne Katz, ScD2; Steve Leclerq, MPH3; Subarna Khatry,
MD4; Emily Martin, BS5; Vijay Vaidya, MPH6; Isabel Palileo, BS7; Jane Kuypers, PhD7;
James Tielsch, PhD8; Janet A. Englund, MD, FIDSA5; 1Allergy and Infectious Diseases,
University of Washington, Seattle, WA; 2Johns Hopkins University, Baltimore, MD;
3NNIPS, Baltimore, MD; 4NNIPS, Kathmandu, Nepal; 5Seattle Children’s Hospital,
Seattle, WA; 6Johns Hopkins University School of Public Health, Baltimore, MD;
7University of Washington, Seattle, WA; 8Global Health, George Washington
University, Washington, DC

Session: 118. Pediatric - Viral Studies
Friday, October 10, 2014: 12:30 PM

Background. Acute lower respiratory tract infections are responsible for the great-
est burden of deaths in children worldwide. Respiratory syncytial virus (RSV) is the
most important cause of viral pneumonia. No prior studies have evaluated the disease
burden and transmission patterns of RSV in a community-based rural setting in south
Asia.

Methods. A prospective randomized controlled trial of clean cookstove installa-
tion was conducted in rural Nepal. Households with children age 1-36 months were
enrolled and followed through weekly home visits. In a subsample of households,
mid-nasal swabs were collected from children with symptoms of a respiratory illness
and tested for RSV and 11 other respiratory viruses by PCR. RSV sequencing was per-
formed using a semi-nested PCR assay.
Results. From July 2011 to September 2013, 258 children in 247 households

experienced 298 illness episodes. Among these households, the median number of
household members was 9 (IQR: 7, 13), of whom 3 (IQR: 2, 4) were under age five.
Eighty-eight (36%) households had members who smoked. RSV was detected in 76
(26%) illness episodes; 31 (41%) episodes had other respiratory viruses detected, includ-
ing 20 (65%) with rhinovirus. Clinical data are available for 36 children with 46 RSV
illness episodes; median age at illness was 11 months (SD: 6) and 12 (33%) were male.
RSV illness episode symptoms included refusal to feed (n = 22; 48%), chest indrawing
(n = 8; 17%), cyanosis (n = 1; 2%), and lethargy or unconsciousness (n = 13; 28%).
Mean respiratory rate was 24 (SD: 5), and mean oxygen saturation was 97% (SD: 3%).
RSV peaked in September to January in all 3 years. Subtype A was detected in 61 and
subtype B in 14 samples. Only RSVA was detected in 2011-2012, while both subtypes
circulated in 2012-2013. Three geographic clusters of RSV were detected in Season 1. One
cluster of six illness episodes occurred in one village between October and December
2011 (Figure 1). Identical genotypes were observed to cluster in 2011-2012 as well.
Conclusion. In a rural setting in south Asia with home-based surveillance, RSV

caused a significant burden of illness in young children. There was a clear seasonality
to RSV over 3 years, with temporal and geographic clustering of RSV by subtype and
genotype.
Disclosures. J. A. Englund, Gilead: Consultant and Investigator, Consulting fee

and Research support; Chimerix: Investigator, Research support; Roche: Investigator,
Research support; GlaxoSmithKline: Consultant, Investigator and Member, DataSafety
Monitoring Board, Consulting fee, Payment for DSMB participation and Research
support; Ansun Biopharma: Investigator, Research support

993. Role of Maternal Antibodies in Human Parechovirus Type 3 Infection
in Young Infants
Yuta Aizawa, MD1; Kanako Watanabe, PhD2; Tomohiro Oishi, MD, PhD1;
Harunobu Hirano, MD, PhD3; Isao Hasegawa, MD, PhD3; Akihiko Saitoh, MD,
PhD1,4; 1Niigata University Graduate School of Medical and Dental Sciences, Niigata,
Japan; 2Niigata University Graduate School of Health Sciences, Niigata, Japan;
3Saiseikai Niigata Daini Hospital, Niigata, Japan; 4University of California, San Diego,
La Jolla, CA

Session: 118. Pediatric - Viral Studies
Friday, October 10, 2014: 12:30 PM

Background. Human parechovirus type 3 (HPeV3) is an emerging pathogen that
causes sepsis and meningoencephalitis in neonates and young infants. Although
HPeV3 infection presents with serious clinical manifestations, other genotypes do
not cause similar infections in young infants; thus, it is necessary to determine why
HPeV3 results in severe infection in this age group. We tested the hypothesis that ma-
ternal antibodies are important in the pathogenesis of HPeV3 infection.
Methods. Cord blood samples were collected from healthy neonates born at full

term in a city hospital in Niigata, Japan from September 2013 through January
2014. Neutralizing antibody titers (NATs) to HPeV1, 3, and 6 were measured using
LLC-MK2 cells. NATs were also prospectively measured in young infants (n = 4)
with clinically suspected HPeV3 infection that was later confirmed by real-time
PCR and direct sequencing of the VP1 region of the virus.
Results. We evaluated 175 cord blood samples. Median gestational age (range) was

39.7 (37.1-41.9) weeks, and median maternal age (range) was 32 (16-44) years. The
geometric mean (95% CI) titer of antibodies to HPeV3 was 33.9 (25.4-45.3), as com-
pared with 52.0 (40.5-66.8) for HPeV1 and 48.9 (35.7-66.9) for HPeV6. At a cutoff of
1:8, the seropositivity rate for HPeV3 was 81%, which was similar to the rates of 89%
for HPeV1 and 83% for HPeV6. The four patients infected with HPeV3 had low NATs
(≤1:16) at disease onset and subsequently were confirmed to have high NATs (≥1:512)
after the infection. The geometric mean (95% CI) titer of antibodies to HPeV3 in
mothers aged 16-24 years (336.5 (176.1-642.9), n = 11) were higher than those in
mothers aged 25-34 years (31.9 (22.0-46.4), n = 107) or aged 35-44 years (24.4
(15.4-38.6), n = 57) (P < 0.001), suggesting dominant exposure to the specific age
group in this population.
Conclusion. The present findings suggest that maternal antibodies to HPeV3 are

important in the pathogenesis of HPeV3 infection in neonates and young infants. An-
tibody supplementation may thus help improve the clinical course of affected patients.
Disclosures. All authors: No reported disclosures.
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Background. Human parechoviruses (HPeVs) are newly recognized viruses,
which have been reported to be associated with gastroenteritis or respiratory symptoms
in young children. Among them, HPeV type 3 (HPeV3) has been known as a pathogen
causing sepsis-like syndrome, central nervous system infections, and sudden infant
death syndrome in young infants. Although respiratory-syncytial virus (RSV) and per-
tussis are known to cause apnea in young infants, little information is available regard-
ing a role of HPeV3 on apnea in young infants.
Methods. We experienced four infants with apneic episodes caused by HPeV3 in-

fection diagnosed by PCR and later confirmed by the direct sequencing of the VP1
region of the virus. The clinical courses of the cases were retrospectively reviewed.
The nucleotide sequences of VP1 region were analyzed phylogenetically.
Results. All four cases were preterm infants (median gestational age (GA) 30.5

weeks) and required oxygen supplementation for apnea and oxygen desaturation.
Case 1 and 2 were monozygotic twins, delivered at GA of 27 weeks and hospitalized
in NICU due to prematuity. On day 81 and 83, respectively, they presented with fever,
lethargy, tachycardia and apnea. HPeV3 was detected in their serum and stool samples.
Their mother had rhinorrhea and diarrhea a few days prior to their onset of disease
and her stool samples were positive for HPeV3. Case 3 and 4 were dizygotic twins, de-
livered at GA of 34 weeks. They presented with fever, poor sucking, rash on trunks, and
apnea on day 60 and 63, respectively, and required hosipitalization for sepsis work-up.
Case 3 required mechanical ventilation for 3 days due to acute respiratory failure. All
four cases survived without any sequelae.
The viral sequencing analysis of VP1 region demonstrated that each isolate was

identical by 95% with the original strain A308/99 found in Japan in 1999, suggesting
that these infections were caused by the same circulating strain.
Conclusion. This is the first case series of premature infants presented with apneic

episodes caused by HPeV3. Although RSV and pertussis are known to be the common
causes for apnea in young infants, HPeV3 infection should be included in the differ-
ential diagnosis of apneic infants, especially in those with prematurity.
Disclosures. All authors: No reported disclosures.

995. Comparing the Clinical Presentation of Viral Causes of Pediatric
Acute Gastroenteritis
Natasha Halasa, MD, MPH1; Daniel Payne, PhD, MSPH2; Nichole Holm3; Annabelle
De St Maurice3; Amy Woron4; Rendie Mchenry3; James Chappell MD, PhD3;
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Atlanta, GA; 3Vanderbilt University, Nashville, TN; 4Tennessee Department of Health,
Nashville, TN

Session: 118. Pediatric - Viral Studies
Friday, October 10, 2014: 12:30 PM

Background. Children with acute gastroenteritis (AGE) present with vomiting, di-
arrhea, or both. The objective of our study was to compare the clinical presentation of
viral causes of AGE when seeking medical care.
Methods. AGE surveillance for children ≥15 days and <18 years was performed at

Vanderbilt Children’s Hospital outpatient (OP) clinics and emergency department (ED).
Stool specimens were tested by RT-PCR at the TN Department of Health central labora-
tory for norovirus (NoV) genogroups 1 and 2, sapovirus (SaV), and astrovirus (AsV).
ELISA for rotavirus (RoV) VP6 antigen (Rotaclone@) was performed at Vanderbilt.
AGE presentation was characterized as fever, vomiting only, diarrhea only, or both.
Results. From December 1, 2012-November 30, 2013, 1217 AGE cases (763 [63%]

ED, 454 [37%] OP) were enrolled, and 965 stool specimens (590 [61%] ED, 374 [39%]
OP) were collected, with 52% males; 59% white, 36% black, and 38% Hispanic and a
median age of 43 months. 422 (44%) patients had at least one virus detected, with 55
(13%) with more than one virus detected. Frequencies of viruses were: NoV G1, 15
(2%); NoV G2, 142(15%); NoV G1 and G2, 5 (<1%); RoV, 155 (16%); SaV, 117
(12%); and AsV, 49 (5%). One patient was excluded from the analysis because diarrhea
status was unknown. Table 1 summarizes AGE presentation overall. Table 2 summa-
rizes presentation by each virus, without co-detection.

Table 1: AGE presentation

Vomiting Diarrhea Both Fever Total

All AGE 342 (28%) 230 (19%) 644 (53%) 782/1211 (65%) 1216
AGE with
stool

246 (26%) 191 (20%) 527 (55%) 625/960 (65%) 964

Table 2: AGE presentation by Virus, no co-detection

NoV RoV SaV AsV No Virus

Vomiting 38 (28%) 22 (18%)* 22 (26%) 7 (26%) 149 (28%)
Diarrhea 8 (6%)* 11 (9%)* 13 (16%) 7 (26%) 144 (27%)
Both 88 (66%)* 89 (73%)* 49 (58%) 13 (48%) 249 (46%)*
Fever 69 (51%)* 77 (64%) 51 (61%) 21 (78%) 377 (70%)*
TOTAL 134 122 84 27 542

*p<0.05, fisher exact comparing study cohort

Conclusion. Cases of RoV and NoV were more likely to have both vomiting and
diarrhea, but less frequently had symptoms of diarrhea alone. In contrast, isolated

vomiting was less common among subjects who tested positive for RoV. Children
with NoV were less likely to present with fever, while children with no detected
virus were more likely to present with fever.
Disclosures. All authors: No reported disclosures.

996. Predictors of Sensorineural Hearing Loss (SNHL) in Infants with
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Background. Congenital CMV (cCMV) is the leading non-genetic cause of sen-
sorineural hearing loss (SNHL) in the U.S. Approximately 40-60% of infants with
symptomatic cCMV infection develop long term sequelae such as hearing loss. Cur-
rently, there are no identified predictors of hearing loss. The objectiveis to determine
clinical predictors of SNHL in infants with symptomatic cCMV infection.
Methods. Findings from a longitudinal follow-up study of children with sympto-

matic cCMV at the University of Alabama (UAB) were analyzed. Infants were consid-
ered to have symptomatic cCMV infection if they were positive for CMV by saliva or
urine rapid culture and had findings suggestive of congenital infection at birth. Infants
with jaundice, petechiae, purpura, hepatosplenomegaly, elevated aspartate amino-
transferase, thrombocytopenia and lacked CNS involvement were considered to have
transient symptoms. Infants with microcephaly, seizures, abnormal neurological ex-
amination, and abnormal neuroimaging findings with/without any of the transient
symptoms were categorized as the group with CNS involvement. Incidence of SNHL
was compared between the groups with transient symptoms, CNS involvement and
only petechial rash.
Results. 176 infants with symptomatic cCMV infection were followed at UAB.

CNS involvement and transient findings were found in 56% and 31% of infants, re-
spectively while 13% of infants only had a petechial rash. Hearing outcome was avail-
able in 96% of study children. The overall incidence of hearing loss was found to be
highest in the group with CNS involvement followed by those with transient findings
and infants with only a petechial rash [59% (54/92) vs 39% (21/54) vs 22% (5/23)
respectively; p = 0.0004). SNHL at birth was significantly more frequent in infants
with CNS involvement compared to infants with transient findings or only petechial
rash [42% (39/92) vs 24% (13/54) vs 13% (3/23) respectively; p = 0.0019]. The inci-
dence of late onset hearing loss was not significantly different between these groups
(p = 0.08).
Conclusion. Among infants with symptomatic cCMV infection, those with evi-

dence of CNS involvement in the newborn period are at the greatest risk for SNHL
overall and congenital hearing loss. However, findings in the newborn period are
not predictive of late onset hearing loss.
Disclosures. All authors: No reported disclosures.

997. Saliva vs Urine PCR: The Ideal Sample for congenital CMV Screening
and Diagnosis
Swetha G. Pinninti, MD1; Shannon Ross, MD1; Zdenek Novak, MD1; April Palmer,
MD2; Amina Ahmed, MD3; Pablo J. Sanchez, MD, FIDSA4; Marian Michaels, MD5;
David Bernstein, MD6; Kristina N. Feja, MD, MPH7; Audra Stewart, DO, MPH8;
Karen Fowler, DrPH1; Suresh Boppana, MD, FIDSA1; CMV and Hearing Multicenter
Screening (CHIMES) Study1; 1Pediatrics University of Alabama at Birmingham,
Birmingham, AL; 2Pediatrics, University of Mississippi Medical Center, Jackson, MS;
3Carolinas Medical Center, Charlotte, NC; 4Pediatrics, Nationwide Children’s Hospital -
Ohio State University, Columbus, OH; 5Children’s Hospital of Pittsburgh, Pittsburgh, PA;
6Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 7Pediatrics, The
Children’s Hospital at Saint Peter’s University Hospital, New Brunswick, NJ; 8Pediatrics,
University of Texas Southwestern Medical School, Dallas, TX
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Background. Congenital CMV infection (cCMV) is a common congenital infec-
tion and a significant contributor to non-genetic sensorineural hearing loss (SNHL).
Real-time PCR of newborn saliva specimens has been shown to be highly sensitive and
specific compared to culture based methods for CMV screening. Although both saliva
and urine samples are known to be acceptable for identifying infants with cCMV, it is
thought that urine samples may contain more virus and thus, are optimal for cCMV
screening. The objective is to compare viral load (VL) levels between saliva and urine
samples from a large cohort of infants with cCMV infection identified through a new-
born screening program.
Methods. As part of the NIDCD CHIMES study, newborns at 7 U.S. medical cen-

ters were screened for CMV by saliva and dried blood spot PCR. Infants who screened
positive were enrolled in a follow-up study to confirm congenital infection by testing
saliva and urine samples using a previously described real-time PCR assay. CMV viral
load in saliva samples obtained at screening and enrollment was compared to urine
collected at enrollment in follow-up.
Results. Of the 100,332 newborns screened for CMV from 2007 to 2011, viral load

levels in both saliva and urine samples were available in 73% (336/462) of infants with
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confirmed cCMV. Of these, 36% (121/336) were enrolled within the first 3 weeks of
life. The median viral load level in saliva at screening and enrollment (2.x106 IU/ml
and 1.1x107 IU/ml, respectively) was significantly higher than in urine (8.3x105 IU/
ml; p < 0.0001). There was no significant difference between VL in saliva and urine
in infants with and without symptomatic disease and with and without congenital
SNHL. In the smaller cohort of infants enrolled within 3 weeks of birth, median saliva
VL at screening and enrollment (1.1x106 IU/ml vs 9.3x106 IU/ml, respectively) was
higher than urine VL (7.9x105IU/ml; p < 0.0001).
Conclusion. Infants with congenital CMV infection shed large amounts of virus in

both saliva and urine. However, saliva samples contained higher viral load than urine,
are easier to collect and do not require DNA extraction. Therefore, we propose that
saliva should be considered the ideal specimen and real-time PCR of saliva is appro-
priate for both newborn screening and diagnosis of cCMV.
Disclosures. D. Bernstein, Genocea: Research Contractor, Research support

998. Detection of Cytomegalovirus (CMV) in Cerebrospinal Fluid of
Infants with Congenital CMV Infection: Is It Worth Doing the Lumbar
Puncture?
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Susana Chavez-Bueno, MD4; Douglas Salamon, MB(ASCP)SV5; Lorenza Pugni6;
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Texas Southwestern, Dallas, TX; 3Center for Vaccines and Immunity, The Research
Institute at Nationwide Children’s Hospital, Columbus, OH; 4University of Oklahoma
Health Sciences Center, Oklahoma City, OK; 5Department of Laboratory Medicine,
Nationwide Children’s Hospital, Columbus, OH; 6Neonatal Intensive Care Unit,
Department of Clinical Sciences and Community Health, Università degli Studi di
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Background. Congenital CMV infection is a leading cause of sensorineural hear-
ing loss (SNHL) and neurodevelopmental impairment in childhood. Information on
CMV detection in cerebrospinal fluid (CSF) and its association with outcomes is lim-
ited. The objective of this study was to determine the significance of CMV detection in
CSF of infants with congenital CMV infection.
Methods. Retrospective review of cases of congenital CMV infection diagnosed at

Nationwide Children’s Hospital, Parkland Memorial Hospital/Children’s Medical
Center Dallas, and the University of Oklahoma Health Sciences Center from 1996-
2014. Diagnosis of congenital CMV was made by culture or PCR from urine or saliva
within the first 3 weeks of age. Detection of CMV in CSF was performed by culture or
PCR. Clinical, laboratory, radiographic, and audiologic data was reviewed. Infants in
whom CMV was detected in CSF were compared to those whose CSF was negative for
CMV.
Results. Twenty-two infants with congenital CMV infection who had a lumbar

puncture performed and CSF tested for CMV were enrolled. All 22 infants had clin-
ically apparent ("symptomatic") disease. 10 (45%) infants had CMV detected in
CSF (CSF+) and were compared to the 12 infants whose CSF was CMV-negative
(CSF-). The CSF+ infants did not differ from those whose CSF was CMV negative
(CMV-) in age at diagnosis (median/range; 1.5 [1-8] vs1 [1-17]; p > 0.05), platelet
count (p = 0.47), alanine aminotransferase (p = 0.11), direct bilirubin concentra-
tion (p = 0.08), or CSF analyses including white blood cell count (p = 0.98), protein
content( p = 0.39), or glucose concentration ( p = 0.31). Of the CSF+ infants, 6
(60%) had SNHL, while 10 (83%) CSF- infants had SNHL. Abnormalities on
CNS imaging studies, either ultrasound/CT/MRI, were comparable between
groups.
Conclusion. CMV was frequently detected in CSF of infants with clinically appar-

ent congenital CMV infection. However, its detection was not associated with in-
creased rate of SNHL or neuroimaging abnormalities. Larger studies that
incorporate neurodevelopmental assessments are needed to determine the potential
role of CSF evaluation in the management of infants with congenital CMV infection.
Disclosures. All authors: No reported disclosures.

999. The Role of Quantitative Blood PCR in the Management of Congenital
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Justine, Université de Montréal, Montréal, QC, Canada
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Background. The role of quantitative blood PCR (qPCR) in the management of
congenital CMV infection has not yet been determined. The objective of this study

was to determine the time to undetectable viral load (uVL) among infants treated
with oral valganciclovir (VGCV) for congenital CMV infection.
Methods. All cases of congenital CMV diagnosed and treated between 2003 and

2013 at Centre Hospitalier Universitaire Sainte-Justine were identified retrospectively
through the laboratory and clinical database. Cases were included for analysis if at least
two blood qPCRs were done at any time after diagnosis while on treatment. CMV viral
loads in QIAamp extracted DNA blood samples were estimated with an in-house qPCR
method using TaqMan1 MGB Hydrolysis probes/primers designed for UL83 gene
and performed on a ABI 7500 platform. Treatment start time was at the discretion
of the consultant physician, and treatment was stopped when qPCR became undetect-
able. Survival analysis was used to determine time to uVL and factors associated with a
more rapid decline.
Results. 27 cases of congenital CMV were identified during the study period.

Among them, only 9 of the treated infants had follow-up qPCRs; 2 received sequential
IV and oral therapy, 7 received oral VGCV alone. Mean dose of VGCV was 15.2 mg/
kg/dose (range 8.7-17.1 mg/kg/dose). Median initial qPCR was 79 460 copies/ml (IQR
12 1333- 203 525), and mean time to uVL was 199 days (range 30-450 days). After 6
months of treatment, only 44% (95% CI 20.0-79.6) had achieved uVL. This increased
to 70.4% at 9 months (95% CI 39.0-94.8) and 85% (95% CI 53.0-99.0) 12 months after
treatment was started. Infants were more likely to attain uVL if their initial viral load
was <100,000 copies/ml (HR 1.99, p = 0.51), initiated treatment at <7 days of life (HR
4.46, p = 0.18), and initiated sequential IV then oral vs oral therapy alone (HR 2.31,
p = 0.36), though none of these differences were statistically significant.
Conclusion. The use of serial qPCR may be a useful tool to monitor CMV disease

activity and to guide treatment decisions in congenital CMV infection. Our results sug-
gest that the recommended treatment duration of 6 weeks to 6 months may be too
short to achieve an uVL in infants. Larger longitudinal studies are needed to confirm
these findings, and to correlate viral load to clinical outcome.
Disclosures. All authors: No reported disclosures.
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of HIV and on the Health of Infants Born to HIV-infected Mothers
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Hill, Chapel Hill, NC
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Background. Cytomegalovirus (CMV) infection can be acquired in utero or post-
natally through horizontal transmission and breastfeeding. The effect of postnatal
CMV infection on postnatal HIV transmission is unknown.
Methods. The Breastfeeding, Antiretrovirals and Nutrition (BAN) study conduct-

ed in Lilongwe, Malawi, randomized 2369 mother-infant pairs to 3 antiretroviral
(ARV) prophylaxis arms: mother (triple regimen), infant (nevirapine), or neither,
for up to 28 weeks of breastfeeding, followed by weaning. We evaluated CMV infection
by performing PCR on stored plasma and peripheral blood mononuclear cells at 24
weeks of age in 492 infants with available specimens. Infants testing CMV-positive
at 24 weeks were also tested at birth to approximate the congenital CMV infection
rate, while those CMV negative at 24 weeks were tested again at 48 weeks. Study
arms were compared and a Cox proportional-hazards model was used to determine
if CMV infection was associated with infant morbidity, mortality, or postnatal HIV
acquisition.
Results. At 24 weeks of age, CMV infection was detected in 345/492 infants

(70.1%); the median plasma CMV viral load was 176.4 copies/ml. Of those CMV-pos-
itive at 24 weeks, 8 were also positive at birth, for an estimated congenital CMV infec-
tion rate of 2.3%. Of those CMV-negative at 24 weeks, 28.1% were CMV-positive at 48
weeks of age, for an estimated rate of CMV infection of 78.5% at 48 weeks. Among
infants HIV-infected perinatally, congenital CMV infection rate was 10%. Plasma
CMV viral load was significantly higher in HIV-infected, compared with uninfected,
infants (median 1,258.6 vs 174.2 copies/ml; p = 0.045). CMV infection at 24 weeks was
associated with subsequent acquisition of HIV infection through breastfeeding
(HR = 4.52; p = 0.15), infant mortality (HR = 4.05; p = 0.18), and with HIV infection
or death between 24-48 weeks of age (HR = 4.27; p = 0.05). There was no difference
in CMV infection rates by ARV study arm.
Conclusion. Most breastfed infants of HIV-infected mothers in this resource-lim-

ited setting are infected with CMV by 24 weeks of age. The estimated rate of congenital
CMV infection is higher than that reported for infants in other settings, and even high-
er for infants HIV-infected at birth. Early CMV infection may be a risk factor for HIV
infection through breastfeeding and for infant mortality.
Disclosures. All authors: No reported disclosures.
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Background. Vertical transmission of Hepatitis C Virus (HCV) from mother to
infant is the most common route of infection among children. Five percent of infants
born to mothers with chronic HCV are unable to clear the infection by 18 months and
live with chronic disease. HCV positive infants and young children are often asymp-
tomatic so screening in the early years of life is crucial for appropriate diagnosis. There
are guidelines that require testing of both hepatitis B virus positive pregnant mothers
and their infants, but no protocols exist for perinatal HCV. This study demonstrates
provider success in appropriately testing infants born to HCV positive mothers in a
major US city with a high burden of HCV.
Methods. HCV antibody and RNA tests reported to the Philadelphia Department

of Public Health (PDPH) between 2008 and 2013 were used to identify maternal and
infant testing. Additional tests were retrospectively collected from the three largest lab-
oratories serving the pediatric population. Datasets were matched with 2011-2013
birth certificates to identify infants born to HCV infected mothers and to ascertain
reporting of infant testing practices. HCV seropositivity among infants born to
HCV positive mothers was compared to the expected rate of 5%.
Results. PDPH received reports on 8,152 females who were HCV positive and

12-45 years of age in 2011-2013. Of these, 730 (9%) were found to have delivered
at least 1 child, accounting for 816 (1%) of the 74,718 infants born in Philadelphia
in the study period. Forty-six of these infants matched to the HCV data (6% overall;
17% from RNA positive mothers), 3 (7%) of whom were RNA-positive. Assuming a
rate of 5%, an additional 38 infants would be expected to develop chronic HCV
infection.
Conclusion. Repetitive and conclusive testing of pregnant women and infants in

their first 18 months is necessary to identify vertical transmission of HCV and initiate
infected infants into care. This data shows that an insufficient number of infants are
being tested for HCV after birth, likely resulting in a pool of chronically infected chil-
dren whose disease remains unmonitored. Testing practices should be expanded to in-
clude HCV screening for pregnant women and confirmatory HCV testing for their
infants.
Disclosures. All authors: No reported disclosures.

1002. Active Screening Strategies and Education for Hepatitis C Infected
Pregnant Women are Needed to Improve the Identification of Hepatitis C
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1Pediatric Infectious Diseases and Immunology, University of Florida College of
Medicine - Jacksonville, Jacksonville, FL; 2Obstetrics and Gynecology, University of
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Background. Hepatitis C virus (HCV) infection is a silent disease and major
public health concern that affects ∼3.2 million, making it the most common chronic
blood borne infection in the US. While most children acquire HCV perinatally, with-
out appropriate maternal screening, <5% of cases are identified. The American Acad-
emy of Pediatrics and Centers for Disease Control and Prevention (CDC)
recommend testing of all infants born to mothers with HCV, yet CDC and American
College of Obstetrics and Gynecology (ACOG) recommend testing only high risk
pregnant women. The objective of this study was to improve identification of HCV
exposed newborns.
Methods. The project was conducted in 2 phases. Intervention 1: An education-

al handout regarding testing of newborns exposed to HCV was developed and
given to HCV positive mothers after delivery along with an appointment for testing
the newborn. HCV testing and newborn follow-up data were analyzed pre-
intervention (January-December 2012) and post-intervention (January-December
2013). Intervention 2: To further improve identification of HCV exposed newborns,
collaborative measures between Obstetrics (OB) and Pediatric Infectious Disease
programs, were implemented. A HCV risk screening questionnaire based on
ACOG recommendations was administered to all pregnant women attending a uni-
versity OB clinic. Women identifying risk factors were tested for HCV antibody.
Results from pre-intervention (January-March 2013) and post-intervention
(January-March 2014) periods were compared.
Results. Prior to intervention 1, 3 (23%) of 13 newborns were tested and all were

negative. After intervention 1, 14 (50%) of 28 newborns were tested, 1 was HCV PCR
positive. Prior to intervention 2, only 8 (0.7%) of 1112 pregnant women were tested for
HCV and all were negative, compared to 116 (12%) of 977 women after intervention 2
(p < .0001, chi-square test). 7 (6%) were HCV antibody positive.
Conclusion. Our data suggest that educational handouts improve HCV testing of

exposed newborns. In addition, many HCV infected pregnant women and their ex-
posed newborns would not be identified unless active interventions for screening are
in place. Universal testing of pregnant women may be a better strategy to identify HCV
exposed newborns.
Disclosures. All authors: No reported disclosures.
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Michael Morris, MD4; David F. Mercer, MD4; Marius C Florescu, MD5; 1Infectious
Diseases, University of Nebraska Medical Center, Omaha, NE; 2University of
Nebraska Medical Center, Omaha, NE; 3Biostatistics Department, Nebraska
Medical Center, Omaha, NE; 4Transplant Surgery Division, University of Nebraska

Medical Center, Omaha, NE; 5Nephrology Department, University of Nebraska
Medical Center, Omaha, NE

Session: 118. Pediatric - Viral Studies
Friday, October 10, 2014: 12:30 PM

Background. The experience with cidofovir in pediatric SOT is limited. The study
aimed to assess the impact of cidofovir use on the renal function.
Methods. Summary statistics were presented for demographics and outcomes,

Wilcoxon signed-rank tests to compare changes in renal function and Wilcoxon
rank-sum tests to test association with potential confounding factors.
Results. We included 25 patients (mean age 4.2years; SD 4.6): liver-small bowel

(15), small bowel (4), liver (3) and kidney (3) transplant recipients. Viral infections:
adenovirus (20), BKv (2), HHV6 (1), and EBV (1). 24% of patients while on cidofovir
compared with 4% at baseline (p = 0.03) were on renal replacement therapy (RRT). For
patients not on RRT, there was no difference: 1) in the median creatinine clearance
between baseline and one month after ( p = 0.32) or end of cidofovir treatment
(p = 0.23); 2) in the creatinine from baseline to end of cidofovir therapy (p = 0.2);
there was marginal decrease in the median creatinine from baseline to one month
post-cidofovir treatment (p = 0.06). Less patients had proteinuria (72.2% vs 27.8%;
p = 0.02) and hematuria (22.2% vs 0%) at the end than at the beginning of cidofovir
treatment. No evidences of associations were found between changes in creatinine
clearance (by univariate analysis) with: exposure to vancomycin (p = 0.44), amikacin
(p = 0.13), dopamine (p = 0.66), epinephrine (p = 0.99), norepinephrine (p = 0.48),
intravenous contrast (p = 0.41) and surgery (p = 0.59).
Conclusion. Cidofovir was mainly used to treat adenovirus infections. In our

study, cidofovir did not have nephrotoxic effects during the treatment and 1 month
after treatment in pediatric transplant recipients, although they required RRT while
on cidofovir because of fluid overload.
Disclosures. All authors: No reported disclosures.

1004. Technical and Logistical Issues in Incorporating Statistical Process
Control into Healthcare-Associated Infection Surveillance Programs
Arthur W. Baker, MD1; Deverick J. Anderson, MD, MPH, FSHEA1; Daniel J. Sexton,
MD, FIDSA1; James Benneyan, PhD2; Salah Haridy2; Nicholas Andrianas Jr.2;
1Division of Infectious Diseases Duke University Medical Center, Durham, NC;
2Northeastern University Healthcare Systems Engineering Institute, Boston, MA

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Statistical process control (SPC) can be an effective complement to
healthcare-associated infection (HAI) surveillance. Since this use of SPC somewhat
differs from its manufacturing origins, some issues warrant exploration to maximize
SPC’s value in detecting outbreaks and reducing HAIs. Little empirical investigation
has been conducted to develop a framework for managing signals from such a system.
Methods. A team of HAI (DU) and SPC (NU) experts retrospectively applied con-

ventional SPC methods to 10 years of de-identified surgical site infection (SSI) data
from 40 community hospitals in the Duke Infection Control Outreach Network
(DICON), focusing on 8 known SSI outbreaks. We met bi-weekly to review results
and issues potentially important to implementing such an approach. Discussions
were organized around 3 categories: detection performance and optimization, alternate
methods, and logistics of managing resultant outbreak signals. Pilot investigations were
conducted using empirical data and Monte Carlo analysis.
Results. Shewhart and EWMA control charts detected all 8 outbreaks 0-12

months earlier than originally identified via standard surveillance. The table illustrates
the detection of one outbreak 0-3 months early. Issues affecting detection included
what baseline data, aggregation level (hospital, surgeon, procedure), and EWMA
smoothing factor to use. The value of dual, start-up, and sequential probability ratio
SPC methods was identified as worthwhile to investigate.

Empirical performance of Shewhart and EWMA charts illustrating one known outbreak, using
different design parameters and baselines (A: Hospital’s year 1 data, B: DICON average
benchmark).

Performance
Shewhart

EWMA
(λ= 0.2)

EWMA
(λ= 0.4)

A B A B A B

# of months from first
signal until known
outbreak

- 3 - 2 - 3

# of signals in 12 months
before known outbreak

0 3 0 3 0 3

# of total signals in non-
outbreak years (before
and after outbreak)

1 7 1 17 2 12

Conclusion. While SPC methods appear useful for HAI surveillance, several tech-
nical considerations need addressing to maximize their benefit, each with potential im-
pact on detection performance. Other SPC methods also may improve detection speed
and therefore warrant both theoretic and empirical investigation.
Disclosures. All authors: No reported disclosures.
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1005. Empirical Performance of Statistical Process Control Methods for
Regional Hospital-Acquired Infection Surveillance: A 10-Year Multi-State
Study
Arthur W. Baker, MD1; Nicholas Andrianas Jr.2; Salah Haridy2; Deverick J. Anderson
MD, MPH, FSHEA1; Daniel J. Sexton, MD, FIDSA1; James Benneyan, PhD2; 1Division
of Infectious Diseases, Duke University Medical Center, Durham, NC; 2Northeastern
University Healthcare Systems Engineering Institute, Boston, MA

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Use of statistical process control (SPC) in healthcare is increasing
but remains less common than in other industries. Healthcare-associated infections
(HAIs) are important applications that can benefit from SPC methods, including
use within existing surveillance programs to trigger investigation and intervention.
The empirical value of SPC, however, typically is anecdotal and remains unclear to
many practitioners.
Methods. We retrospectively applied Shewhart and EWMA SPC charts to 10 years

(2003 to 2013) of de-identified surgical site infection (SSI) data, including 8 known
SSI outbreaks, from the Duke Infection Control Outreach Network of 40 community
hospitals. For both methods, we computed the number of outbreaks detected, months
of earlier detection vs traditional surveillance, and total signals produced (TS) over the
entire study period as a workload measure. To distinguish between minor unsustained
vs major sustained HAI rate increases, we additionally calculated the number of
months with signals during the year prior (PS) to each outbreak, monthly consecutive
signals (CS) before each outbreak, and signals during each outbreak period (DS).
Results. All known outbreaks were detected by all charts 0 to 12 months earlier

than known start dates, on average by 5.8 (Shewhart) and 6.8 (EWMA) months
(table). 62.5% of these earlier detections included more than one signal. The total
number of signals over the study period (outbreaks, uncertain, or false alarms) aver-
aged 5.5 (Shewhart) and 16.5 (EWMA) per outbreak hospital.

Performance of Shewhart and EWMA control charts to detect known outbreaks (TS: total, PS:
previous year, CS: consecutive, DS: during).

Method

Number of signals

Early detection
(months prior to

traditional detection)

Total
(TS)

Previous
year (PS)

Consecutive
(CS)

During
(DS)

First
signal

First
consecutive

signal

Shewhart 5.5 1.6 1.1 0.9 5.8 0.6
EWMA 16.5 3.1 1.9 3.3 6.8 1.5

Conclusion. SPC methods appear useful and practical for augmenting current
HAI surveillance programs with empirical ability to detect outbreaks earlier.
EWMA charts exhibited fastest detection, agreeing with theoretic comparisons in
the literature. Alarm rates appear manageable in terms of investigation burden on
health systems.
Disclosures. D. J. Sexton, UpToDate: Editor, Royalties; National Football League:

Consultant, Consulting fee and Educational grant; Cubist: Grant Investigator, Grant
recipient; Johnson and Johnson: Consultant, Consulting fee

1006. Rates of Complex Surgical Site Infection in a Community Hospital
Network Are Declining
Arthur W. Baker, MD; Michael J. Durkin, MD; Kristen V. Dicks, MD;
Rebekah W. Moehring, MD, MPH; Luke F. Chen, MBBS, MPH, CIC, FRACP;
Sarah S. Lewis, MD; Daniel J. Sexton, MD, FIDSA; Deverick J. Anderson, MD,
MPH, FSHEA; Division of Infectious Diseases, Duke University Medical Center,
Durham, NC

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Surgical site infection (SSI) is a common healthcare-associated infec-
tion that causes significant morbidity and mortality. Only limited published data are
available regarding the epidemiology of SSI in community hospitals during the past 5
years.
Methods. We prospectively collected data from complex SSIs (deep-incisional and

organ/space infections) in our network of community hospitals from 2008 through
2013. We determined the overall prevalence rate (PR) of SSI in 2013 and then stratified
both by procedure and organism. Among the 29 hospitals participating in our network
over the entire study period, we compared the rates of SSI caused by specific organisms,
including S. aureus, each year from 2008 through 2012. We did not compare SSI rates
from 2013 to prior years because of surveillance definition changes.
Results. In 2013, 753 complex SSIs occurred following 124,358 procedures (PR,

0.61 SSI/100 procedures) performed at 40 hospitals. Rate of SSI was highest after pe-
ripheral vascular bypass (PR, 3.1/100 procedures); abdominal surgery of the bile duct,
liver, pancreas, spleen, or small bowel (PR, 2.7/100 procedures); and colon surgery (PR,
2.7/100 procedures). S. aureus was the most common pathogen, isolated from 221 SSIs
(PR, 0.18/100 procedures) in 2013; methicillin-sensitive S. aureus (MSSA) (n = 114;
PR, 0.09/100 procedures) was slightly more common than methicillin-resistant S. au-
reus (MRSA) (n = 107; PR, 0.09/100 procedures) (Figure 1).

Overall SSI rates from the 29-hospital cohort decreased from 2008 (PR, 0.76/100
procedures) to 2012 (PR, 0.69/100 procedures; prevalence rate ratio [PRR], 0.90;
95% confidence interval [CI], 0.82-1.00). The rate of SSI due to S. aureus
(PR, 0.27 vs 0.21/100 procedures; PRR, 0.79; 95% CI, 0.67-0.95) also decreased
over this four-year time period. Rates of SSI from other pathogens were relatively
unchanged.

Conclusion. S. aureus remained the most common cause of SSI in our cohort
of community hospitals. The rate of S. aureus SSI declined due to decreases
in both MRSA and MSSA, which paralleled the decline in the overall pre-
valence of complex SSI. These data suggest that surgery is becoming safer in
community hospitals in our network largely due to decreased rates of SSI due
to S. aureus.
Disclosures. D. J. Sexton, UpToDate: Editor, Royalties; National Football League:

Consultant, Consulting fee and Educational grant; Cubist: Grant Investigator, Grant
recipient; Johnson and Johnson: Consultant, Consulting fee

1007. Forced Air Warming (FAW) products and Surgical Site Infections
(SSIs)
Carlene Muto, MD, MS, FSHEA1; Ashley Querry, BS2; Alison Galdys, MD1;
Sheila Mccool, BSN, MPH, CIC3; 1Infection Prevention and Hospital Epidemiology,
University of Pittsburgh Medical Center, Presbyterian University Hospital, Pittsburgh,
PA; 2Infection Prevention and Control, University of Pittsburgh Medical Center,
Pittsburgh, PA; 3Infection Prevention and Hospital Epidemiology, University of
Pittsburgh Medical Center, Pittsburgh, PA

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. In August 2013 concerns were raised about a recently published
study (Clinical Quality & Infection Control) that suggested a correlation betweenFAW
and SSI caused by aerosolized particulates in air currents. Several other studies had
similar findings but none were done in clinical areas. (Camus Y, et al. Anesthesia &
Analgesia. 1993; 77(5): pp. 995-9) The objective was to determine if FAW is associated
with increase in particulates or bacterial/fungal contamination.

Methods. Testing was performed during 2 operative cases in 2 separate operating
rooms.
Case 1 - orthopedic spine case
Case 2 - neurosurgical spine case
Continuous air monitoring was done during 3 time periods: Pre patient, patient

without FAW, patient with FAW (graphs A/B) and 3 sets of bacterial and fungal cul-
tures were collected and reported as colony forming units (CFUs).

S294 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



Results. Continuous air monitoring – Particulate Counts

Bacterial/Fungal Cultures

Conclusion. There was no difference in Bacterial and fungal CFUs
regardless of whether the FAW was in use. There were no significant
pathogens identified. It is unlikely that FAW would have an association SSIs. There
was no difference in particulate counts regardless of whether the FAW was in use.
Disclosures. All authors: No reported disclosures.

1008. An Outbreak of Surgical Site Infection Linked to Assisted Gloving
Technique
Pasri Maharom, MD, MPH; Anugsumalin Sricharoon, BNS; Duangkamol Chatngern,
BNS, MS; Kaimuk Thongyen, BNS; Somdej Phra Pinklao Hospital, Naval Medical
Department, Bangkok, Thailand

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. The study examined the epidemiology of a sudden increase in num-
ber of surgical site infection (SSI) following cesarean section.
Methods. There was a retrospective, case-control study to determine risk factors in

patients who developed SSI after cesarean section during June 7 and July 7, 2013, com-
pared with patients’ epidemiology, pre-, intra-, and post-operative methods and care.
We also investigated surgical materials and methods. After the analysis was done, we
visited the operating areas and interviewed their staff.
Results. Five patients having deep incisional SSIs were identified from a total of 31

cases who had the operations during the outbreak period (16 cases per 100 operations).
No difference in age (30.2 vs 29 years, OR 0.97, p = 0.68), body mass index (28.0 vs
28.0 kg/m2, OR 0.99, p = 0.99), estimated blood loss (380 vs 418 ml, OR 1.0,
p = 0.73), and other potential risk factors (e.g., ASA score, emergency procedure, du-
ration of surgery) between cases and controls. Higher attack rate were found among
patients of surgeon B (75% vs 7%, OR 39, p < 0.01) and lower rate in scrub nurse A
(0% vs 10%, p < 0.01). In multivariate analysis, a significant risk factor for SSIs was
only in operations done by surgeon B. We interviewed and found that changing in ster-
ile gloving techniques from open- to assisted-technique was the key of the outbreak.
Conclusion. Sterile gloving technique is one of the fundamental of infection pre-

vention strategies to prevent SSIs. Although all kinds of technique are efficient, it is
more important for surgeon to practice the new techniques they are not familiar with.
Disclosures. All authors: No reported disclosures.

1009. Invasiveness Index as a Risk Factor for Deep Surgical Site Infection
after Fusion, Refusion and Laminectomy
Brian L. Hollenbeck, MD1; Kevin J. Mcguire, MD, MS2; Andrew P. White, MD2;
David S. Yassa, MD1; Sharon B. Wright, MD, MPH1,3; 1Department of Medicine,
Division of Infectious Diseases, Beth Israel Deaconess Medical Center, Boston, MA;
2Department of Orthopaedic Surgery, Beth Israel Deaconess Medical Center, Boston,
MA; 3Division of Infection Control/Hospital Epidemiology, Silverman Institute for
Health Care Quality and Safety, Beth Israel Deaconess Medical Center, Boston, MA

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Invasiveness index (II), which is determined by surgical approach,
procedure, and number of spine levels treated, has been independently associated
with surgical site infection (SSI) risk in patients undergoing elective spine surgery.
The use of this measure has not been evaluated in previous risk assessment models
for SSI using National Health Safety Network (NHSN) definitions including all fusion
(FUSN), refusion (RFUSN) and laminectomy (LAM) procedures. We performed a ret-
rospective cohort study to determine potential SSI risk factors in patients undergoing
NHSN spine surgery procedures.
Methods. Patients undergoing FUSN, RFUSN, LAM procedures at our institution

from 2007-13 were identified by Infection Control using NHSN definitions as part of
routine surveillance. Variables were abstracted from electronic hospital databases (Ad-
mission- Discharge-Transfer, Microbiology, Pharmacy, Infection Control) and validat-
ed with manual chart review. To assess potential risk factors for deep or organ/space
(O/S) SSI, univariate analyses were performed using Chi-square for binary variables
and logistic regression for continuous or categorical variables.

Results. Among 6600 patients, 46 deep infections (0.69/100 procedures) and 16 O/
S infections (0.24/100 procedures) were identified. Of the 4353 patients with complete
data for calculation of II, there were 2624 (60%) FUSN, 1490 (34%) LAM, and 239 (6%)
RFUSN. On univariate analyses, higher II, age > 65, ASA score≥ 4, prior spine surgery,
duration of surgery and trauma were significantly associated with SSI (table).
Conclusion. II may be associated with SSI in patients undergoing FUSN, RFUSN,

and LAM for elective and non-elective indications. Further study is needed to deter-
mine if II will enhance prediction of SSI risk when classified using NHSN definitions.
Disclosures. All authors: No reported disclosures.

1010. Cumulative incidence of surgical site infection in patients with
prosthetic joint operations in Japan: a 12-month cohort study in a teaching
hospital
Tomoko Sakihama, RN, CNSICN, MSN1; Mikiro Kato, MD2; Ryoko Harada, RN,
CNA3; Yasuharu Tokuda, MD MPH4; 1Department of Nursing International
University of Health and Welfare Graduate School, Tokyo, Japan; 2Division of
Medicine Mito Kyodo General Hospital University of Tsukuba, Ibaraki, Japan;
3Department of Nursing, Mito Kyodo General Hospital University of Tsukuba,
Ibaraki, Japan; 4Japan Community Healthcare Organization, Tokyo, Japan
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Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Little is known about incidence for surgical site infection (SSI) after
prosthetic joint operations in Japan. We aimed to determine cumulative incidence of
SSI after operations of hip replacement (HPRO) or knee replacement (KPRO) during
12-month postoperative periods in a Japanese hospital.
Methods. We performed a 12-month retrospective cohort study on all consecutive

patients who underwent HPRO or KPRO during 20 months from May 2010 in a 401-
bed community-based university-affiliated teaching hospital. Our study design was
based on the methodology of the National Healthcare Safety Network (NHSN) and
SSI definition was based on the US-CDC criteria. A certified nurse specialist in infec-
tion control nursing collected follow-up data and identified SSI in patients with HPRO
or KPRO by using electronic medical records. Definition of SSI required double-check
and confirmation by a hospitalist physician investigator. Cumulative incidence of SSI
was determined and compared to the benchmark data of US or European surveillanc-
es. Risk factors for SSI were analyzed using logistic regression model.
Results. During the 20-month period, 223 patients underwent prosthetic joint op-

erations. In 12-month follow-up, 26 patients developed SSI with cumulative incidence
of 11.7% (95% CI, 7.8-16.6%). In these 26 patients, 19 patients (73%) had superficial
incisional SSI. Among 147 patients with HPRO, 6 patients developed SSI with cumu-
lative incidence of 4.1% (95% CI, 1.5-8.7%) and, in these 6 patients, 5 patients (83%)
had superficial incisional SSI. Among 76 patients with KPRO, 20 patients developed
SSI with cumulative incidence of 26.3% (95% CI, 16.9-37.7%) and, in these 20 patients,
14 patients (70%) had superficial incisional SSI. Based on logistic regression analysis,
significant risk factors for SSI included total joint replacement (OR = 33; 95% CI, 14-
125) and ASA score ≧3 (OR = 8.26; 95% CI, 1.99-34.3). The cumulative incidence of
SSI was significantly greater than those of US (NHSN) or European (ECDC) bench-
mark surveillance data (P < 0.01).
Conclusion. In a Japanese teaching hospital, SSI cumulative incidence was high,

although majority of them were considered to be superficial incisional SSI.Implemen-
tation for its preventive strategy is needed in Japan.
Disclosures. All authors: No reported disclosures.

1011. Quick But Not Dirty: Short Operative Time and Surgical Site
Infection Rates In Knee and Hip Arthroplasty Procedures
Kristen V. Dicks, MD1; Michael J. Durkin, MD1; Arthur W. Baker, MD2; Luke F. Chen,
MBBS, MPH, CIC, FRACP1; Deverick J. Anderson, MD, MPH, FSHEA1; Daniel
J. Sexton, MD, FIDSA1; Rebekah W. Moehring, MD, MPH1; Sarah S. Lewis, MD1;
1Division of Infectious Diseases, Duke University Medical Center, Durham, NC;
2Duke University Medical Center, Durham, NC

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Prolonged operative time is a well-established risk factor for surgical
site infection (SSI); however, the risk of SSI in procedures with shorter than average op-
erative times has not been well studied. The aim of this study was to examine the relation-
ship between short operative times and SSI rates following hip and knee arthroplasties.

Methods. We analyzed prospectively collected SSI surveillance data from 36 com-
munity acute care hospitals and 1 ambulatory surgery center participating in the Duke
Infection Control Outreach Network. Patients who developed SSI by National Health-
care Safety Network criteria within 365 days of knee or hip arthroplasties performed
from January 1, 2008-December 31, 2012 were included in the analysis. Arthroplasties
with a duration of <30 minutes or >300 minutes were excluded (522, 0.65%). We
ranked procedures by operative time and created five equally distributed operative
time groups. We then calculated the SSI rate (SSI/100 procedures) for each group.
We followed the same approach to evaluate the relationship between surgeon-specific
median operative times and rate of SSI.

Results. 79,572 hip and knee arthroplasties performed by 201 surgeons were in-
cluded in the analysis. The median operative time for hips and knees was 80 minutes
(IQR 62,106) and 83 minutes (IQR 64,106), respectively. The SSI rate was the lowest for
arthroplasties in the shortest operative time group (0.78 SSI/100 procedures) compared
to the middle group (RR 0.81, 95% CI 0.64-1.03, p-value 0.08); in contrast, SSI rate was
highest for arthroplasties in the longest operative time group (1.98 SSI/100 procedures)
compared to the middle group (RR 2.04, 95% CI 1.68-2.48, p-value <0.001)(Figure 1).
SSI rates were similar across surgeons grouped by median operative time (Figure 2).

Conclusion. SSI risk increased with increasing operative time, but was not in-
creased among surgeons whose median operative time was shorter or longer than
their peers. The observed increased SSI risk in prolonged cases is more likely due to
case-specific factors than surgeon-specific factors.
Disclosures. D. J. Sexton, UpToDate: Editor, Royalties; National Football League:

Consultant, Consulting fee and Educational grant; Cubist: Grant Investigator, Grant
recipient; Johnson and Johnson: Consultant, Consulting fee

1012. The Effect of Modification of Operative Procedure Category in the
Surgical Site Infections Surveillance in Japan: Toward the Better
Stratification
Keita Morikane, MD, PhD1; Akihiro Sawa, PharmD2; Junzo Shimizu, MD, PhD3;
Hisami Tanimura, RN, CNIC4; Yasushi Harihara, MD, PhD5; 1Infection Control,
Yamagata University Hospital, Yamagata, Japan; 2Hiroshima International University,
Kure, Japan; 3Osaka Rosai Hospital, Sakai, Japan; 4NTT Kanto Hospital, Tokyo, Japan;
5Surgery, NTT Kanto Hospital, Tokyo, Japan

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Surgical site infection (SSI) surveillance is one of the key activities for
the prevention of SSI. Incidence of SSI is useful as a benchmark and quality indicator of
healthcare facilities, provided that the indicator is risk stratified and standardized. Both
of the classical National Nosocomial Infections Surveillance (NNIS) Risk Index and
the new procedure-specific modeling method use operative procedure category as
the primary and definite risk factor. However, some of the procedure category, such
as gastric surgery and hepatobiliary surgery, include many different types of opera-
tions. In 2012, the Japanese Healthcare-Associated Infections Surveillance (JHAIS),
Japanese nationwide SSI surveillance system, changed its operative procedure category
by dividing gastric and hepatobiliary surgeries into three groups, respectively. The aim
of this study is to evaluate the appropriateness of the division using our own surveil-
lance data.
Methods. Surveillance data on gastric surgery (GAST) and hepatobiliary surgery

(BILI) submitted to the JHAIS system in 2012 were analyzed. GAST was divided into
three groups: distal gastrectomy (GAST-D), total gastrectomy (GAST-T) and others
(GAST-O). BILI was divided into three groups: pancreatoduodenectomy (BILI-PD),
hepatic resection without reconstruction of biliary tract (BILI-L) and others (BILI-
O). Difference in the incidence and site of SSI was analyzed. Statistical analyses were
performed using chi-square test.
Results. The incidence of SSI of GAST-T was 13.4% (146/1,087), and significantly

higher than that of GAST-D (7.2%, 143/1,982) and GAST-O (9.1%, 71/782). The in-
cidence of SSI of BILI-PD was 31.6% (173/548), and significantly higher than that of
BILI-L (11.2%, 127/1,132) and BILI-O (13.5%, 101/749). The proportion of organ/
space SSI in GAST-T (69.1%, 101/146) was significantly greater than that in GAST-
D (48.9%, 70/143) and GAST-O (46.4%, 33/71). The proportion of organ/space SSI
in BILI-PD (72.2%, 125/173) was significantly greater than that in BILI-L (38.6%,
49/127).
Conclusion. Total gastrectomy and pancreatoduodenectomy had greater risk of

SSI and greater proportion of organ/space SSI. Our division of the two operative
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procedures into three groups was appropriate for better comparison of SSI incidence
between hospitals.
Disclosures. All authors: No reported disclosures.

1013. Delay in diagnosis of invasive surgical site infections following knee
arthroplasties compared to hip arthroplasties
Sarah S. Lewis, MD; Kristen V. Dicks, MD; Luke F. Chen, MBBS, MPH, CIC, FRACP;
Deverick J. Anderson, MD, MPH, FSHEA; Daniel J. Sexton, MD, FIDSA; Rebekah
W. Moehring, MD, MPH; Division of Infectious Diseases, Duke University Medical
Center, Durham, NC

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. The timing of diagnosis of invasive surgical site infections (SSI)
following joint replacement surgery is an important criterion used to determine
subsequent medical and surgical management. We aimed to characterize the rela-
tionship between site of arthroplasty (knee vs hip) and timing of diagnosis of invasive
SSI.
Methods. We conducted a retrospective cohort study of surgical surveillance data

from 36 acute care community hospitals and 1 ambulatory surgery center participating
in the Duke Infection Control Outreach Network. Invasive (i.e., deep incisional or
organ/space as defined by National Healthcare Safety Network) SSIs occurring within
365 days of knee or hip arthroplasties performed from January 1, 2007-December 31,
2011 were included in the analysis. A Cox regression model was fit to estimate the as-
sociation between procedure type and time to diagnosis of SSI, adjusted for age, path-
ogen virulence, American Society of Anesthesiologists’ (ASA) score, and hospital
surgical volume.
Results. 661 invasive SSIs were included in the analysis; 401 (61%) occurred follow-

ing knee arthroplasties. The median time to diagnosis of SSI following knee arthroplasty
was 42 days (IQR 21-114) vs 25 days (IQR 17-48) following hip arthroplasty; unadjusted
HR 1.60, 95% CI 1.37-1.87, p < 0.001. The time to diagnosis of invasive SSI
was significantly longer for knee compared to hip arthroplasties after adjusting for
age, pathogen virulence, and hospital surgical volume; HR 1.51, 95% CI 1.28-1.78,
p < 0.001 (figure).

Predicted time to SSI diagnosis, adjusted for age, pathogen virulence, and surgical volume

Conclusion. In our large cohort of community hospitals, the diagnosis of invasive
SSI was delayed following knee arthroplasties compared to hip arthroplasties. This re-
lationship was not fully explained by confounding due to patient age or pathogen vir-
ulence. We hypothesize that differences in symptom manifestation between the two
surgical sites and disparities in access to care may contribute to the observed differen-
tial timing of diagnosis of SSIs following knee vs hip arthroplasties. Our findings have
important implications for the management of these infections, as prosthesis removal
is often required to cure infections diagnosed more than 90 days post-operatively.
Disclosures. D. J. Sexton, UpToDate: Editor, Royalties; National Football League:

Consultant, Consulting fee and Educational grant; Cubist: Grant Investigator, Grant
recipient; Johnson and Johnson: Consultant, Consulting fee

1014. Risk Factors and Causative Organisms for Surgical Site Infection
Following Head and Neck Cancer Surgery
So Yeon Park, MD1; Joong Sik Eom, MD2; Jin Seo Lee, MD3; Eun-Jeong Joo, MD4;
Jungok Kim, MD5; 1Infectious Diseases, Kangdong Sacred Heart Hospital, Hallym
University College of Medicine, Seoul, South Korea; 2Infectious Diseases, Kangdong
Sacred Heart Hospital, Seoul, South Korea; 3Department of Internal Medicine,
Division of Infectious Disease, Kangdong Sacred Heart Hospital, Hallym University
College of Medicine, Seoul, South Korea; 4Division of Infectious Diseases, Kangbuk
Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, South Korea;
5Division of Infectious Diseases, Sejong General Hospital, Seoul, South Korea

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Head and neck cancer (HNC) is the sixth most common type of
cancer. Worldwide, an estimated 650,000 new cases of HNC are diagnosed each
year. More recently, the incidence of oropharyngeal cancer in younger population
has been increasing. Wide resection and reconstruction as standard therapies
for HNC have improved cure rates. Despite higher cure rates, postoperative surgical
site infection (SSI) has been reported in 10-45% of patients who undergo surgery
for HNC. SSI is the leading cause of nosocomial infection and increased medical
expenses. To date, however, the main factors contributing to SSI and causative
pathogens are unclear. The aim of this study was to clarify the risk factors and caus-
ative agents for SSI after HNC surgery and to identify effective strategies for pre-
venting SSI.
Methods. A retrospective cohort study was performed on adult patients diagnosed

with HNC who underwent major oncological surgery for HNC from January 2006 to
June 2010 at Kangdong Sacred Heart Hospital (Seoul, South Korea). Patients under-
going thyroid and salivary gland operations without lymph node dissection were
excluded.
Results. We assessed the risk factors and causative pathogens associated with SSI

in 370 patients who underwent surgery for HNC. A total of 73 patients (19.7%) had
SSIs, and 120 pathogens were identified at infection sites. Significant risk factors for SSI
identified with multivariate analysis were male sex (OR = 4.10, 95% CI= 1.338-12.532),
cardiovascular disease (OR = 2.311, 95% CI = 1.130-4.726), Cerebrovascular disease
(OR = 4.762, 95% CI = 1.342-16.896), and operation time > 6hours (OR = 5.089, 95%
CI = 1.577-21.397). The most common pathogen was staphylococcus aureus (45/120,
37.5%). Methicillin-resistant S.aureus was found in 84.4% of all S.aureus. Klebsiella
pneumoniae (17/120, 14.2%), Pseudomonas aeruginosa (12/120, 10.0%), Enterococcus
faecalis (7/120, .8%), and Acinetobacter baumannii(5/120, 4.2%) were frequently
cultured.
Conclusion. High-risk patients of SSIs after major HNC surgery are predicted.

Preventive measures or closed monitoring in these patients may be required to reduce
the likelihood of postoperative SSIs. Even though additional research is necessary, we
would consider the change in regimen of propylactic antibiotics according to causative
organisms.
Disclosures. All authors: No reported disclosures.

1015. Facilitators and Barriers to SSI Bundle Implementation in Select
Surgical Procedures
Heather Reisinger, PhD1; Kimberly Dukes, PhD2; Marin Schweizer, PhD3;
Barbara Braun, PhD4; Joanne Hafner, RN, MS5; Julia Moody, MS6; Melissa Ward, MS7;
Cheryl Richards, BS, RHIA5; Jason Hickcock, MBA, RN8; Edward Septimus, MD,
FIDSA, FSHEA6; Loreen A. Herwaldt, MD, FIDSA, FSHEA3; Jonathan Perlin, MD,
PhD, MSHA, FACP, FACMI6; 1Center for Comprehensive Access and Delivery
Research and Evaluation, Iowa City VA Health Care System, Iowa City, IA; 2Carver
College of Medicine, University of Iowa, Iowa City, IA; 3Internal Medicine, University
of Iowa Carver College of Medicine, Iowa City, IA; 4Health Services Research, The
Joint Commission, Oakbrook Terrace, IL; 5The Joint Commission, Oakbrook Terrace,
IL; 6Clinical Services Group, HCA Inc., Nashville, TN; 7Department of Internal
Medicine, University of Iowa Carver College of Medicine, Iowa City, IA; 8Hospital
Corporation of America, Nashville, TN
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Friday, October 10, 2014: 12:30 PM

Background. The Study to Optimally Prevent SSIs in Select Cardiac and Orthope-
dic Procedures (STOP SSIs) tested an evidence-based bundle to reduce the incidence of
surgical site infections caused by S. aureusin patients having cardiac operations or hip
or knee arthroplasty. Twenty hospitals in a national health system implemented the
bundle.
Methods. Investigators collected qualitative data about implementation from

monthly coaching calls and an end-of-study video conference call with study champi-
ons from participating hospitals. Data were imported into MAXQDA and coded for
thematic content regarding facilitators and barriers to bundle implementation.
Results. Numerous factors influenced bundle implementation at and across 3

nested levels: the healthcare network, the hospital, and the individual. Vital facili-
tators at the network level included a corporate physician champion, infrastructure
and resources, and the ability to share practical solutions. These facilitators did not
always help participants overcome barriers at the hospital level (e.g., culture, slow
committee approval, implementation for urgent and emergent procedures, hardwir-
ing practice across days and shifts), individual level (e.g., resistance or autonomy), or
across levels (e.g., competing priorities, decentralized offices, complex communica-
tion channels between patients and providers and between levels of care and screen-
ing locations). Also, new staff could change existing relationships and processes, or
staff who successfully managed bundle implementation might be unable to main-
tain adherence as other network- or hospital-level demands increased. Facilitators
at one level also could create barriers at other levels (e.g., audits of bundle adherence
facilitated overall implementation but increased work for study champions). Facil-
itators and barriers differed between hospitals and hospitals differed in their capac-
ity to overcome barriers.
Conclusion. This qualitative study found that hospitals varied in their ability to

implement the bundle and to overcome obstacles. Hospitals also shared some barriers
and facilitators to implementation. This data identifies common facilitators and barri-
ers during implementation and supports hardwiring to sustain evidence-based surgical
care practices.
Disclosures. All authors: No reported disclosures.
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1016. Surgical Site Infection Risk Stratification for Kidney Surgery: Use of
Endoscopy as an Effect Modifier
Takuya Yamagishi, MD, PhD1; Satowa Suzuki, MD, PhD2; Mayumi Aminaka, RN,
PhD3; Atsuko Tsutsui, MD, PhD2; Keita Morikane, MD, PhD4; Keigo Shibayama, MD,
PhD5; 1Infectious Disease Surveillance Center, National Institute of Infectious
Diseases, Shinjuku, Tokyo, Japan; 2National Institute of Infectious Diseases, Tokyo,
Japan; 3National Institute of Infectious Diseases, Shinjuku, Tokyo, Japan; 4Infection
Control, Yamagata University Hospital, Yamagata, Japan; 5Department of Bacteriology
II, National Institute of Infectious Diseases, Musashi-Murayama, Tokyo, Japan

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Risk factors of surgical site infection (SSI) for kidney surgery have
not been determined yet because the number of procedures is not enough. To estimate
the risk and find the risk factors of SSI for kidney surgery, the Japan Nosocomial In-
fections Surveillance (JANIS) SSI division, which is a voluntary based, national-level
surveillance in Japan, was analyzed.
Methods. Logistic regression analysis using data on kidney surgery in the JANIS

SSI division database from January 1, 2008 to December 31, 2010, was conducted sep-
arately for procedures with and without the use of endoscopy.
Results. A total of 1819 procedures of kidney surgery were analyzed. Twelve

cases of SSI occurred in 837 endoscopic surgeries (1.4%), and 17 cases of SSI oc-
curred in 982 open surgeries (1.7%). Associations between SSI incidence and age,
wound class, and American Society of Anesthesiology (ASA) score differed accord-
ing to whether endoscopy was used. For endoscopic surgery, age (adjusted odds ratio
(AOR), 1.07 [95 percent confidence interval (95% CI), 1.00–1.14]; P = 0.04) and du-
ration of surgery (AOR, 1.01 [95% CI, 1.00–1.01]; P = 0.02) were associated with SSI.
For open surgery, wound class other than clean (AOR, 4.82 [95% CI, 1.07–21.59];
P = 0.01) and ASA score ≥3 (AOR, 4.28 [95% CI, 1.51–12.15]; P = 0.01) were asso-
ciated with SSI.

Logistic regression analysis of factors associated with surgical site infection with kidney sur-
gery, JANIS, 2008–2010

Risk factor

Endoscopic surgery
(n = 837) Open surgery (n= 982)

AOR 95%CI P value AOR 95%CI P value

Age 1.07 1.00–1.14 0.04 0.99 0.96–1.02 0.47
Sex
Male ref. ref.
Female 0.69 0.18–2.66 0.59 1.00 0.35–2.83 1.00

Wound class
C ref. ref.
CC, CO, or D 0.68 0.20–2.30 0.54 4.82 1.07–21.59 0.04

ASA score
1, 2 ref. ref.
3, 4, 5 2.06 0.53–8.05 0.30 4.28 1.51–12.15 0.01

Duration of
surgery

1.01 1.00–1.01 0.02 1.00 1.00–1.01 0.06

Combined
surgery
No ref. ref.
Yes 1.38 0.26–7.28 0.71 2.12 0.53–8.53 0.29

NOTE. AOR, Adjusted odds ratio; ASA, American Society of Anesthesiology;
JANIS, Japan Nosocomial Infections Surveillance; 95%CI: 95 percent
confidence interval; C: clean, CC: clean-contaminated, CO: contaminated, D: dirty.

Conclusion. Since the risk factors for SSI differed between endoscopic and open
kidney surgery, they should be analyzed separately when predicting the risk of SSI.
Disclosures. All authors: No reported disclosures.

1017. Risk Factors for Post-Operative Infections after Cesarean Section
Oluwatosin Jaiyeoba, MD1; Laura Moulton2; Mark Lachiewicz, MD1; Megan Buechel,
MD1; 1Obstetrics/Gynecology and Women’s Health Institute, Cleveland Clinic,
Cleveland, OH; 2Medical Student, Cleveland Clinic, Cleveland, OH
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Friday, October 10, 2014: 12:30 PM

Background. The objective was to determine the prevalence of post-operative in-
fections after cesarean section and identify modifiable risk factors associated with post-
cesarean section infections.
Methods. Retrospective chart review of patients who underwent a cesarean section

between January 1, 2013–June 30, 2014 was conducted at an academic institution. Post-
operative infection was defined as any infection within 30 days from date of primary
surgery using the CDC criteria as guideline. Chi squarewas used for comparison of all cat-
egorical dataandwe reported spearmancorrelationcoefficient.TheStudentT testwasused
for continuous variables and p values reported. Univariate analysis was done with signifi-
cancedeterminedatP < 0.05.VariableswithP < 0.05were thensubsequentlyrunthrougha
multivariate analysis. A total of 1,189 charts were included in our final analysis.
Results. We had 56% (n = 672) primary and 44% (n = 526) repeat cesarean sections.

47% were scheduled (n = 564), 48% unscheduled (n = 571) and 5% emergent (n = 62).

Post-operative infection after cesarean section was 7.6% (n = 91). On univariate anal-
ysis, risk factors associated with post-operative infections include primary cesarean sec-
tion (OR,1.66 [95% CI,1.05-2.63]), Non-Elective cesarean section (OR, 1.92 [1.03-3.57]);
sexually transmitted infection in pregnancy (OR, 3.83 [1.50-9.79]), cervical shortening
<15cm (OR, 3.72 [1.34-10.33]), PPROM (OR, 5.3 [1.82-15.38]) gestational HTN (OR,
2.38 [1.08-5.23]), asthma (OR, 3.83 [1.50-9.79]), intraoperative estimated blood loss
>1,000 mL (OR, 2.27 [1.08-4.77]), Chorioamnionitis, (OR, 2.8 [1.5-5.1], p = .0004),
and blood transfusion during the hospital stay (OR, 3.5 [95% CI, 1.5-8.2]). On subgroup
analysis, skin closure with staples was associated with increasing rates of wound infection
(OR, 1.88 [1.08-3.33]). Continuous or Multi-categorical values associated with post-op-
erative infection were decreasing post-operative hemoglobin (p = 0.0229), length of mem-
brane rupture (<0.0001), increasing BMI (p = 0.0042), Classical Incision (p < 0.0003),
any intraoperative complication (p = .0048), and Emergent Surgery (p < 0.001).
Conclusion. Study identifies modifiable risk factors for post-operative infection

after cesarean section. Identification of these risk factors allows targeted measures to
be instituted, resulting in reduced infection rate.
Disclosures. All authors: No reported disclosures.

1018. Risk Factors for Surgical Site Infection Following Cardiovascular
Surgery
Graham Snyder, MD, SM1,2; David S. Yassa, MD1,2; Chloe W Eng, BS1; Linda
M Baldini, RN1; Kamal Khabbaz, MD3; Sharon B Wright, MD, MPH1,2; 1Division of
Infection Control/Hospital Epidemiology, Silverman Institute for Health Care Quality
and Safety, Beth Israel Deaconess Medical Center, Boston, MA; 2Department of
Medicine, Division of Infectious Diseases, Beth Israel Deaconess Medical Center,
Boston, MA; 3Division of Cardiothoracic Surgery, Department of Surgery, Beth Israel
Deaconess Medical Center, Boston, MA
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Background. Prior studies evaluating the risk of cardiovascular (CV) sternal inci-
sional surgical site infection (SSI) have been small and have not evaluated for SSI risk
factors using standard epidemiologic definitions. We sought to identify patient- and
procedure-related risk factors for sternal incisional SSI following CV surgeries.

Risk Factors for SSI Among Patients Undergoing Cardiovascular Surgery

All

Subjects CABG Valve

Deep/

Organ

Space

# In Analysis

Group

3997 3005 1709 3997

# of SSIs (%) 114 (2.9%) 94 (3.1%) 36 (2.1%) 61 (1.5%)

HR p- value HR p-value HR p-value HR p-value

Female 3.19 <.0001 3.90 <.0001 2.15 0.0296 3.11 <.0001

BMI

Normal/

Underweight

(<25)

Ref Ref Ref Ref

Overweight

(25-30)

1.86 0.0709 1.58 0.2097 3.96 0.0800 1.62 0.2653

Obese (>30) 4.85 <.0001 3.45 0.0002 13.70 0.0004 1.62 0.0005

History of

MRSA

2.78 0.0046 - 3.20 0.0175 2.42 0.0455

Peripheral

Vascular

Disease

- 1.66 0.0425 - 2.20 0.0089

Hypertension - 3.52 0.0324 - -

ADP

Inhibitor

1.67 0.0263 - - -

Fiscal

Year

2013 0.51 0.1338 - - -

2012 0.34 0.0251 - - -

2011 0.50 0.0692 - - -

2010 0.55 0.1236 - - -

2009 1.15 0.6749 - - -

2008 1.13 0.7152 - - -

2007 0.91 0.7852 - - -

2006 Ref

Case Type

Elective Ref

Urgent - - 0.96 0.9407 -

Emergent - - 5.90 0.0043 -

Variables not included in final model denoted by (–).

Methods. All patients undergoing coronary artery bypass grafting (CABG) or
valve replacement surgery October 2005-May 2013 were included. Data was aggregated
from Society of Thoracic Surgeons and Hospital Epidemiology databases. SSIs were
classified as superficial and deep or organ/space (D/OS) using National Healthcare
Safety Network criteria. The primary outcome was SSI occurring within 90 days of sur-
gery. Subgroup analyses were performed by procedure type and restricted to D/OS SSI
outcomes. Modeling was performed using multivariate proportional hazards regres-
sion with stepwise selection.

Results. 114 (2.9%) of 3997 patients (717 undergoing both CABG and valve re-
placement) developed any SSI, including 53 (46.5 %) superficial SSIs and 61 (53.5
%) D/OS SSIs. Final multivariable models are presented in the table.

Conclusion. Female sex and obesity were robustly associated with increased
hazard of SSI, including among surgery subgroups and when restricting to
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D/OS SSI outcome. Future prevention efforts should consider issues related to
obesity, particularly among women, which may be related to tension across sternal
incision.

Disclosures. All authors: No reported disclosures.

1019. Bipolaris Surgical Site Infections among Cardiothoracic Surgery
Patients —Texas, Arkansas, and Florida, 2008–2013
Anne Purfield, PhD1,2; Snigdha Vallabhaneni, MD, MPH1,2; Kaitlin Benedict, MPH1;
Shawn Lockhart, PhD1; Cau Pham, PhD1; Ulzii Luvsansharav, MD, PhD2,3;
Wendy Chung, MD, MSPH4; Emily Hall, MPH4; Jordan Peart4; Neil Pascoe RN, BSN5;
Gary Heseltine, MD, MPH5; Charlotte Wheeler, RN6; Karen Brust, MD7;
Sharon Holmes, MPH8; Prinu Gabriel, MS9; Justin Groves, MPH9; Craig Gilliam,
BSMT, CIC10; Christi Zumwalt, RN11; Doramarie Arocha, MS12; Russ Jones, MPH13;
D Haselow, MD, PhD14; Laura Lester, DVM MPH2,14; Kelley Garner, MPH14;
J. Gary Wheeler, MD14; Sekai Chideya, MD, MPH1; Alison S. Laufer, PhD15;
Benjamin Park, MD1; 1Mycotic Diseases Branch, Centers for Disease Control and
Prevention, Atlanta, GA; 2Epidemic Intelligence Service, Atlanta, GA; 3Centers for
Disease Control and Prevention, Atlanta, GA; 4Dallas County Department of Health
and Human Services, Dallas, TX; 5Texas Department of State Health Services, Austin,
TX; 6Infection Prevention, Scott and White Hospital, Temple, TX; 7Scott and White
Infectious Disease Division, Temple, TX; 8Children’s Medical Center, Dallas, TX;
9Texas Health Harris Methodist Fort Worth, Fort Worth, TX; 10Infection Prevention
and Control Department, Arkansas Children’s Hospital, Little Rock, AR; 11Medical
City Dallas Hospital/Medical City Children’s Hospital, Dallas, TX; 12UT Southwestern
University Hospitals and Clinics, Dallas, TX; 13Tarrant County Public Health,
Fort Worth, TX; 14Arkansas Department of Health, Little Rock, AR; 15Division of
Healthcare Quality Promotion, Centers for Disease Control and Prevention,
Atlanta, GA
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Friday, October 10, 2014: 12:30 PM

Background. The environmental mold Bipolaris causes sinusitis or skin infection;
surgical site infections (SSI) are extremely rare. In November 2013, state officials were
alerted to seven Bipolaris cardiothoracic SSIs, with five deaths, occurring since May
2013 at three Texas and Arkansas hospitals. We conducted an investigation to describe
this cluster and identify possible sources.

Methods. Cases were defined as Bipolaris spp. isolated from a sterile site during
2008–2013 in patients with prior cardiothoracic surgery. Nationwide case-finding
was conducted through state infection control alerts and listservs, such as ClinMicro-
Net. We abstracted clinical and medication/product information from medical records
and reviewed microbiology records. Environmental sampling was conducted at five
hospitals. Multi-locus sequence typing (MLST) was performed on case-patient and en-
vironmental isolates.

Results. We identified 21 case-patients at 10 hospitals in Texas, Arkansas, and Flo-
rida; 11 (52%) occurred in 2013. Median case-patient age was 55 years (range: 3 days–
82 years), and 19 (90%) were male. Nine (43%) had coronary artery bypass (CABG) or
valve surgery, seven (33%) had heart transplant; 15 (71%) required more than one sur-
gical procedure (median: 3, range: 1–11). Thirteen (62%) had delayed sternal closure
with chest left open for a median of 8 days (range 2-22). Fifteen (71%) had mediasti-
nitis, and 16 (76%) died. No common compounded or commercial products admin-
istered primarily to case-patients were identified. MLST showed substantial variation
among clinical and environmental isolates. Microbiology records indicated an overall
increase in Bipolaris isolates, particularly from non-sterile sites, during 2000–2013 at
multiple hospitals in the region, including those without cases.

Conclusion. Bipolaris SSI occurred in children and adults undergoing different
types of cardiac surgeries, especially those with multiple surgeries and delayed sternal
closure. Epidemiological and microbiologic evidence does not support a common
product exposure. Bipolaris may be an emerging cause of infection in the southern
United States; surgeons and infection control staff should be aware of this infection
and have a low threshold to culture for mold.

Disclosures. All authors: No reported disclosures.

1020. Unintentional Hypothermia as a Risk Factor for Abdominal
Hysterectomy-Related Surgical Site Infection
John Boyce, MD1; Linda Sullivan, RN2; Renee Fekieta, PhD2; 1Hospital Epidemiology,
Yale-New Haven Hospital, New Haven, CT; 2Quality Improvement Support Services,
Yale-New Haven Hospital, New Haven, CT

Session: 119. Surgical Site Infections
Friday, October 10, 2014: 12:30 PM

Background. Unintentional perioperative hypothermia is a risk factor for surgical
site infection (SSI) for various surgical procedures, but few data are available regarding
its role in SSI related to abdominal hysterectomy. We conducted a study to assess the
potential role of hypothermia as a risk factor for abdominal hysterectomy-related SSIs.
Methods. A case-control study included all 37 SSIs related to abdominal hysterec-

tomy procedures performed in 2013 at Yale-New Haven Hospital. 100 randomly se-
lected patients who did not develop SSIs after abdominal hysterectomy in 2013
served as controls. An intraoperative temperature < 36.0 C was defined as hypother-
mia. Variables recorded included the number of each patient’s temperature readings

reported in EPIC EMR that were < 36.0 C, age, BMI, presence of diabetes mellitus
or cancer, surgical approach (laparoscopic or robotic-assisted vs open) and operative
procedure time. Statistical analysis included chi-square tests, Mann-Whitney tests and
forward stepwise logistic regression.
Results:. Intraoperative temperature records were available for 35/37 cases and 99/

100 controls. There were no significant differences between cases and controls with
respect to age, BMI, presence of diabetes mellitus or cancer, or procedure time by uni-
variate analysis. Nineteen (54%) of cases, but only 33(33.3%) of controls had > 50% of
intraoperative temperatures < 36.0 C (p = 0.029) The mean number of intraoperative
temperatures in the hypothermic range for cases (5.97) was significantly greater than
that for controls (4.46) (p = 0.015) Overall, 50 (96%) of 52 patients with > 50% of tem-
peratures < 36.0 C met SCIP-INF-10 criteria for normothermia. A logistic regression
model using the single best predictor of SSI (the number of hypothermic temperatures)
was significant (p < 0.05). When surgical approach was added to the model, it was still
significant (p < 0.05). Therefore, the number of hypothermic temperatures and the
surgical approach were the best predictors of SSI.
Conclusion. The results suggest that hypothermia is also a significant risk factor

for abdominal hysterectomy-related SSIs, and that continued efforts are needed to
minimize hypothermia during abdominal hysterectomy procedures.
Disclosures. J. Boyce, 3M Company: Collaborator, Consultant, Investigator, Sci-

entific Advisor and Speaker’s Bureau, Consulting fee, Research grant, Research support
and Speaker honorarium; Gojo Industries: Consultant, Investigator and Scientific Ad-
visor, Consulting fee, Research grant and Speaker honorarium; Clorox Company: Con-
sultant, Investigator and Scientific Advisor, Consulting fee, Research grant, Research
support and Speaker honorarium

1021. Surgical Site Infection Reduction among Patients Undergoing
Cesarean Section in a Tertiary Care Academic Facility
Kerri Huber, RN, MSN, CIC1; Geeta Sood, MD2; Cynthia Argani, MD3; Jonathan
M. Zenilman, MD, FIDSA2; Trish M. Perl, MD, MSc, FIDSA, FSHEA4; 1Infection
Control, Johns Hopkins Bayview Medical Center, Baltimore, MD; 2Johns Hopkins
University School of Medicine, Baltimore, MD; 3Johns Hopkins University, Baltimore,
MD; 4Medicine, Johns Hopkins Medical Institutions, Baltimore, MD
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Friday, October 10, 2014: 12:30 PM

Background. The incidence of delivery via Cesarean section (CSEC) in the US has
increased significantly over the past decade, now accounting for 33% of all births. Be-
cause of the often emergent nature of CSEC deliveries patients are at an increased risk
of developing complications, including surgical site infections (SSI). Our facilities SSI
rate for CSEC was almost double the National Healthcare Safety Network (NHSN)
benchmark of 1.84 for calendar year (CY) 2012.
Methods. SSI surveillance was conducted according to NHSN definitions. De-

nominators are collected at the end of the month via a report from the Labor and
Delivery operating room census. Events were declared after 100% case review by
an Infection Control Practitioner and validation by the Hospital Epidemiologist.
The Hospital Epidemiologist conducted a clinical review of all events and their
microbiology, when available. During Quarter (Q) 1 of CY2012 pre-operative
antibiotic prophylaxis was changed from Cefazolin to Cefotetan and Azithromy-
cin. A providine-iodine vaginal prep was added to the surgical preparation pro-
cess. CSEC SSI rates from CY2012 were compared to those for Q2 and Q3 of
CY2013.
Results. The mean CSEC SSI rate for CY2012 was 3.47. This included a total of 16

SSI’s. Of these infections, 8 (50%) were superficial SSI’s and 8 (50%) were organ space
consisting of Endomyometritis, Intra-abdominal, and other reproductive sites. Micro-
biologically significant organisms were identified for 9 of the infections. The mean
CSEC SSI rate for the post-implementation phase of CY2013 Q2 and 3 was 1.87.
These infections consisted of 4 events. Of these infections 1 (25%) was superficial
and 3 (75%) were organ space. All 4 included identification of the organism associated
with the infection.

Implementation
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Conclusion. After clinical and microbiological review of the events and organisms
associated with each, we determined that the most significant epidemiology of infec-
tions were host contamination from vaginal flora. After implementing expanded anti-
biotic coverage and adding a pre-operative vaginal prep we have seen a significant
reduction in CSEC infections. More time is needed to determine if this reduction
will be sustained.

Disclosures. All authors: No reported disclosures.

1022. Infectious morbidity in laboring vs non-laboring patients
undergoing Cesarean section
Kerri Huber, RN, MSN, CIC1; Geeta Sood, MD2; Jonathan M. Zenilman, MD, FIDSA3;
Trish M. Perl, MD, MSc, FIDSA, FSHEA4; Cynthia Argani, MD5; 1Infection Control,
Johns Hopkins Bayview Medical Center, Baltimore, MD; 2Infectious Disease, Johns
Hopkins Bayview Medical Center, Baltimore, MD; 3Johns Hopkins University School
of Medicine, Baltimore, MD; 4Medicine, Johns Hopkins Medical Institutions,
Baltimore, MD; 5Johns Hopkins University, Baltimore, MD
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Background. According to the CDC there are 4 million births in the US annually
and 32% of these births are via Cesarean sections (C-sections). It is estimated that 5%
of these procedures are complicated by infection. We reviewed the epidemiology of
peri-partum morbidity including infections at our tertiary care academic hospital.
Methods. We reviewed the medical records of a cohort of all patients undergoing

Cesarean section at our 400 bed hospital from January 1, 2012- November 30, 2013.
The physician and nurse epidemiologist and the director of labor and delivery abstract-
ed data. Fever was defined as 30.0 degrees C and infections were definied using both
NHSN defined criteria and clinical assessment.
Results. Among the 869 deliveries by Cesarean section during this time period,

868 medical records were available for review. The average age of women undergoing
C section was 28.8. 24.8% of women were African American, 29.3% were Caucasian,
and 27.7% were Hispanic. Ethnicity was not documented in 10.2% of charts. 23.8% of
women were positive for group B streptococcus, 59.3% were negative and 16.5% had
unknown group B streptococcus status. The overall infectious morbidity was 22% (190/
868). 13% (115/868) of women had a fever pre or post-delivery and 58.8% of women
labored prior to cesarean delivery. In women who were laboring prior to cesarean, the
infectious morbidity rate was 27.6% (141/511) with an NHSN defined infection rate of
4.5%. The overall infectious morbidity in patients who did not labor was significantly
lower at 10.6% (38/357) with an NHSN defined infection rate of 1.1%.
Conclusion. Our results demonstrate that there is a higher than expected burden

of infectious complications related to Cesarean section delivery, and that laboring pa-
tients have a higher rate of febrile illness compared to non-laboring patients. As more
patients are allowed labor after previous Cesarean section, preventable risk factors for
surgical site infections among these patients need to be identified to develop evidence
based interventions.
Disclosures. All authors: No reported disclosures.

1023. Infectious Complications of Pediatric Ambulatory Surgery
Rachael Ross, MPH1; Jeffrey S. Gerber, MD, PhD2; Susan Rettig, BSN, CIC3;
Robert Grundmeier, MD4; Heather Brouwer, BS1; Christina Irace, BS1; Russell Localio,
PhD5; Susan E. Coffin, MD, MPH6,7; 1The Children’s Hospital of Philadelphia,
Philadelphia, PA; 2Department of Pediatrics, Division of Infectious Diseases, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 3Infection Prevention and
Control, The Children’s Hospital of Philadelphia, Philadelphia, PA; 4General
Pediatrics, The Children’s Hospital of Philadelphia, Philadelphia, PA; 5University of
Pennsylvania, Philadelphia, PA; 6Department of Pediatrics, University of Pennsylvania
School of Medicine, Philadelphia, PA; 7Division of Infectious Diseases, The Children’s
Hospital of Philadelphia, Philadelphia, PA
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Background. In the U.S., more than 75% of all surgical procedures are performed
at an ambulatory surgical center (ASC). Little is known about the risk of infection after
pediatric ambulatory surgery.
Methods. We conducted structured parental interviews 30 to 45 days after am-

bulatory surgery at a children’s hospital or 3 affiliated ASC over a 13-month period.
Parenteral report of a surgical site infection (SSI), antibiotic prescription with ab-
normal wound or wound culture triggered chart review by an Infection Prevention-
ist. Cases were categorized as National Healthcare Surveillance Network SSI
(NHSN-SSI), a suspected SSI (for cases had 2 or more elements consistent with
an SSI but failed to meet an NHSN definition), or NHSN infection at a secondary
site related to surgery.
Results. We conducted 4513 parental interviews after 6280 targeted surgeries

(71.9%), including 732 hernia repairs, 549 lesion excisions, and 757 orthopedic proce-
dures. A total of 74 procedures (1.6%) underwent IP investigation. Nine NHSN-SSI
were identified (overall SSI rate 0.2%), including 5 after orthopedic (orthopedic SSI
rate 0.7%) and 2 after urologic procedures (urologic SSI rate 0.3%). Investigation
also identified 46 suspected SSI and 1 infection at a secondary site for a possible
post-operative infection rate of 1.2%.
Conclusion. The overall rate of infectious complications after pediatric ambulato-

ry surgery may be higher than previously appreciated although relatively few cases
meet the NHSN definition for SSI.
Disclosures. All authors: No reported disclosures.

1024. Surgical Site Infections Following Pediatric Spine Fusion Procedures,
Based on Type of Perioperative Antibiotic Prophylaxis
Ritika Coelho, MD1; Donna Lach, RN2; Greg Gagliano, BSN, RN, CIC2;
Ryan Goodwin, MD3; David Gurd, MD3; Thomas Kuivila, MD3;
Venkatraman Arakoni, PhD4; Charles B Foster, MD1; 1Pediatric Infectious Diseases,
Cleveland Clinic Children’s, Cleveland, OH; 2Infection Prevention/Quality and Patient
Safety, Cleveland Clinic, Cleveland, OH; 3Department of Orthopedic Surgery,
Cleveland Clinic, Cleveland, OH; 4Quantitative Health Sciences (QHS),Cleveland
Clinic, Cleveland, OH
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Background. A bactericidal antibiotic such as cefazolin is recommended to pre-
vent surgical site infections (SSIs) following pediatric spine fusion. The objective
was to retrospectively explore whether use of vancomycin or clindamycin rather
than cefazolin was associated with a higher incidence of SSIs following pediatric
spine fusion.
Methods. Risk factors for deep SSIs were explored in Cleveland Clinic pa-

tients < 18 years undergoing spine surgery between 2006 and 2013. Data was retrieved
using a CPT code based algorithm. SSI definitions were as per the National Healthcare
Safety Network. Fischer’s exact test was used for statistical analyses.
Results. SSIs developed in 4.4% (27 of 608) of children. For cefazolin the rate

was 3.9% (20 of 513) compared to 11.5% for vancomycin (3 of 26; P 0.09) and
23.5% for clindamycin (4 of 17; P 0.005). The rate for cefazolin plus vancomycin
or clindamycin was 0% (0 of 43), which was significantly lower than for vanco-
mycin or clindamycin (P 0.01), but not for cefazolin (P 0.39). Among patients
treated with clindamycin vs cefazolin, the rate of both early (11.8% vs 1.9%; P
0.05) and late onset (11.8% vs 1.9%; P 0.05) infection was higher; vancomycin
use was associated with a higher rate of early (11.5%; 0.05) infection. Clindamycin
use was a risk factor for P. acne SSI (3 of 510 vs 3 of 17; P 0.0004). The penicillin
allergy rate was 6.2% for cefazolin, 38.5% for vancomycin (P <0.0001) and 88.2%
for clindamycin (<0.0001). The screening rate for S. aureus colonization was
21.1% for cefazolin, 38.5% for vancomycin (P 0.05), and 17.6% for clindamycin.
None of the 4 MRSA colonized patients developed an SSI: 3 treated with cefazolin
and one with vancomycin.
Conclusion. Monotherapy with vancomycin or clindamycin was used in only

7.1% of the pediatric spine fusion cases, but this small group accounted for 25.9%
of our SSIs. Compared to cefazolin, this translates to a 319% increased SSI rate. Efforts
need to be directed at identifying those patients who require pre-operative allergy eval-
uation and at promoting the use of cefazolin for those patients who do not have a true
contraindication to cephalosporin use. When surgical prophylaxis with vancomycin or
clindamycin is indicated, combination therapy with cefazolin should be strongly
considered.
Disclosures. All authors: No reported disclosures.

1025. Impact of Nasal Decontamination with Nasal Iodine as part of a
Preoperative Surgical Site Infection (SSI) Prevention Bundle in Orthopedic
Implant Surgeries
Anupama Neelakanta, MD1; Ashish Bhargava, MD2; Keith Kaye, MD, MPH1;
Sorabh Dhar, MD2; 1Infectious Diseases, Detroit Medical Center/Wayne State
University, Detroit, MI; 2Detroit Medical Center/Wayne State University, Detroit, MI
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Friday, October 10, 2014: 12:30 PM

Background. Nasal carriage of Staphylococcus aureus (SA) has been shown to be
an independent risk factor for SA surgical site infections (SSI), with a SSI rate 2-9 times
higher in carriers. Decolonization with nasal mupirocin is often recommended for
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carriers or high risk individuals, however this process requires preoperative screening
and patient compliance with application days prior to surgery. Nasal decontamination
with nasal iodine just prior to surgery offers a rapid method of decreasing the nasal
burden of SA in high risk joint implant surgeries.
Methods. Nasal decontamination with nasal iodine (3MTM Skin and Nasal Anti-

septic) of all patients undergoing hip and knee prosthetic joint replacement was imple-
mented pre-operatively since March 2013 at Detroit Receiving Hospital. This
intervention was coupled with reinforcement with perioperative CHG bathing and
the addition of vancomycin to routine B-lactam prophylaxis. Hip arthroplasty
(HPRO) and knee arthroplasty (KPRO) infection rates were reviewed for 1 year before
and after intervention.
Results. There was a 28.3% reduction in HPRO and KPRO infections during this

time period. A decrease in the average rate from 2.59 to 1.86 infections per 100 pro-
cedures (OR-0.56, p = 0.23) was seen. SA infection were reduced from an average rate
of 1.29 to 0.63 infections per 100 procedures (OR – 0.48, p = 0.30). This resulted in a
reduction of 5 infections and an approximate net cost saving of $142,409.
Conclusion. Nasal decontamination with iodine offers an alternative to nasal de-

colonization with mupirocin in the prevention of orthopedic implant infections and
was effective as part of a perioperative SSI prevention bundle.
Disclosures. K. Kaye, Cubist Pharmaceuticals: Consultant, Grant Investigator and

Speaker’s Bureau, Consulting fee, Grant recipient and Speaker honorarium

1026. Swabbing Surgical Sites Does Not Improve the Detection of
Staphylococcus aureus Carriage in High-Risk Surgical Patients
Jennifer Brown, MD1; Chin-Shang Li, PhD2; Mauro Giordani, MD3; Kiarash Shahlaie,
MD, PhD4; Eric Klineberg, MD3; Joanna Tripet-Diel, MPH1; Marie Ihara, BS1;
Stuart Cohen, MD, FIDSA, FSHEA1; 1Division of Infectious Diseases, University of
California, Davis Medical Center, Sacramento, CA; 2Department of Public Health
Sciences, Division of Biostatistics, University of California, Davis, Davis, CA;
3Department of Orthopedic Surgery, University of California, Davis Medical Center,
Sacramento, CA; 4Department of Neurological Surgery, University of California, Davis
Medical Center, Sacramento, CA
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Background. A major risk factor for surgical site infections (SSIs) is Staphylo-
coccus aureus carriage. S. aureus carriers have a 9X greater risk for SSIs compared
with non-carriers. Preoperative screening for S. aureus carriage is controversial. Yet,
targeted screening in high-risk patients or from clinically relevant sites may be ben-
eficial. We aimed to determine whether S. aureus detection in high-risk surgical pa-
tients would be increased by culturing surgical sites, in addition to the nares, vs
nares-only culturing.
Methods. Adults undergoing preoperative evaluations in orthopedic and neuro-

surgical clinics were eligible for participation. Patients with active infections or use
of anti-staphylococcal antibiotics within 90 days of evaluation were excluded. For
each subject, specimens were collected from the nares and from the proposed surgical
site with Transporter Liquid Stuart Culture Swabs (HealthLink, Jacksonville, FL). Sam-
ples were inoculated onto methicillin-resistant S. aureus (MRSA)-selective chromo-
genic agar plates and blood agar plates.
Results. Of the 150 subjects, 80 (53.3%) were women and 70 (46.7%) men. The

mean age was 61 years and 77/150 (51.3%) had a BMI > 30. Proposed operations
included knee or hip arthroplasty, spine surgery, and brain stimulator placement.
Culture results were available for 147/150 subjects. Of the 147 surgical site cultures,
54 (36.7%), 51 (34.7%), and 28 (19.0%) were collected from knee, hip, and lumbar
sites, respectively; the remaining 14 (9.5%) were from cervical, thoracic, or infracla-
vicular sites. Overall, 35/147 (23.8%) nasal cultures grew S. aureus; 29/147 (19.7%)
grew methicillin-susceptible S. aureus (MSSA), and 6/147 (4.1%) grew MRSA. Only
2/147 (1.4%) surgical site cultures grew S. aureus; both grew MSSA and MSSA
was cultured also from the nasal swabs of these subjects. Using nasal culture -
+ surgical site culture as “true positive,” the percentage of additional S. aureus car-
riers detected by the addition of surgical site screening was zero as compared to
nasal screening alone.
Conclusion. The detection of S. aureus carriage in high-risk surgical patients is not

improved by swabbing surgical sites in addition to the nares.
Disclosures. All authors: No reported disclosures.

1028. The Prevalence of Clostridium difficile Infection (CDI) is
Highly Correlated with the Prevalence of Surgical Site
Infection (SSI)
Mohammed Saeed, MBChB, MPH1; Margaret Olsen, PhD, MPH2; Erik R. Dubberke,
MD, MSPH3; 1Internal Medicine/Division of Infectious Diseases, Washington
University School of Medicine, St. Louis, MO; 2Washington University School of
Medicine, St. Louis, MO; 3Division of Infectious Diseases, Washington University
School of Medicine, St. Louis, MO
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Background. CDI incidence has been rising in the US. SSIs result in increased ex-
posure to antibiotics and longer length of stay in hospitals; both are risk factors for

CDI. We studied the association between post-operative SSI and CDI using an inpa-
tient billing dataset.
Methods. We performed a retrospective cohort study using the longitudinal

2009 California State Inpatient Database (SID), part of the Healthcare Cost and Uti-
lization Project. We identified surgical procedures in persons aged ≥18 years as de-
fined by a modification of the NHSN (National Healthcare Safety Network)
classification for SSI surveillance. Some of the 40 NHSN surgery categories were
split to more specific groups resulting in 73 total surgery groups. Multiple same-ad-
mission surgeries were assigned to the highest SSI risk surgery. 90-day hospital re-
admissions were identified starting from discharge date of the index hospitalization.
The Observation period for SSI and CDI was censored at time of a subsequent sur-
gery within 90 days. SSI and CDI were determined using ICD-9-CM diagnosis
codes.
Results. A total of 624,984 index surgical hospitalizations in 593,794

patients were identified in 2009. There were 26,654 (4.3%) SSIs and 5,727 (0.9%)
CDIs in total. Surgeries were categorized into 3 groups based on SSI prevalence.
Surgeries with SSI prevalence of <4%, 4-10% and >10% had median (minimum-
maximum) CDI prevalence of 0.65% (0.04-3.14), 1.81% (0.00-7.45) and 3.11%
(0.58-9.61), respectively (Kruskal-Wallis test, p <0.0001). SSI and CDI prevalence
for each surgery were plotted in a scatterplot (figure). The correlation coefficient
between SSI and CDI prevalence was 0.65. The top 5 surgeries with highest
prevalence of CDI were (SSI prevalence, CDI prevalence): liver transplant
(12.32%, 9.61%), above knee amputation (18.73%, 8.96%), heart transplant
(8.51%, 7.45%), below knee amputation (21.00%, 5.80%) and pancreas surgery
(18.41%, 5.49%).

90-day Prevalence of SSI and CDI after Various Surgery Groups

Conclusion. Our results show a strong correlation between SSI and CDI preva-
lence within 90 days after a wide variety of surgeries. SSI prevention may also lead
to a reduction in CDI.
Disclosures. M. Olsen, Sanofi Pasteur: Consultant and Investigator, Consulting

fee and Research support; Pfizer: Consultant, Consulting fee E. R. Dubberke, Sanofi
Pasteur: Consultant and Investigator, Consulting fee and Research support; Merck:
Consultant and Investigator, Consulting fee and Research support; Viropharma:
Investigator, Research support; Optimer: Consultant and Investigator, Consulting fee
and Research support; Rebiotix: Consultant, Consulting fee; Pfizer: Consultant, Con-
sulting fee

1029. Infection-Related Hospital Readmissions Following Prostate Biopsy
in United States Men
Richard Evans1; Aram Loeb, MD2; Michael L. Cher, MD2; Keith Kaye, MD, MPH,
FIDSA, FSHEA3; Emily T. Martin, MPH, PhD1; 1Pharmacy Practice, Wayne State
University, Detroit, MI; 2Urology, Wayne State University, Detroit, MI; 3Wayne State
University, Detroit, MI
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Background. Common antibiotic prophylactic strategies for prostate biopsy may
be insufficient to prevent procedure-associated sepsis, particularly with the rise of
Gram-negative pathogens that are resistant to fluoroquinolones. We aim to describe
all-cause and infection-related readmission rates and costs in a national sample of
men undergoing prostate biopsy.
Methods. We compared mean rates of readmission within 30 days of prostate bi-

opsy from January 2005 to December 2011. Insurance claims data was obtained from
the Marketscan Commercial Claims and Encounters database. Yearly rates of prostate
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biopsy and readmissions were calculated from the number of inpatient admissions and
outpatient services (including emergency room visits) in men of at least 40 years of age
with a documented CPT-4 code of 55700 for prostate biopsy. Patients were required to
be continuously enrolled in at least one insurance program for at least 30 days after
prostate biopsy for inclusion in the analysis.
Results. 447,486 men with a prostate biopsy were eligible for inclusion. Mean age

of the population was 62.8 years of age (SD 8.9). 13,154 of these patients (2.9%) were
readmitted within 30 days of biopsy. Median length of stay during readmission was 3
days (IQR: 2) and mean total payment for the hospitalization was $14,749.09 (SD
$22,767.11). The most common major diagnostic category upon readmission was re-
productive diseases (4786 readmissions) followed by infectious diseases (2539 read-
missions; 0.6% of all prostate biopsies).
Conclusion. Despite widespread use of antibiotic prophylaxis for prevention of

infection following prostate biopsy, infection remains the second most common rea-
son for 30-day hospital readmission, possibly due in part, to the emergence of multi-
drug resistant pathogens. Continued efforts are needed to optimize prophylaxis
strategies.
Disclosures. All authors: No reported disclosures.

1030. Temporal trends of infectious complications following transrectal
ultrasound-guided prostate biopsy at a Canadian tertiary cancer center
Ibrahim Albusaidi, MD; Jerome Leis, MD, MSc; Wayne Gold, MD; Allison Mcgeer,
MD, MSc; Ants Toi, MD; University of Toronto, Toronto, ON, Canada
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Background. Antimicrobial prophylaxis prior to transrectal ultrasound (TRUS)-
guided prostate biopsy reduces the risk of infectious complications. Despite in-
creasing E. coli resistance to fluoroquinolones, oral ciprofloxacin remains the most
widely used agent for this indication. We reviewed the temporal trends of infec-
tion-related complications following TRUS-guided prostate biopsy at Princess Mar-
garet Cancer Center, a Canadian tertiary care hospital where ciprofloxacin
prophylaxis is used.
Methods. Surveillance for complications following TRUS-guided prostate bi-

opsy at our center has been conducted since 2003. Complications that occurred
within 30-days of the procedure were included. Definite infections were defined
as either a positive blood or urine culture in a patient meeting National Health-
care Safety Network (NHSN) criteria for bloodstream or urinary tract infection,
respectively. Possible infections were defined as empiric treatment for cystitis, py-
elonephritis, prostatitis, epididymo-orchitis, or sepsis without culture
confirmation.
Results. Of 19279 men who underwent TRUS-guided prostate biopsy between

2003 and 2013, 159 (0.8%) developed infectious complications. Between 2006 and
2013, definite urinary tract infection increased from 0.05% to 0.8% (p < .0001); blood-
stream infections increased from 0.1% to 0.6% (p < 0.0001); and overall infections, in-
cluding definite and possible infections, increased from 0.3% to 1.9% (p < .0001)
(Figure). E. coli represented (85/89) 95% of isolates from urine and blood cultures
of which 93% were resistant to ciprofloxacin. Resistance of E. coli to trimethoprim/sul-
famethoxazole, gentamicin, cefazolin, ceftriaxone, and nitrofurantoin was 58%, 42%,
33%, 32%, and 8%, respectively.

Conclusion. The proportion of TRUS-guided prostate biopsies associated with in-
fectious complications has increased significantly over the past decade, likely driven by
the emergence of E. coli resistance to ciprofloxacin. Emerging antibiotic resistance may
make current prophylaxis strategies with ciprofloxacin less effective, emphasizing the
need for prospective evaluation of other prophylactic regimens and other non-antibi-
otic prevention strategies.

Disclosures. All authors: No reported disclosures.

1031. Comparative Epidemiology of Complicated Urinary Tract Infections
(cUTI) by Age among US Hospitals
Michelle Mocarski, MPH1; Qi Zhao, MD, MPH1; Minming Ding, MS1; Shailja Dixit,
MD, MS, MPH1; Thomas Lodise, PharmD2; 1Forest Research Institute, Jersey City, NJ;
2Albany College of Pharmacy and Health Sciences, Albany, NY

Session: 120. UTIs: Epidemiology and Diagnostic Testing
Friday, October 10, 2014: 12:30 PM

Background. Data from national nosocomial infection surveillance (NNIS) system
indicates that cUTI is a frequent cause of hospitalization across all age groups. How-
ever, few data are available on the comparative epidemiology and outcomes associated
with cUTIs due to key Gram-negative pathogens by age among hospitalized patients.
The objectives of this study were to compare the epidemiology and outcomes (hospital
LOS and cost) by age among patients with cUTIs due to Gram-negative bacteria across
US Hospitals.
Methods. Retrospective observational study using Premier hospital database was

conducted. Inclusion criteria: (1) age ≥ 18 years, (2) patients with an admission to hos-
pital for > 2 days between July 2012-June 2013, (3) primary diagnosis of cUTI by ICD-
9 codes (590.1, 590.80, 590.8, 599.0), (4) ICD-9 codes for E.coli (041.4), K. pneumoniae
(041.3) or Pseudomonas (041.7), and (5) received intravenous antibiotic within 3 days
of hospital admission. Demographics, comorbid conditions, Gram-negative patho-
gens, and outcomes were compared between age categories (18-49 years, 50-64
years, and >= 65 years).
Results. During the study period, 20688 hospitalized patients across 487 hospitals

had a primary diagnosis of a cUTI and met the above criteria. Patient characteristics,
causative pathogens and outcomes are presented in table.

Patient
Characteristics 18-50 years 51-64 years >=65 years

Female, N (%) 2839(86.7) 2229(72.1) 10774(75.2)
Caucasian, N (%) 1979(60.5) 2105(68.1) 10955(76.5)
Charlson
Comorbidity
Score, N (%)

0 2091 (63.9) 953 (30.8) 3922 (27.4)
1 629 (19.2) 818(26.4) 3706(25.9)
2 314 (9.6) 518(16.7) 2608(18.2)
>=3 239(7.3) 804(26.0) 4086(28.5)
G- pathogen, N (%)
E.coli 2834(86.6) 2320(75.0) 10250(71.6)
K. pneumoniae 284(8.7) 500(16.2) 2559 (17.9)
Pseudomonas 111 (3.4) 203(6.6) 1196(8.4)
Polymicrobial 44 (1.3) 70(2.3) 317(2.2)
Patient Outcomes
LOS, mean(Sd) 3.7 (2.8) 4.7 (6.7) 4.8 (3.6)
Total hospital cost,
mean(Sd)

$ 5852.7
(7682.3)

$ 7343.1
(8753.7)

$ 7429.5
(6962.3)

Conclusion. Compared to younger patients, older patients (≥50 years) were more
likely to have a cUTI due to K. pneumoniae or Pseudomonas. In addition, patients ≥ 51
years, on average, had longer LOS and higher hospitalization cost relative to pa-
tients < 50 years.
Disclosures. M. Mocarski, Forest Research Institute: Employee, Salary Q. Zhao,

Forest Research Institute: Employee, Salary M. Ding, Forest Research Institute: Em-
ployee, Salary S. Dixit, Forest Research Institute: Employee, Salary T. Lodise, Forest
Research Institute: Consultant, Consulting fee

1032. Microbiologically-evaluable Complicated Urinary Tract Infection:
Characterization in an Observational Data Source
Linda Mundy, MD, PhD1; Fanny Mitrani-Gold, MPH2; Nittaya Suppapanya, MS3;
Samantha St. Laurent, MPH3; 1Epidemiology, GlaxoSmithKline, Collegeville, PA;
2Epidemiology, GlaxoSmithKline, Research Triangle Park, NC; 3Observational Data
Analytics, GlaxoSmithKline, Collegeville, PA
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Background. Informative data on microbiologically-evaluable (ME) complicated
urinary tract infection (cUTI) typically arise from clinical trials. Characterization of
ME cUTI in electronic medical record (EMR)-linked administrative databases will pro-
vide standards of care diagnostics, treatments, and outcomes in broader populations.
Methods. Retrospective cohort study was conducted to characterize ME cUTI

cases in Health Facts1 , Cerner Corp, Kansas City, MO. Inclusion criteria were >18
years old with cUTI hospital episode in years 2008-2010 defined by International Clas-
sification of Diseases, 9th Revision, Clinical Modification codes, a urine culture report,
and >1 antimicrobial prescription. Descriptive analyses were conducted in SAS version
9.1.3 (The SAS Institute, Cary, NC).
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Results. Final cohort of 7754 adults was selected from 1.2 million hospital ep-
isodes. There were 4634 (60%) women, 53% were >65 years old, 3789 (49%) had
acute pyelonephritis (AP), and 5566 (72%) had ME urine cultures. Comorbidities,
categorized by Clinical Classifications Software, revealed age-stratified distinctions.
Among ME cUTI subjects, a single, definitive pathogen was reported for 78% with
AP and 63% in non-AP. In AP, the top-ranked pathogens were Escherichia
coli (55%), Klebsiella pneumoniae (7%), and Proteus mirabilis (5%); in non-AP
these were E. coli (26%), Pseudomonas aeruginosa (8%), and Enterococcus faecalis
(8%). Among isolates with susceptibility data, multidrug-resistance (MDR) to >3
drug classes was detected in 7% Enterobacteriaceae and 14% non-Enterobacteria-
ceae. Initial treatment, by drug class, was highest for fluoroquinolones (26%), ex-
tended-spectrum cephalosporins (21%), and glycopeptides/oxazolidinones (13%).
In ME cUTI subjects, 1193 (21%) had bacteremia with the same uropathogen.
Overall mean length of stay was 7.7 (SD 9.3) days and 147 (2%) had in-hospital
mortality.
Conclusion. This study provides recent epidemiology of ME cUTI andMDR path-

ogens in hospitalized adults. The algorithms created to identify the urine specimen,
pathogens, and susceptibility data in the microbiology files provide a framework for
detection of MDR pathogens in future population-based studies using EMR-linked ob-
servational data sources.
Disclosures. L. Mundy, GlaxoSmithKline: Employee, Salary F. Mitrani-

Gold, GlaxoSmithKline: Independent Contractor, Consulting fee N. Suppapanya,
GlaxoSmithKline: Employee, Salary S. St. Laurent, GlaxoSmithKline: Employee,
Salary

1033. Rapid detection of bacteriuria with a simple immunoassay test
Ann Stapleton, MD, FACP1; Marsha Cox, MS2; April Abbott, PhD, D(ABMM)3;
Thomas Hooton, MD, FIDSA4; 1Medicine, University of Washington, Seattle, WA;
2University of Washington, Seattle, WA; 3Laboratory Medicine, University of
Washington, Seattle, WA; 4Medicine, University of Miami, Miami, FL

Session: 120. UTIs: Epidemiology and Diagnostic Testing
Friday, October 10, 2014: 12:30 PM

Background. Urinary tract infections (UTIs) are frequently encountered in clini-
cal practice and most commonly caused by E. coli and other Gram negative uropath-
ogens. Given current concerns about cost of treatment and antimicrobial resistance,
rapid confirmation of bacteriuria in patients under consideration for empiric treatment
of UTI would potentially reduce expenditures and unnecessary antimicrobial treat-
ment. Current diagnostic methods are suboptimal: nitrite dipsticks have low sensitivity
and specificity and cultures take days. We tested a rapid immunoassay for bacteriuria
developed by Silver Lake Research Corporation (SLRC) in comparison with standard
bacterial culture using urine specimens submitted to a clinical microbiological labora-
tory in an urban academic medical center.
Methods. Study urines (N = 966) were obtained as de-identified discarded speci-

mens from the University of Washington Medical Center microbiology laboratory.
SLRC’s immunoassay test was performed in accordance with instructions, providing
a +/- result in about 15 minutes. Standard urine cultures were performed in parallel
and all organisms were identified to the species level.
Results. 79% of urine specimens were from an outpatient setting and 21%

were from inpatients. With urine culture used as the gold standard, the SLRC
test kit identified as positive 244/270 (sensitivity 90%) of samples with E. coli
or species of the genera Klebsiella, Proteus, Citrobacter, Pseudomonas, Serratia,
Acinetobacter or Enterobacter at a level of ≥103 CFU/ml. The specificity of the
test on samples with <103 CFU/ml of Gram negative uropathogens was 94%
(523/555).
Conclusion. A new rapid immunoassay test kit for direct detection of Gram neg-

ative bacteriuria in patient urine samples performed at high sensitivity (90%) and spe-
cificity (94%) as compared with standard culture of urine samples from both
outpatient and inpatient settings. Using this assay in point-of-care diagnosis of UTI
has the potential to reduce cost of treatment and overuse of antimicrobials for this
common infection.
Disclosures. All authors: No reported disclosures.

1034. Clinical Laboratory Practices in Speciating Organisms and Reporting
Results of Voided Urine Cultures
Maroun Sfeir, MD1; Thomas Hooton, MD, FIDSA2; 1Medicine, University of Miami
Miller School of Medicine/Jackson Memorial Hospital, Miami, FL; 2Medicine,
University of Miami, Miami, FL

Session: 120. UTIs: Epidemiology and Diagnostic Testing
Friday, October 10, 2014: 12:30 PM

Background. Studies comparing midstream voided and catheter urine specimens
in symptomatic women have shown that colony counts of E. coli as low as 102CFU/mL
in midstream voided urine (MSU), even when in mixed growth, are predictive of blad-
der infection. Given that clinical laboratories generally do not quantify organisms in
MSU cultures to this level, the use of MSU cultures in the diagnosis of cystitis may lead
to inappropriate interpretation of culture results. We queried laboratories to ask about
their MSU culture and reporting practices.

Methods. A convenience sample of clinical microbiology laboratories in Miami,
Florida, and nationally were queried. We called the laboratories to ask the microbiol-
ogy laboratory manager and/or the clinical microbiologist about their practices in spe-
ciating and reporting results of MSU cultures and to send us any written algorithms
relevant to such practices.
Results. We queried 11 local and 3 national clinical microbiology laboratories for

our study. We were able to talk by telephone with laboratory personnel in all 14 lab-
oratories to obtain study information, but only 8 laboratories sent us their MSU culture
algorithms. No laboratory refused to provide us with information. Results are shown in
the table.

Species identification and reporting of organisms growing in MSU.

No. organisms grown and colony
counts

No. (%) of labs speciating and
reporting

≥ 3 organisms at any colony count
≤ 2 organisms, CFU/mL for either or
both

• ≥104CFU/mL
• 103 - <104 CFU/mL
• <103 CFU/mL

0 (0)*

• 14 (100)

• 1 (7.1)†
• 0 (0)‡

*9 laboratories report such cultures as “mixed flora,” 3 “contaminated urine”
and 2 “multiple organisms present”; 5 of 14 also suggest to repeat the specimen

†4 other laboratories report growth at 103- <104 CFU/mL but don’t speciate; 9
report as “no growth”

‡9 report “no growth”; 5 report “<103 CFU/mL of unidentified organism”

Conclusion. Only one of 14 clinical microbiology laboratories speciate and report
organisms in MSU if ≤2 organisms grow at 103- < 104 CFU/mL, and none do if ≥ 3
organisms grow at any colony count. Lack of awareness by clinicians as to how their
clinical microbiology laboratory reports MSU results may result in misinterpretation of
such results, including underdiagnosis of low colony count or mixed growth E. coli
UTIs.
Disclosures. All authors: No reported disclosures.

1035. New Urine Reporting Criteria to Accurately Report Nosocomial
Clinical Urinary Tract Infection
Donna Schora, MT(ASCP)1; Irene Dusich1; Marc-Oliver Wright MT(ASCP), MS,
CIC1; Becky Smith, MD2; Lance Peterson, MD3; Richard Thomson Jr., PhD1;
1NorthShore University HealthSystem, Evanston, IL; 2Infection Control, NorthShore
University HealthSystem, Evanston, IL; 3Pathology and Medicine, NorthShore
University HealthSystem, Evanston, IL
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Friday, October 10, 2014: 12:30 PM

Background. Reducing unnecessary antimicrobial therapy is critical to patient
safety. We previously conducted an analysis to establish a colony count threshold
predicting clinically significant UTI developing in hospitalized patients (AJCP
2012;137:778-84). Patients with urine culture colony counts >105 CFU/ml were
74 times more likely to have a clinically significant UTI than patients with colony
counts <105 CFU/ml. With the approval of the Departments of Urology, Infec-
tious Disease, Quality, and Infection Control we modified our urine culture lab-
oratory reporting criteria for voided and Foley catheter samples from hospitalized
patients with a length of stay of >2 days. For these patients, a positive test con-
sists of 1-2 organisms at >105CFU/ml. Any other colony count or mixture of bac-
teria is reported as “Negative for Nosocomial UTI” (NNUTI). We hypothesize
that this new reporting scheme would accurately report the absence of a UTI
in >95% of samples. The first 5 months of the new reporting approach was val-
idated with chart review.
Methods. Inpatient urine cultures were assessed to determine if 1) a patient had

been in the hospital >2 days when the culture was taken and 2) the urine was a void-
ed or Foley sample. The culture report was assessed with chart review by a single
Infectious Disease Physician to determine if the patient had signs and symptoms
of a UTI when NNUTI was the result. Parameters to determine UTI included
fever >100.4°F, frequency, dysuria, or flank pain, and change in clinical status
with no other reason other than UTI. A negative urinalysis and no therapy support-
ed the NNUTI diagnosis.
Results. In 5 months, 29226 urine samples were evaluated. 401 patients were

reported as NNUTI. Of these, only 5 (1.2%) patients met criteria for potential symp-
tomatic UTI. Two patients treated for asymptomatic UTI were subsequently diagnosed
with Clostridium difficile infection and renal failure, respectively. The second patient
died of an adverse reaction to antibiotic therapy. No patient was adversely impacted by
a NNUTI culture report.
Conclusion. The new reporting criteria accurately reported the absence of a UTI in

>98% of samples that had bacterial counts of <105 CFU/ml. Overtreatment of UTI has
serious clinical consequences.
Disclosures. All authors: No reported disclosures.
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1036. Estrogen Hormone Replacement Therapy May Lower Risk of
Recurrent Urinary Tract Infections in Postmenopausal Women
Jana Dickter, MD1; Natividad Rodriguez, PharmD Candidate 2; Tien Nguyen,
PharmD3; 1Infectious Diseases, Kaiser Permanente, Fontana, CA; 2College of
Pharmacy, Western University of Health Sciences, Pomona, CA; 3Pharmacy
Administration, Kaiser Permanente, Fontana, CA

Session: 120. UTIs: Epidemiology and Diagnostic Testing
Friday, October 10, 2014: 12:30 PM

Background. Urinary tract infections (UTIs) are a frequent problem among post-
menopausal women necessitating antimicrobial use, and resistance is increasing. Every
year, 8-10% of postmenopausal women have 1 episode of a UTI; of these, 5% will have
a recurrence in the next year.1 Most women have been taken off estrogen hormone
replacement therapy (HRT). While studies have demonstrated systemic HRT does
not reduce the incidence of UTIs,1-4 topical HRT reduced the number of UTIs in 2
small studies.5,6To our knowledge no study has compared both treatment groups
with a control.
Methods. Retrospective charts (2011-2013) were randomly reviewed of women

age 60-75 with a documented history of UTI (N = 448). Excluded were patients taking
antibiotics for UTI prophylaxis; patients treated with antibiotics for other reasons than
UTI for >2 weeks, patients on both topical and systemic HRT, and patients on chronic
methenamine hippurate. Pts were separated into 3 groups (N = 75/group): those using
systemic HRT, topical HRT, and control. The primary outcome was number of UTIs/
patient over 1 year.
Results. UTIs/patient/year differed significantly between conditions (F

(2,222) = 8.75, p < 0.001), with post-hoc Tukey tests showing a significant difference
between topical and systemic (p < .001), and topical and control (p < .05), but not sys-
temic and control. The control group had an average of 1.24 UTIs/patient/year, com-
pared to 1.01 in the systemic group and 0.65 in the topical group. There were no
significant differences in age or other baseline characteristics of incidence of diabetes
mellitus, chronic kidney disease or urinary incontinence; however in the control group,
8% had a history/baseline diagnosis of atrophic vaginitis compared to 11% in the sys-
temic HRT group and 72% in the topical HRT group (χ2(2) = 93.24, p < 0.001).
Conclusion. UTIs are one of the most common reasons that antibiotics are

prescribed7. Increasing antimicrobial resistance among pathogens associated
with UTIs has been a real concern to the infectious disease community, and op-
tions for prevention are becoming increasingly more important. In our study,
topical HRT was associated with a lower incidence of UTIs compared to the
control group and may be beneficial when other preferred agents cannot be uti-
lized. Future studies should evaluate dosing/duration of HRT for most effective
outcomes.
Disclosures. All authors: No reported disclosures.

1037. The risk factors for resistant Esherichia coli infections after prostate
biopsy under fluoroquinolone prophylaxis
Özlem Kandemir, Professor1; Murat Bozlu2; Ozan Efesoy2; Onur Gültekin1;
Erdem Akbay2; 1Clinical Microbiology and Infectious Diseases, Mersin University
School of Medicine, Mersin, Turkey; 2Urology, Mersin University School of Medicine,
Mersin, Turkey

Session: 120. UTIs: Epidemiology and Diagnostic Testing
Friday, October 10, 2014: 12:30 PM

Background. To evaluate the risk factors of fluoroquinolone resistant or
ESBL-producing E coli infections after prostate biopsy under flouroquinolone
prophylaxis
Methods. From January 2003 to December 2012, we evaluated the records of 2215

patients who underwent TRUS guided 12-core prostate biopsy under flouroquinolone
prophylaxis. The risk factors including age, diabetes mellitus, hypertension, history of
hospital admission within 30 days, prior use of quinolons within 6 months of the bi-
opsy, first or repeat biopsy were evaluated for the development of flouroquinolon re-
sistance and ESBL producing E coli
Results. Of the 2215 patients, 153 had positive urine cultures such as 129 (84.3%)

E coli, 8 (5.2%) Enterococcus spp, 6 (3.9%) Enterobacter spp, 5 (3.2%) Pseudomonas spp,
3 (1.9%) MRCNS, 2 (1.3%) Klebsiella spp. Of the positive urine cultures yielded E coli,
99 (76.7%) were evaluated for fluoroquinolone (ciprofloxacin) resistance. In these
group 83 (83.8%) were fluoroquinolone resistant. In addition to 129 E coli strains
were examined for ESBL producing and ESBL positivity was found in 67 (51,9%) of
these strains. When the risk factors regarding the infection caused by ESBL producing
or quinolon resistant E coli strains were examined, the use of quinolones in the last 6
months and a history of hospitalization in the last 30 days were found to be significant
(p = 0,00, p = 0,021 and p = 0,034, p = 0,041 respectively)
Conclusion. We found that while fluoroquinolone prophylaxis started

before TRUS-guided prostate biopsy is still effective in preventing infectious
complications that might develop after biopsy, fluoroquinolone-resistant or ESBL-
producing E coli strains might be a common microorganism in patients with this
kind of complication. This study examined various risk factors for the development
of infection in both ESBL-producing strains and strains that developed resistance to
fluoroquinolones. Among these factors, a history of the use of fluoroquinolones in
the last 6 months and hospitalization in the last one month were found to be
significant.
Disclosures. All authors: No reported disclosures.

1038. Assesing the Management of Urinary Tract Infections at a Large,
Urban Teaching Hospital
Shreena Advani, PharmD1; Saira Rab, PharmD, BCPS2; Ameeta Kalokhe, MD3;
1Pharmacy, Grady Health Systems, Atlanta, GA; 2Grady Health System, Atlanta, GA;
3Department of Medicine, Emory University School of Medicine, Atlanta, GA
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Friday, October 10, 2014: 12:30 PM

Background. Recently, Grady Heath System (GHS) updated its urinary tract infec-
tion (UTI) management guidelines. Despite these guidelines, variability in the diagno-
sis and treatment of UTIs at GHS has been noted. Such deviation of clinical practice
can have a tremendous impact on patient outcomes; therefore, we aimed to evaluate
the preliminary efficacy of a pharmacist-driven educational pilot intervention in im-
proving the management of UTIs.
Methods. From October 1, 2013 to March 31, 2014 a three-phase pilot study was

conducted to identify patients 18 years or older with a urinalysis (UA) ordered
for evaluation of a potential UTI. The initial phase involved retrospective chart re-
view; UTIs were categorized as adherent or non-adherent based on whether their
management was in line with GHS guidelines. The intervention phase involved
the delivery of pharmacist-led education sessions focusing on recommendations
for appropriate management of UTIs and the provision of informational pocket
cards with diagnostic and treatment algorithms based on GHS guidelines. The
final phase of the study consisted of a prospective chart review assessing UTI man-
agement similar to the initial phase. Lastly, a pharmacist provided real-time feed-
back to a physician member of the treatment team if non-guideline-based UTI
management was identified.
Results. Data for 100 patients was analyzed for the retrospective phase of the

study. Of these, 86% were managed in compliance with guidelines. Data for 100 pa-
tients was analyzed for the prospective phase of the study. Of these, 90% were man-
aged in compliance with guidelines, leaving 10% that were non-compliant requiring
intervention. All UTIs evaluated were treated with guideline-compliant duration of
therapy. Empiric antibiotic selection was in compliance with guidelines 66% of the
time during the pre-intervention phase, compared to 76% during the post-interven-
tion phase. Annualized cost savings based on antibiotic use avoidance resulting
from pharmacist intervention were calculated as $5,000 for a 7-day course of
antibiotics.
Conclusion. Pilot findings suggest that a simple, pharmacist-driven edu-

cational intervention can impact adherence to hospital UTI management guide-
lines, and thus result in improved antibiotic stewardship and substantial cost
savings.
Disclosures. All authors: No reported disclosures.

1039. Urinary Tract Infections in an African Teaching Hospital, a
Comparison of Antimicrobial Susceptibility of Inpatient and Outpatient
and Catheter Associated Risks.
Alex Owusu-Ofori, MD1; Yaw Boaitey, BSc2; Enoch Frimpong, MD1;
1Clinical Microbiology, Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana; 2Microbiology, Komfo Anokye Teaching Hospital, Kumasi,
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Background. Nosocomial infections associated with resistant micro-organisms
leads to increased morbidity. Urinary tract infections (UTI) especially catheter associ-
ated UTI (CAUTI) is one of the common nosocomial infections. We compared isola-
tion rates and antibiotic susceptibility patterns between isolates from In-patients and
Outpatients and from CAUTI and non-CAUTI patients.
Methods. A four month prospective study involved 2232 urine samples from pa-

tients at the Komfo Anokye Teaching Hospital in Kumasi, Ghana. Of these, 759 pa-
tients were randomly selected and interviewed to determine whether they had been
catheterized or not. Bacteria were identified by standard microbiological and biochem-
ical methods. Antimicrobial susceptibility testing was performed on all bacterial
isolates.
Results. The median age of patients was 28 years and in-patients made up

46.3% of participants. The rate of positive cultures was 26% and the most frequent
isolates were E. coli- 42.5%, Klebsiella spp-25.9%, Coliforms-7.4% and Candida spp-
3.4%.
Inpatients had more positive cultures (31.3% vs 22.8%, p value <0.0001) but the

micro-organisms isolated were similar. The odds of a catheterized patients having
UTI was 1.99 (95%CI 1.40-2.85). Positive cultures was significantly higher in cath-
eterized than non-catheterized patients (43.4% vs 27.7%, p value < .0001) and Iso-
lates were similar except for Pseudomonas aeruginosabeing the 4th leading isolate
from the CAUTI group.
The most effective antimicrobials against gram negative bacteria were meropenem

and amikacin with sensitivities of 97.4 and 96.7% respectively. Resistance of E. coli
to antimicrobials was significantly lower in Outpatient than Inpatient, including
gentamicin 48.7% vs 66.1%, ciprofloxacin 57.7% vs 65.6%, ceftriaxone 65.7% vs
87.5% and ceftaxidime 36.8% vs 48.9%. Klebsiella spp had a similar trend as E.
coli. There was no significant difference of antimicrobial resistance between isolates
from catheterized and non-catheterized patients.
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Conclusion. E.coli was the commonest pathogen. Resistance rates of urine path-
ogens amongst In-patients were higher than in Out-patients. These findings suggest
that different empirical prescriptions may be necessary for Inpatients and
Outpatients.
Disclosures. All authors: No reported disclosures.

1040. Describing Antibiotic Utilization Patterns and Healthcare Costs for
Ambulatory and Inpatient/ED Treatment of Complicated Urinary Tract
Infection (cUTI)
Sudeep Karve, PhD1; Judith Hackett2; Kenneth Lawrence2; Bingcao Wu3;
Tunceli Ozgur3; Ralph Turner3; 1Epidemiology, AstraZeneca, Gaithersburg, MD;
2AstraZeneca, Waltham, MA; 3Health Core Inc., Wilmington, DE
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Background. The study objective was to describe ambulatory antibiotic (ABX)
utilization patterns and total healthcare costs among patients with cUTI managed
in an ambulatory care (AMB) setting or AMB plus inpatient/ED (IPED) care
setting
Methods. This was a retrospective analysis of the HealthCore Integrated Research

Environment (HIRE) database for the period 2006 through 2013. Patients with cUTI
(defined as treatment failure to first AMB ABX administration) were selected and cat-
egorized into IPED and ABM groups. The IPED cohort required an initial AMB visit
and an ABX prescription for UTI followed by an inpatient/ED admission within 30
days. The AMB cohort was required to have a second office visit and two distinct
ABX, on different service dates, within 30 days of initial AMB visit. The index date
for the IPED cohort was the cUTI-related admission date and for AMB it was the
first cUTI-related physician office visit. AMB patients were followed for 30 days post
index date and IPED patients were followed for 30 days pre-index date through the
index hospital/ED discharge.
Results. The IPED cohort consisted of 29,533 (41.5%) patients and the AMB co-

hort consisted of 41,605 (58.5%) patients. Patients were primarily female (IPED:
81%, AMB: 86%) and the average age was similar (IPED =54 and AMB =52) for
the two groups. AMB patients had fewer co-morbidities and their Deyo-Charlson
Co-morbidity score (mean: 0.8) was lower compared with the IPED cohort (mean:
1.3). During outpatient treatment most patients in both cohorts were treated with an
oral antibiotic (AMB = 99.7%; IPED = 96.2%). AMB patients filled an average of 2.6
prescriptions and had 2.1 distinct oral ABX compared to IPED patients who filled 1.4
prescriptions and had 1.3 distinct oral ABX. The AMB cohort also had a greater per-
centage of IV-ABX use (16.3% vs 12.3%). All cause mean costs for AMB cohort were
$2,871 and $13,612 and $3,720 for the IPED cohort with and without the index hos-
pital/ED admission.
Conclusion. cUTI is a refractory and expensive to treat illness. Long-term antibi-

otic resistance is a treatment risk. These results provide a basis for future research on
improved AMB management strategies that may help prevent or shorten IPED
treatment.
Disclosures. S. Karve, AstraZeneca: Employee, Salary J. Hackett, Astra Zeneca:

Employee, Salary

1041. Economic Burden Associated with Key Gram-negative Pathogens
among Patients with Complicated Urinary Tract Infections across US
Hospitals
Michelle Mocarski, MPH1; Qi Zhao, MD, MPH1; Minming Ding, MS1; Shailja Dixit,
MD, MS, MPH1; Thomas Lodise, PharmD2; 1Forest Research Institute, Jersey City, NJ;
2Albany College of Pharmacy and Health Sciences, Albany, NY
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Friday, October 10, 2014: 12:30 PM

Background. cUTI is a frequent cause of hospitalization and results in consid-
erable morbidity and mortality. While this is well appreciated, scant data are avail-
able on the economic burden posed by the various Gram-negative pathogens that
cause cUTIs. The objectives of this study were to compare hospital length of stay
(LOS) and total hospital costs for patients with cUTI due to different Gram-nega-
tive bacteria.
Methods. Retrospective observational study using Premier research database was

conducted. Inclusion criteria: (1) age ≥ 18 years, (2) patients with an admission to hos-
pital for > 2 days between July 2012-June 2013, (3) primary diagnosis of cUTI by ICD-
9 codes (590.1, 590.80, 590.8, and 599.0), (4) ICD-9 code for E. coli (041.4), K. pneu-
moniae (041.3), or Pseudomonas (041.7), and (5) received intravenous antibiotic with-
in 3 days of hospital admission. Demographics, comorbid conditions, and outcomes
were compared between pathogens of interests.
Results. During the study period, 20688 hospitalized patients had a primary diag-

nosis of a cUTI across 487 hospitals and met the above criteria. Patient characteristics
and outcomes are presented in the table.
Conclusion. Economic burden associated with complicated urinary tract infection

is substantial, especially for patients infected with gram negative infections. In our
study, cUTI due to Pseudomonas and > 1 Gram-negative pathogen pose greater eco-
nomic challenges underscoring the need for new agents to treat these increasingly dif-
ficult infections.
Disclosures. M. Mocarski, Forest Research Institute: Employee, Salary Q. Zhao,

Forest Research Institute: Employee, Salary M. Ding, Forest Research Institute:

Employee, Salary S. Dixit, Forest Research Institute: Employee, Salary T. Lodise, Forest
Research Institute: Consultant, Consulting fee

Patient
Characteristics

E. coli
N=3343

K.pneumoniae
N=15404

Pseudomonas
N=1510

Polymicrobial
N=431

Age, mean(Sd) 73.5(15.1) 68.4(19.8) 74.1(15.2) 72.0(15.6)
Female, N (%) 2455(73.4) 12339 (80.1) 741(49.1) 307(71.2)
Caucasian 2500(74.8) 11091(72.0) 1143(75.7) 305(70.8)
Charlson

Comorbidity
Score, N (%)
0 837(25.0) 5638(36.6) 390(25.8) 101(23.4)
1 817(24.4) 3899(25.3) 322(21.3) 115(26.7)
2 640(19.1) 2412(15.7) 306(20.3) 82(19.0)
>=3 1049(31.4) 3455(22.4) 492(32.6) 133(30.9)

Patient
Outcomes

E. coli
N=3343

K. pneumoniae
N=15404

Pseudomonas
N=1510

Polymicrobial
N=431

LOS, median
(IQR)

4.0(3.0) 3.0(2.0) 5.0(4.0) 5.0(4.0)

Total Hospital
Cost, median
(IQR)

$ 5751.7
(4657.4)

$ 5320.4
(4087.3)

$ 7002.4(5673.3) $ 6974.4
(6106.0)

1042. Prevalence of Fluoroquinolone- and Ceftriaxone-resistant E. coli
among U.S. Emergency Department Patients with Acute Pyelonephritis
Gregory Moran, MD, FIDSA, FACEP1,2; Anusha Krishnadasan, PhD3;
William Mower, MD, PhD2; Fredrick Abrahamian, DO2; Sukhjit Takhar, MD4;
David Talan, MD FIDSA, FACEP1,2; The EMERGEncy ID NET Study Group1;
1Emergency Medicine/Infectious Diseases, Olive View-UCLAMedical Center, Sylmar,
CA; 2Emergency Medicine, David Geffen School of Medicine at UCLA, Los Angeles,
CA; 3Emergency Medicine, Olive View-UCLA Medical Center, Sylmar, CA;
4Emergency Medicine, Brigham and Women’s Hospital, Boston, MA
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Background. To determine the prevalence of and potential risk factors for fluoro-
quinolone-resistant and ESBL-producing E. coli, we report preliminary results of pa-
tients with acute pyelonephritis presenting to a network of U.S. emergency
departments (EDs, EMERGEncy ID NET).
Methods. This is a prospective observational study of patients ≥18 years old with

flank pain and/or costovertebral angle tenderness, ED temperature ≥38°C, and clini-
cally suspected acute pyelonephritis. Historical and examination data were collected
during the index visit. Enrolled patients provided a urine specimen and cultures grow-
ing E. coli >103 cfu/ml were tested for antimicrobial susceptibility. Some isolates with a
ceftriaxone MIC >1 µg/ml were tested for ESBL at site labs, and all will have confirma-
tory testing at a reference lab. Prevalence of resistance was compared to a similar study
conducted in 2000-2004.
Results. We have enrolled 371 subjects since July 2013 from 9 EDs; 62 were ex-

cluded because a urine culture was not done or the specimen was contaminated. Of
309 subjects, median age was 37 years and 86.4% were female. Of the 230 (74.4%)
that grew a pathogen, 210 (91.3%) grew E. coli. Among those with E. coli infection,
the isolate was fluoroquinolone-resistant in 13.9% and ceftriaxone-resistant in 8.1%.
Among those with any or none of antibiotic exposure in the previous 2 months, hos-
pitalization or residence in a long term care facility (LTC) in the previous 90 days, the
prevalence of fluoroquinolone resistance was 22.9% and 11.3%, and ceftriaxone resis-
tance was 18.8% and 5.0%, respectively. Among those with ceftriaxone-resistant E. coli
infection, 47.1% used antimicrobials in the previous 2 months, and 17.6% had been
hospitalized or resided in a LTC in the previous 90 days. At site labs, 11/17 ceftriax-
one-resistant E. coli isolates were tested for ESBL and all were positive. In 2000-2004,
among a similar ED population, the prevalence of E. coli fluoroquinolone resistance
was 4.0% and no ESBL infections were found.
Conclusion. Based on our preliminary data, the prevalence of E. coli fluoroquin-

olone resistance has increased, and ceftriaxone resistance, often due to ESBL produc-
tion, is now being seen in U.S. ED patients, including among those without recent
health care setting exposure.
Disclosures. D. Talan, Centers for Disease Control and Prevention: Grant Inves-

tigator, Research grant

1043. Fluoroquinolone Resistance in Community-acquired Acute
Pyelonephritis: Clinical Characteristics, Risk Factors and Clinical Response
according to Fluoroquinolone MIC of Uropathogens
Yeonjae Kim, MD1; Seong-Heon Wie, MD2; Jieun Kim, MD3; Moran Ki, MD4; Yong
Kyun Cho, MD5; Seoung-Kwan Lim, MD6; Jin Seo Lee, MD7; Ki Tae Kwon, MD, PhD8;
Hyuck Lee, MD9; Hee Jin Cheong, MD10; Seong Yeol Ryu11; Moon-Hyun Chung,
MD12; Hyunjoo Pai, MD13; 1Infectious Disease, College of Medicine Hanyang
University, seoul, South Korea; 2St. Vincent Hospital Catholic University, Suwon,
South Korea; 3Division of Infectious Diseases, Hanyang University Hospital, Seoul,
South Korea; 4Department of Preventive Medicine, Eulji University School of
Medicine, Daejeon, South Korea; 5Department of Infectious Disease, Gachon
University Gil Hospital, Incheon, South Korea; 6Ajou University Hospital, Suwon,
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South Korea; 7Department of Internal Medicine, Division of Infectious Disease,
Kangdong Sacred Heart Hospital, Hallym University College of Medicine, Seoul, South
Korea; 8Internal Medicine, Daegu Fatima Hospital, Daegu, South Korea; 9Dong-A
University Hospital, Busan, South Korea; 10Korea University, Ansan, South Korea;
11Gyemyeong University Hospital, Daegu, South Korea; 12Inha University Hospital,
Incheon, South Korea; 13Division of Infectious Diseases, Department of Internal
Medicine, Hanyang University Hospital, Seoul, South Korea

Session: 121. UTIs: Management and Issues in Drug-Resistance
Friday, October 10, 2014: 12:30 PM

Background. The objective of this study was to investigate clinical characteristics,
risk factors of community-acquired acute pyelonephritis (CA-APN) caused by fluoro-
quinolone-resistant (FQ-R) uropathogen, and clinical response according to FQ MICs
of uropathogen.
Methods. We performed prospective observational study, which collected clinical

data of CA-APN women with identified urinary pathogen from urine or blood cultures
visiting 11 university hospital from March 2010 to February 2012.
Results. Among 775 CA-APN patients, 587 with FQ susceptibility results were an-

alyzed. Numbers of FQ-R and fluoroquinolone-susceptible (FQ-S) group were 127
(21.6%) and 460 (78.4%). In clinical characteristics, more patients in FQ-R group
had an age >65 years (56.7% vs 44.6%, p = 0.015), history of antibiotics usage within
1 year (48.1% vs 24.3%, p < 0.001), history of admission within 1 year (43.7% vs 22.8%,
p<0.001), Charlson co-morbidity index >1 (26.8% vs 21.3%, p = 0.191), and extended-
spectrum β-lactamase positivity (27.2% vs 4.2%, p < 0.001). Clinical response within 72
hours (early clinical response, ECR), final clinical response and mortality were not dif-
ferent between the two groups, although duration of hospitalization was longer in FQ-
R group (median 9.0 vs 7.0 days, p = >0.001). In subgroup of 142 subjects using FQ
during initial 72 hours, final clinical response or mortality was not different between
the two groups. However, ECR was more frequent (50.0% vs 75.0%, p = 0.012) and du-
ration of hospitalization was shorter (median 10.5 vs 7.0 days, p<0.001) in FQ-S than
FQ-R group. Multivariate logistic regression proved that age >65 years (OR 1.572, CI
1.004-2.460, p = 0.048) and history of antibiotics usage within 1year (OR 2.902, CI
1.842-4.573, p < 0.001) were significant risk factors for FQ-R. Among the 142 subjects,
FQ MICs of Escherichia colifrom urine or blood were available in 64 patients, and ECR
according to FQ MIC was analyzed: 72.5% (29/40) in patients with MIC
<0.004∼ 0.125 µg/ml, 76.9% (10/12) with 0.19∼ 3 µg/ml, 80% (4/5) with 4∼ 16 µg/
ml and 57.1% (4/7) with >32 µg/ml.
Conclusion. Risk factors of FQ-R were age >65 years and history of antibiotics usage

within 1 year, and duration of hospitalization was longer in FQ-R than FQ-S group. Pa-
tients with FQ MIC ≤16 µg/ml showed a similar ECR to those with susceptible isolates.
Disclosures. All authors: No reported disclosures.

1044. Efficacy of Ceftolozane/Tazobactam vs Levofloxacin in the Treatment
of Complicated Urinary Tract Infections (cUTI) caused by Levofloxacin-
resistant Pathogens: Results from the ASPECT-cUTI Trial
George Sakoulas, MD1; Obiamiwe Umeh, MD, MSc2; Jennifer Huntington, PharmD2;
Daniel Cloutier, PharmD2; Judith Steenbergen, PhD2; Guojun Yuan, PhD2;
Minjung Yoon, MPH2; Ellie Goldstein, MD, FIDSA, FSHEA3; 1Department of
Pediatrics, University of California San Diego School of Medicine, San Diego, CA;
2Cubist Pharmaceuticals, Lexington, MA; 3RM Alden Research Laboratory, Santa
Monica, CA
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Background. Ceftolozane/tazobactam demonstrates excellent activity in vitro
against Gram-negative pathogens, including extended spectrum β-lactamase–produc-
ing Enterobacteriaceae and multidrug-resistant Pseudomonas aeruginosa. The efficacy
of ceftolozane/tazobactam in the subset of patients with cUTI, including pyelonephri-
tis, caused by levofloxacin (LVX)-resistant pathogens was examined from pooled effi-
cacy data of 2 Phase 3, randomized, controlled, double-blind trials (NCT01345929 and
NCT01345955).
Methods. Hospitalized patients ≥18 years old with pyuria and clinical symptoms of

cUTIwere randomized to either intravenous ceftolozane/tazobactam 1.5 g every 8 hours or
intravenous LVX 750 mg/day for 7 days, prior to availability of susceptibility data. Primary
outcome was the composite microbiological eradication and clinical cure (composite cure)
rate at the test-of-cure (TOC) visit 5-9 days after the end of therapy in the microbiological
modified intent-to-treat (mMITT) and microbiologically evaluable (ME) populations.
Results. A total of 1083 patients were enrolled, 800 were included in the mMITT

population, and 212 had LVX-resistant baseline uropathogens; 176/212 were suscep-
tible to ceftolozane/tazobactam. Ceftolozane/tazobactam demonstrated significantly
higher composite cure rates and per-pathogen microbiological eradication rates vs
LVX in the mMITT and ME populations (Table).
Conclusion. Ceftolozane/tazobactam demonstrated superior composite cure rates

vs LVX in cUTI caused by LVX-resistant pathogens. Ceftolozane/tazobactammay offer
an alternative treatment for cUTI in settings of increasing fluoroquinolone resistance
among common uropathogens.
Disclosures. G. Sakoulas, Cubist Pharmaceuticals: Consultant and Speaker’s Bu-

reau, Consulting fee and Speaker honorarium O. Umeh, Cubist Pharmaceuticals: Em-
ployee and Shareholder, Salary J. Huntington, Cubist Pharmaceuticals: Employee and
Shareholder, Salary D. Cloutier, Cubist Pharmaceuticals: Employee and Shareholder,
Salary J. Steenbergen, Cubist Pharmaceuticals: Employee and Shareholder, Salary

G. Yuan, Cubist Pharmaceuticals: Employee, SalaryM. Yoon, Cubist Pharmaceuticals:
Employee, Salary E. Goldstein, Cubist Pharmaceuticals: Grant Investigator, Scientific
Advisor and Speaker’s Bureau, Grant recipient

Outcomes in the
LVX-resistant
Population at TOC Population

Ceftolozane
/Tazobactam

% (n/N)
LVX %
(n/N)

Difference %
(95%

Confidence
Interval)

Composite Cure
Rate

mMITT 60.0 (60/100) 39.3
(44/
112)

20.7 (7.23 to
33.17)

ME 64.0 (57/89) 43.4
(43/
99)

20.6 (6.33 to
33.72)

Per-pathogen
Microbiological
Eradication Rate

ME

Enterobacteriaceae 71.4 (55/77) 45.2
(38/
84)

26.2 (10.96 to
39.72)

Escherichia coli 72.9 (43/59) 44.1
(30/
68)

28.8 (11.59 to
43.55)

Klebsiella
pneumoniae

81.8 (9/11) 30.0
(3/
10)

51.8 (9.50 to
75.05)

P. aeruginosa 100.0 (3/3) 37.5
(3/8)

62.5 (-2.09 to
86.32)

1045. Linezolid Compared to Daptomycin for the Treatment of
Vancomycin-resistant Enterococcal Urinary Tract Infections
Ryan P. Moenster, PharmD1,2; Travis W. Linneman, PharmD1,2; Bethanne Carpenter1;
Stephanie Tackett1; 1Pharmacy Practice, St. Louis College of Pharmacy, St. Louis, MO;
2Pharmacy Services/Medicine Specialty Care, St. Louis VA Medical Center - John
Cochran Division, St. Louis, MO
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Background. Enterococcus remains the second most frequently isolated organism
from the urine of hospitalized patients. With as many as 30% of all enterococcal iso-
lates resistant to vancomycin, treatment options are limited.
Methods. A retrospective cohort study was conducted of all patients at a VAmedical

center with a urine culture positive for vancomycin-resistant enterococci (VRE) and
treated with≥ 7 days of either linezolid or daptomycin between January 1 2007 and
December 31 2012. Patients who received >24 hours of any agent active against VRE
before initiation of either antibiotic, those with a urinary tract infection (UTI) in the
previous year, those with more than 1 organism found on urine culture, patients on
hemodialysis, and those with absolute neutrophil counts <500 cells/mm3 were excluded.
The primary outcome was therapeutic failure, defined as a new urine culture positive

for VRE within 1 month of completing initial antibiotic therapy. Secondary outcomes
were a composite of treatment failure, which included a new urine culture positive for
VRE, or the prescribing of any antibiotics for a UTI, or a urine analysis with >10 WBC/
hpf within 1 month of initial therapy completion.
Results. Twenty-nine patients met inclusion criteria; 21 were treated with linezolid

and 8 with daptomycin. One patient treated with linezolid experienced therapeutic fail-
ure (4.76%) compared to no patients treated with daptomycin (p > 0.05). Five patient
(23.8%) treated with linezolid and 1 patient (12.5%) treated with daptomycin experi-
enced the composite outcome treatment failure (p = 0.50). A regression analysis for
the variables of agent selected, presence of an indwelling catheter, or spinal cord injury
or nursing home resident was completed; only spinal cord injury or nursing home res-
ident was significant with an odds ratio of 11.0 (95% CI 1.27-95.18; p = 0.025). No pa-
tients in either group experienced significant adverse effects while receiving therapy.
Conclusion. In this small, retrospective cohort of patients with VRE UTIs there

was no significant difference in outcomes between patients treated with linezolid or
daptomycin. Patients with spinal cord injuries or who were nursing home residents
had a higher risk of treatment failure.
Disclosures. All authors: No reported disclosures.

1046. Economic Burden of Herpes Zoster by Age Group in
Immunocompetent Patients in the United States
Justin Gatwood, MPH1; Barbara Johnson, MBA2; Liisa Palmer, PhD3; Gregory Lenhart,
MS2; Kosuke Kawai, ScD, SM4; Camilo Acosta, PhD, MSc4; 1Custom Data Analytics,
Truven Health Analytics, Durham, NC; 2Outcomes Research, Truven Health
Analytics, Cambridge, MA; 3Outcomes Research, Truven Health Analytics, Bethesda,
MD; 4Global Health Outcomes Vaccines, Merck and Co., Inc., West Point, PA
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Background. While the Advisory Committee on Immunization Practices (ACIP)
recommends vaccination against herpes zoster (HZ) for those 60 and older, FDA ap-
proval extends vaccination to those aged 50-59. This study sought to examine direct
and indirect medical costs of HZ among immunocompetent persons in the U.S. by
age groups informed by vaccination recommendations.
Methods. This was a retrospective case-control analysis using the Truven Health

MarketScan1 Research databases (2008-2011) to determine the incremental direct and
indirect cost associated with HZ. Cases were identified by a diagnosis code for HZ
(ICD-9-CM: 053.xx), continuous enrollment 12 months pre/post diagnosis, and lack-
ing a prior diagnosis for or vaccination against HZ. Cases were matched to immuno-
competent controls without HZ using demographic and clinical variables and baseline
medical expenditures. Healthcare costs, resource utilization, and indirect costs were de-
scriptively compared between those with and without HZ from 21 days prior through
one year following diagnosis.
Results. A total of 98,916 cases were identified and matched 1:1 to controls. We

found a significant difference in average total healthcare cost between patients with
HZ and patients without HZ ($6,241 vs $4,933, p < 0.001), leading to an average incre-
mental healthcare cost of $1,308. Total cost to treat HZ and related utilization increased
with age, peaking at over $13,000 for those 80 years and older. Incremental costs to treat
HZ in patients aged 50-59 was higher than in patients aged 60-69, ($1,614 vs $1,249,
p < 0.001). Significant incremental indirect costs due to work absence (ABS) and
short-term disability (STD) were also observed in HZ patients aged 50-59
(ABS = $885, STD = $206) and those aged 60-64 years (ABS = $715, STD = $304).
Conclusion. HZ burden in adults can lead to considerable incremental healthcare

and work loss-related costs. Significant resources are currently being expended on pa-
tients aged 50-59, for which the vaccine is approved, but not yet ACIP recommended.
Disclosures. J. Gatwood, Truven Health Analytics: Employee, Salary B. Johnson,

Truven Health Analytics: Employee, Salary L. Palmer, Truven Health Analytics: Em-
ployee, Salary G. Lenhart, Truven Health Analytics: Employee, Salary K. Kawai,
Merck and Co., Inc.: Employee, Salary C. Acosta, Merck and Co., Inc.: Employee
and Shareholder, Salary

1047. Use of electronic data to identify new zoster cases for a vaccine
effectiveness study
Roger Baxter, MD1; John Hansen, MPH1; Joan Bartlett, MPH1; Ned Lewis, MPH1;
Bruce Fireman, MA1; Laurie Aukes, RN1; Morgan Marks, PhD2; Patricia Saddier, MD,
PhD3; 1Kaiser Permanente Vaccine Study Center, Oakland, CA; 2Merck, North Wales,
PA; 3Epidemiology, Merck Research Laboratories, North Wales, PA
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Background. In the pilot phase of a study of the long-term effectiveness of Zosta-
vaxTM(live zoster vaccine indicated for the prevention of herpes zoster (HZ)), we ex-
amined the performance of combinations of diagnostic codes, medications, and
laboratory tests in identifying new HZ cases.
Methods. In the Kaiser Permanente Northern California Region, we used comput-

erized data to identify first HZ diagnoses (no HZ diagnoses in the previous 12 months)
among study participants 50 years of age or older from 2007 through 2012. We then
used ICD9 codes, “internal” diagnostic terms (more specific than ICD9 codes), health
care setting (outpatient, emergency department, hospital), coding position (primary
diagnosis or other), antiviral medications, and VZV and HSV laboratory tests to create
mutually exclusive categories of potential cases which were expected to have a low, me-
dium, or high predictive value for incident HZ. Representative samples of medical
charts from each category were reviewed and diagnoses were adjudicated by two phy-
sicians independently, with discordant cases adjudicated by a third clinician
Results. We identified 39,570 cases of HZ over the pilot study period, after restrict-

ing the diagnosis to cases that did not also have a post-herpetic neuralgia (PHN) in-
ternal diagnostic term at the time of their first HZ code. 36,417 (92%) cases were
classified in the high category, which consisted of any HZ diagnoses with an antiviral
medication or positive VZV lab result, or a primary HZ diagnosis so long as there was
no indication of HSV. Of 200 adjudicated cases from the high category, 185 (92.5%)
were confirmed as having received a diagnosis for incident HZ (95% CI, 87.9%-95.7%).
Conclusion. It is feasible to use electronic data to identify a large subset of new HZ

diagnoses that are highly predictive of the diagnosis of new-onset HZ.
Disclosures. R. Baxter, GSK: Investigator, Research grant; Merck: Investigator,

Research grant; Pfizer: Investigator, Research grant; Novartis: Investigator, Research
grant; MedImmune: Investigator, Research grant; Sanofi Pasteur: Investigator, Re-
search grant; M. Marks, Merck Sharp and Dohme, Corp.: Employee and Shareholder,
Salary P. Saddier, Merck Sharp and Dohme, Corp.: Employee and Shareholder, Salary

1048. Pregnancy Registry for Varicella-Zoster Virus-Containing Vaccines:
18-Year Summary of Pregnancy Outcomes
English Willis, MD1; Ann Marko, BSN, RN1; Mona Marin, MD2; Sonja Rasmussen,
MD3; Stephanie R. Bialek, MD, MPH2; Ann Redfield, MSN, RN1; Maureen Mcgee,
BSN, RN1; Adrian Dana, MD1; 1Clinical Safety and Risk Management, Merck Research
Laboratories, Merck and Co., Inc., North Wales, PA; 2Division of Viral Diseases,
Centers for Disease Control and Prevention, Atlanta, GA; 3Influenza Division, Centers
for Disease Control and Prevention, Altanta, GA
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Background. VARIVAX1 , ProQuad1 and ZOSTAVAX1 contain live attenuated
varicella zoster virus (VZV) and are contraindicated during pregnancy. Merck and Co.,

Inc. and the Centers for Disease Control and Prevention collaboratively established a
pregnancy registry for VZV-containing vaccines to monitor congenital varicella
syndrome (CVS) and other birth defects in offspring of women inadvertently exposed
to these vaccines during pregnancy. A summary of 18 years of registry data is
presented.
Methods. Health-care providers from the United States, Puerto Rico, and Canada

voluntarily report administration of VZV-containing vaccines to women within 3
months before or during pregnancy. Follow-up is conducted to obtain pregnancy out-
comes. Reports are classified by timing of registry notification (before vs after pregnan-
cy outcome is known), VZV serostatus at vaccination, and timing of exposure in
relation to gestational age. The theoretical risk for CVS is defined as “high” if vaccina-
tion occurred during the 1st or 2nd trimester. Prospective reports (received before the
outcome of pregnancy was known) are used for rate calculations. Metropolitan Atlanta
Congenital Defects Program methodology is used to define birth defects and calculate
rates.
Results. From March 17, 1995 through March 16, 2013, 893 prospective reports

with outcomes available for analysis were received. Most exposures (n = 886) were to
VARIVAX. No features consistent with CVS were identified among all 810 live births in
the registry or among those of varicella-susceptible women exposed during the high
risk period (n= 95, rate = 0%, 95% confidence interval [CI] 0.0, 3.8). Major birth de-
fects were reported in 18 offspring of women with pregnancy outcomes ≥20 weeks ges-
tation resulting in a birth prevalence of 2.1 per 100 liveborn infants (95% CI 1.2, 3.4),
similar to the prevalence in the general population. No specific pattern or clustering by
type of defect was identified.
Conclusion. We observed no cases of CVS and no increased prevalence for other

birth defects after exposure to VZV-containing vaccines during pregnancy. However,
the number of exposures is insufficient to exclude a very low risk of CVS in varicella-
susceptible women exposed during the high risk period. VZV-containing vaccines re-
main contraindicated for pregnant women.
Disclosures. All authors: No reported disclosures.

1049. Evaluating the Population Impact of HPV Vaccine on High
Grade Cervical Intraepithelial Neoplasia Rates in an Era of Decreasing
Screening
Deven Patel, MPH1,2; Mary Scahill1; Susan Hariri, PhD3; Lauri Markowitz, MD4;
Edwin VanWijngaarden, PhD2; Gary Hollick, PhD5; Nancy M. Bennett, MD6; 1Center
for Community Health, University of Rochester Medical Center, Rochester, NY;
2Department of Public Health Sciences, University of Rochester Medical Center,
Rochester, NY; 3Division of STD Prevention, Centers for Disease Control and
Prevention, Atlanta, GA; 4Centers for Disease Control and Prevention, Atlanta, GA;
5Emerging Infections Program, University of Rochester Medical Center, Rochester,
NY; 6University of Rochester Medical Center, Rochester, NY
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Background. Vaccination for two oncogenic human papillomavirus (HPV) types
has been available since 2006. Current efforts focus on the effectiveness of this vacci-
nation in reducing the risk of high grade cervical intraepithelial neoplasia (CIN). Mon-
itoring of the impact of vaccine on CIN grade 2 or higher (CIN2+) has been ongoing in
Monroe County, NY since 2008 as one of five sites participating in the HPV-IMPACT
study which is part of the Centers for Disease Control and Prevention (CDC) Emerg-
ing Infections Program. Because CIN2+ cases are detected through routine cervical
cancer screening and can be impacted by changes in screening, screening rates in
the HPV-IMPACT catchments are also estimated as part of the project. To elucidate
the potential independent impact of HPV vaccination, we examined the reduction in
CIN2+ case rates while adjusting for the change in screening rates.
Methods. Screening rates and CIN2+ incidence rates from 2008-2012 were calculat-

ed for females aged 18-29, in Monroe County, New York. Screening data were obtained
from three local laboratories that collectively process all Monroe County PAP smear test
specimens. Cases of CIN2+ were ascertained according to the HPV-IMPACT protocol
from all pathology laboratories serving Monroe County residents. The 2010 Census pop-
ulation was used as the denominator for both rates. Poisson regression was used to de-
termine Rate Ratios (RRs) and 95% CIs of CIN2+ cases over 5 years using 2008 as
reference year, with and without adjusting for change in screening rates.
Results. From 2008-2012, rates of screening and CIN2+ cases declined by 34.9%

and 49%, respectively. The crude RR for screening [0.64 (0.63, 0.65)] and CIN2+ in-
cidence [0.51 (0.44, 0.60,)] indicate declines in 2012 compared to 2008. While adjust-
ing for screening rates somewhat attenuated the RR for CIN2+ incidence, it remained
lower in 2012 than in 2008 [0.71 (0.60, 0.84)].
Conclusion. CIN2+ cases and cancer screening rates have both declined since 2008.

CIN2+ incidence rates declined independently of screening rates, suggesting that HPV
vaccination may have contributed to the reduction of CIN2+ disease incidence.
Disclosures. All authors: No reported disclosures.

1050. Evaluation of syncope and related events following vaccination with
quadrivalent human papillomavirus vaccine (2006-2013)
Fabio Lievano, MD1; Mary Ann Goss, MSN2; Adrian Dana, MD3; 1Clinical Safety and
Risk Management, Merck and Co., Inc., North Wales, PA; 2Clinical Safety and Risk
Managment, Merck and Co., North Wales, PA; 3Clinical Safety and Risk Management,
Merck Research Laboratories, Merck and Co., Inc., North Wales, PA
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Background. Since licensure of quadrivalent human papillomavirus vaccine
(qHPV) in 2006, several large studies have confirmed the favorable benefit- risk of
qHPV. Syncope has been seen following qHPV. In some instances the paroxysmal
loss of consciousness caused by cerebral hypoperfusion occurring with vasovagal syn-
cope may be associated with seizure-like movements; health care providers (HCPs)
may misinterpret these syncopal events as convulsions. The objective of this analysis
is to characterize spontaneous, postmarketing reports of convulsion and syncope after
qHPV.
Methods. Case characteristics, including time to onset, patient age, and clinical

course were analyzed. All case reports of convulsion were medically evaluated and clas-
sified as follows: probable syncope; convulsion in an individual with a history of sei-
zures; new onset of convulsion; a diagnosis inconsistent with syncope or convulsion; or
insufficient data. Reporting rates were calculated for syncope and convulsion (total
number of case reports divided by the number of vaccine doses distributed).
Results. The reporting rate for syncope was 3.9/100,000 doses distributed world-

wide. The majority (72%) of syncope cases was reported in vaccinees 10-18 years of age
and 88% occurred on the day of vaccination. The reporting rate for convulsion was
0.95/100,000 doses. Medical review revealed 44% are likely cases of convulsive syncope
(fainting with myoclonic jerks); 6% are post vaccination seizure in patients with pre-
existing seizure disorders; 6% involve diagnoses other than syncope or seizure; and
∼22% could represent cases of new onset seizure. The remaining 21% are not evaluable
due to lack of data. New onset cases and cases in individuals with a history of convul-
sion occurred at a rate of 0.27/100,000 doses.
Conclusion. Syncope has been reported following qHPV vaccination at a low rate.

HCPs should be aware of the potential and take precautions. Reported cases of con-
vulsion post vaccination have been clinically reviewed. Many are more consistent with
convulsive syncope rather than convulsion. Misinterpreting a vasovagal episode may
result in unnecessary treatment; careful clinical assessment is recommended.
Disclosures. F. Lievano, Merck and Co.: Employee, SalaryM. A. Goss, Merck and

Co: Employee, Salary

1051. Well-child Visits and HPV Vaccination Rates in Privately Insured
Females Aged 9-21 Years in the United States, 2007-2012
Dongmu Zhang, PhD1; Nagesh N. Borse, PhD, MS, BS Pharm2; Amit S. Kulkarni,
PhD3; Linda Niccolai, PhD ScM4; 1Global Health Outcomes, Merck and Co. Inc., West
Point, PA; 2Global Health Outcomes, Agile 1 - For Merck and Co., West Point, PA;
3Global Health Outcomes - Vaccine, Merck and Co. Inc., Whitehouse Station, NJ;
4Yale School of Public Health, Yale University, New Haven, CT
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Background. Well-child visits provide the best opportunities for vaccinations in
the US. The Advisory Committee on Immunization Practices (ACIP) recommends
vaccination of 11-12 year old preteens with Tdap (Tetanus, Diphtheria and Pertussis),
Meningococcal Conjugate Vaccine (MCV4) and HPV (Human Papillomavirus) Vac-
cines. The objectives of this study was to understand utilization of well-child visits, es-
timate HPV vaccination rates during well-child visits, and compare HPV vaccination
rates during well-child visits in 11-12 year girls with Tdap and MCV4 and with differ-
ent vaccination rates in other age categories.
Methods. This was a retrospective database (MarketScan1) cohort study. Eligible

subjects were 9-21 year old females who had continuous enrollment since June 1, 2006
or January 1 of the year when a child turned 9 years old, had well-child visits, and
didn’t initiate HPV vaccine series previously. Vaccination rates for HPV during
well-child visits were estimated and compared with Tdap and MCV4 for 11-12 year
old females. Females who got the first dose of HPV vaccine during well-child visits
were followed for two years to estimate HPV vaccine series completion rates. Descrip-
tive and multivariate analyses were used in assessing the study’s objectives.
Results. Well-child visits among 11-12 year old females were the highest (55.7% in

2012) and among ages 18-21 were the lowest (24.5%) (p < 0.0001). As compared to 11-
12 year olds, ages 13-15 were 24% less likely to come in for a well-child visit
(p < 0.0001). HPV vaccination rates during a well-child visit were similar in the 11-
12 and 13-15 year age groups (19.0% and 21.1% in 2012). In 2012, HPV vaccination
rates (19.0%) in 11-12 year old females during well-child visits were significantly lower
than Tdap (33.7%) and MCV4 (32.0%) (p < 0.0001). HPV vaccine three-dose series
completion rates during a 2-year follow-up were 59.0% in 11-12 year old females
and 49.1% in ages 13-15 for those who initiated the first dose during a well-child
visit in 2010.
Conclusion. As determined from this claims analysis, 11-12 year old females are

more likely to come in for a well-child visit and more likely to complete the HPV vac-
cine series compared to other age groups. Our analyses suggest that well-child visits at
11-12 years of age provide the best opportunity to maximize the potential of the HPV
vaccination program in the US.
Disclosures. D. Zhang, Merck: Employee, Salary N. N. Borse, Merck: Consultant,

Consulting fee A. S. Kulkarni, Merck: Employee, Salary L. Niccolai, Merck: Collabo-
rator, Research Contractor and Scientific Advisor, Consulting fee

1052. Antibody and Cellular Immune Responses to 2011-2012 Seasonal
Inactivated Influenza Vaccine in HIV-Infected and Uninfected Children
and Young Adults
Donna Curtis, MD, MPH1; Alice Cho, BS1; Laura Pyle, PhD2; AdrianaWeinberg, MD1;
1Pediatric Infectious Disease, University of Colorado Denver School of Medicine,
Aurora, CO; 2Department of Pediatrics, University of Colorado Denver School of
Medicine, Aurora, CO

Session: 124. Vaccines: Influenza
Friday, October 10, 2014: 12:30 PM

Background. HIV infection is associated with lower antibody responses to influ-
enza vaccines. We compared antibody and cellular responses between HIV-infected
and uninfected children and young adults to the 2011-2012 seasonal inactivated influ-
enza vaccine (IIV3).
Methods. 11 HIV-infected subjects and 7 controls received one dose of 2011-

2012 IIV3. Plasma and cells were frozen pre-vaccination (T1) and 2-4 weeks
post-vaccination (T2). At each timepoint, hemagglutination inhibition (HAI)
was done for all 3 vaccine strains; antibody avidity (AI), B-cell memory (IgG ELI-
SPOT), T cell response (IFNγ and IL-2 ELISPOT) for pH1N1; and B- and T-cell
phenotypes (flow cytometry). All subjects were surveyed on vaccination history dur-
ing the 2010-2011 season and whether they were vaccinated prior to the 2010-2011
season.
Results. Average CD4 count of HIV-infected was 555 (median 590), and 9/11

(82%) were on cART. There was no significant difference between the cohorts in
HAI at either timepoint, or in rates of seroprotection/seroconversion for any viruses.
Individuals in both cohorts who had not been vaccinated in prior years had a higher
fold-raise (FR) in HAI to pH1N1 but not to H3 or B viruses (p = 0.008). The median
AI for pH1N1 was higher at baseline for HIV-infected vs controls, 0.32 and 0.19
(p = 0.003) respectively. The AI was not different at T2 nor was the change from T1
to T2. T cell ELISPOT results were similar between cohorts. IgG ELISPOT in HIV-in-
fected vs controls showed no difference in numbers at T1 (4.5 vs 4, p = NS); a trend
difference at T2 (6.8 vs 23.5, p = 0.07); and significant differences in the absolute chan-
ge and FR from T1 to T2 (2 vs 18.5, p = 0.04; 0.9 vs 5.22, p = 0.04). History of prior
influenza vaccine was associated with a significant difference in IgG ELISPOT FR (2.44
for vaccinated vs 0 for unvaccinated, p = 0.05) for HIV-infected, but not for controls
(2.5 vaccinated vs 15.3 unvaccinated, p = NS). Flow cytometry revealed higher percent
of tissue-like (7.8% vs 4.1%, p = 0.03) and immature (25.6% vs 8.9%, p = 0.02) B cells in
HIV-infected vs controls at baseline.
Conclusion. Despite high cART uptake and high CD4 count, the HIV-infected co-

hort showed significantly lower memory B cell responses compared with controls. A
history of influenza vaccine was advantageous to HIV-infected but not controls in de-
veloping a B cell IgG response.
Disclosures. D. Curtis, Sanofi Pasteur: Support for an Investigator-Initiated

protocol, Research support A. Weinberg, Sanofi Pasteur: Support for an Investiga-
tor-Initiated protocol, Research support; MedImmune: Grant Investigator, Research
grant

1053. Low Uptake of Influenza Vaccine Among University Students:
Evaluating Predictors Beyond Cost and Safety Concerns
Robert Bednarczyk, PhD1,2; Heather Sickler, BS2; Samantha Chu, BS2; Jana Shaw, MD,
MPH3; Jessica Nadeau, PhD4; Louise-Anne Mcnutt, PhD4; 1Hubert Department of
Global Health, Rollins School of Public Health, Emory University, Atlanta, GA;
2Department of Epidemiology and Biostatistics, School of Public Health, University at
Albany, SUNY, Rensselaer, NY; 3Pediatrics, SUNY Upstate Medical University,
Syracuse, NY; 4Institute for Health and the Environment, School of Public Health,
University at Albany, SUNY, Rensselaer, NY

Session: 124. Vaccines: Influenza
Friday, October 10, 2014: 12:30 PM

Background. Annual influenza vaccine coverage for young adults (including col-
lege students) remains low, despite a 2010 recommendation for annual immunization
of all people 6 months and older. College students are at high risk for influenza mor-
bidity given close living and social spaces and extended travel during semester breaks
when influenza circulation typically increases. We sought to evaluate influenza vaccine
uptake following an on-campus vaccine campaign (using on-campus informational ta-
bles to direct students to the University Health Center for vaccination) at a large, public
New York State university.
Methods. Consecutive students presenting at the University Health Center were

recruited for a self-administered, anonymous, written survey. Students were asked
about recent influenza vaccination, barriers to influenza vaccination, and willingness
to get vaccinated to prevent the spread of influenza to vulnerable individuals around
them. Frequencies and proportions were evaluated.
Results. Of 653 students approached, 600 completed surveys (92% response

rate); respondents were primarily female (61%) and non-Hispanic white (59%). In-
fluenza vaccine coverage was low (28%). Compared to coverage among non-Hispan-
ic white students (30%), coverage was similar among Hispanic (30%) and other race/
ethnicity students (28%) and lowest among non-Hispanic black students (17%). The
most commonly selected vaccination barriers were “Too lazy to get the vaccine”
(32% of unvaccinated) and “Don’t need the vaccine because I’m healthy” (29%);
cost was cited as a barrier by 6% of unvaccinated students. After being informed
that vaccinating healthy people can protect other vulnerable individuals (e.g., in-
fants, elderly), 77% of unvaccinated students indicate this would increase their will-
ingness to get vaccinated.
Conclusion. Influenza vaccine coverage among college students is very low. While

making vaccine easily obtained may increase vaccine uptake, college students need to
be motivated to get vaccinated. Students may not perceive a need for influenza vaccine,
as they are typically healthy; education about vaccinating healthy individuals to prevent
the spread of influenza to other vulnerable individuals may provide this motivation to
get vaccinated.
Disclosures. All authors: No reported disclosures.
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1054. Immunogenicity And Safety of Quadrivalent Influenza
Vaccine Administered Intradermally (ID) in Adults 18 through
64 Years of Age
Geoffrey J. Gorse, MD1; Ann Falsey, MD2; Victoria Landolfi, MSc, MBA3;
Ayca Ozol-Godfrey3; Peter Tsang, MD, PhD3; 1Saint Louis University School of
Medicine, St. Louis, MO; 2University of Rochester, Rochester, NY; 3Sanofi Pasteur,
Swiftwater, PA

Session: 124. Vaccines: Influenza
Friday, October 10, 2014: 12:30 PM

Background. The investigational ID Quadrivalent Inactivated Influenza vaccine
(IIV4-ID) was developed from licensed split-virion trivalent influenza vaccine
(IIV3-ID1, Fluzone1 Intradermal) by adding a second B strain hemagglutinin (HA)
antigen of the alternate B lineage (Victoria). A Phase III study was conducted during
the 2012-13 influenza season to show that the addition of a second B strain does not
interfere with the immune response to the other vaccine HA components or alter the
safety profile.
Methods. The vaccines were administered ID at 9 µg HA per virus strain to adults

18-64 years old using the BD Soluvia™microinjection system. IIV3-ID1 contained the
2012-13 year B Yamagata lineage strain and IIV3-ID2 contained the alternate B Vic-
toria lineage. Hemagglutination inhibition (HAI) antibody titers were measured in 2/3
of pre- and 28 day post vaccination paired sera. Injection-site and systemic reactions,
and adverse events (AEs) were recorded.
Results. 1,676 subjects received IIV4-ID, 837 the licensed IIV3-ID1 and 847 the

investigational IIV3-ID2. IIV4-ID induced robust immune responses in terms of
geometric mean HAI titers (GMTs), seroconversion rates (SCRs; 4-fold rise in
HAI titer pre- to post vaccination) and seroprotection rates (HAI titer ≥ 1:40) for
all 4 virus strains. The immune response to IIV4-ID was statistically non-inferior
for the 4 virus strains assessed by GMT ratios (GMTRs) and SCRs vs the control
IIV3-ID vaccines. GMTRs and SCRs to both B strains in IIV4-ID were statistically
superior to the IIV3-ID without the corresponding B strain. IIV4-ID had a safety
profile similar to the two IIV-3ID groups. The most commonly reported solicited
reactions were pain, pruritus, myalgia, headache, and malaise, and most were
mild or moderate, occurring within 3 days of vaccination. IIV4-ID was statistically
non-inferior to the two IIV3-ID vaccines in terms of rates of at least one grade 2 or 3
systemic reaction.
Conclusion. IIV4-ID was well-tolerated without safety concerns. Antibody

responses to B strains in the IIV4-ID were superior to IIV3-ID containing the
alternate strain and non-inferior for the A and matched B strains. By avoiding
vaccine B strain mismatch to the circulating strain, IIV4-ID could improve vaccine
efficacy.
Disclosures. G. J. Gorse, Sanofi Pasteur: Investigator and Spouse is shareholder,

Reimbursable travel expenses A. Falsey, Regeneron: Consultant, Consulting fee; Holo-
gic: Consultant, Consulting fee; Sanofi Pasteur: Research Contractor, Research grant;
AstraZeneca: Research Contractor, Research grant; ADMA Biologic Inc.: Research
Contractor, Research grant V. Landolfi, Sanofi Pasteur: Employee, Salary A. Ozol-
Godfrey, Sanofi Pasteur: Employee and Shareholder, Salary P. Tsang, Sanofi Pasteur:
Employee, Salary

1055. Antibody Response to Intradermal and High Dose Influenza
Vaccine in 2012-13 Among Adults Who Did and Did Not Respond to
Standard Dose Vaccine in 2011-12
Maria Sundaram, MSPH1; Huong Mclean, MPH, PhD1; Jennifer Meece, PhD2;
Richard K. Zimmerman, MDMPH3; Mary Patricia Nowalk, PhD3; Chyongchiou J Lin,
PhD3; Thomas Friedrich, PhD4; Sarah Spencer, PhD5; Edward Belongia, MD1; 1Center
for Clinical Epidemiology and Population Health, Marshfield Clinic Research
Foundation, Marshfield, WI; 2Integrated Research and Diagnositic Laboratory,
Marshfield Clinic Research Foundation, Marshfield, WI; 3Family Medicine, University
of Pittsburgh, Pittsburgh, PA; 4Pathobiological Sciences, University of Wisconsin
School of Veterinary Medicine, Madison, WI; 5Influenza Division, Centers for Disease
Control and Prevention, Atlanta, GA
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Background. We compared antibody responses to influenza vaccine in adults ≥50
years old in two consecutive seasons. In 2011-12, all participants received trivalent in-
activated influenza vaccine (IIV3). In 2012-13, those age 50-64 received intradermal
(ID) and those age ≥65 received high-dose vaccine (HD). In 2012-13, the WHO-rec-
ommended vaccine strains were modified for H3N2 and B.
Methods. Participants were recruited in 2011 and vaccinated in the fall of 2011

and 2012. In both years, pre- and post (21-28 days)-vaccination sera were tested for
antibody response to vaccine [measured by hemagglutination inhibition (HI) titer].
We compared geometric mean titers (GMT) and titer fold rise from pre- to post-
vaccination in 2012, among 2011-12 responders (≥4-fold rise in HI titer from
pre-to post-vaccination) and 2011-12 non-responders (<4-fold rise in HI titer) to
the corresponding vaccine strain.
Results. 183 adults received IIV3 in 2011 and either HD (N = 82) or ID (N = 101)

in 2012. For the 2011-12 vaccine, 56 (31%) responded to the H1N1 strain, 68 (37%)
responded to H3N2, and 28 (15%) responded to B. Among HD recipients, post-vac-
cination GMT for H3N2 was higher among 2011-12 responders vs non-responders
(p = 0.04). Fold rise did not differ significantly for any vaccine strains between re-
sponders vs non-responders.

HD recipients ID recipients

Strain 2012-13 Response

2011-12
Non-

responders
2011-12

Responders

2011-12
Non-

responders
2011-12

Responders

H1N1 Post-vaccination
GMT (IQR)

93 (57,
160)

128 (80,
320)

78 (40,
226)

105 (40,
160)

Median fold rise
(IQR)

4 (2, 8) 4 (1, 8) 2 (1, 4) 2 (2, 4)

H3N2 Post-vaccination
GMT (IQR)

154 (80,
320)*

242 (160,
452)

120 (57,
320)

118 (40,
226)

Median fold rise
(IQR)

4 (2, 8) 4 (2, 11) 2 (1, 4) 2 (1, 8)

B Post-vaccination
GMT (IQR)

185 (80,
320)

180 (80,
320)

137 (80,
320)

163 (80,
320)

Median fold rise
(IQR)

3 (1, 8) 2 (2, 11) 2 (1, 6) 3 (1, 16)

* p < 0.05 for comparison of 2011-12 responders and non-responders.

Conclusion. Prior response to 2011-12 vaccine antigen was not associated with re-
sponse to the new H3N2 or B antigens in 2012-13, nor was it associated with response
to the H1N1 antigen used in both the 2011-12 and 2012-13 vaccines.
Disclosures. M. Sundaram, MedImmune, LLC: Project scientist on funded grant,

Research grant; H. Mclean, MedImmune, LLC: Grant Investigator, Research grant
R. K. Zimmerman, Sanofi: Grant Investigator, Research grant; Pfizer: Grant Investiga-
tor, Research grantM. P. Nowalk, Sanofi: Grant Investigator, Research support; Pfizer:
Grant Investigator, Research support; Merck: Grant Investigator, Research support;
MedImmune: Consultant, Consulting fee C. J. Lin, MedImmune, LLC: Consultant,
Consulting fee Sanofi Pasteur: Grant Investigator, Research grant; Merck: Grant Inves-
tigator, Research grant E. Belongia, MedImmune, LLC: Grant Investigator, Research
grant

1056. Factors Associated with Pre-season Seroprotection to B Lineage
Influenza Viruses in Children
Jennifer King, MPH1; Huong Mclean, MPH, PhD1; Maria Sundaram, MSPH1;
Jennifer Meece, PhD2; Sarah Spencer, PhD3; Jin Hyang Kim, PhD3; Thomas Friedrich,
PhD4; Brendan Flannery, PhD3; Alicia M. Fry, MD, MPH3; Edward Belongia, MD1;
1Center for Clinical Epidemiology and Population Health, Marshfield Clinic Research
Foundation, Marshfield, WI; 2Integrated Research and Diagnositic Laboratory,
Marshfield Clinic Research Foundation, Marshfield, WI; 3Influenza Division, Centers
for Disease Control and Prevention, Atlanta, GA; 4Pathobiological Sciences, University
of Wisconsin School of Veterinary Medicine, Madison, WI
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Friday, October 10, 2014: 12:30 PM

Background. Few studies have examined the duration of immune response against
B lineage influenza viruses in relation to prior vaccination and/or influenza infection.
We examined factors associated with seroprotective antibody titers in fall 2013 among
children 5-17 years old with known influenza vaccination and infection status from the
previous season.
Methods. Serum was drawn from 163 children prior to 2013-14 influenza vacci-

nation, including 53 (33%) with PCR-confirmed B lineage infection in 2012-13, 91
(56%) who received the 2012-13 vaccine (Yamagata lineage) and 21 (13%) who were
both vaccinated and infected. Antibody titers were measured by hemagglutination-in-
hibition (HI) assays for both influenza B lineage strains licensed for use in the 2013-14
vaccines. The association between seroprotective titer (≥1:40) and prior vaccine expo-
sure or infection was examined in a modified Poisson regression model. Potential pre-
dictors included age, prior vaccine receipt, number of lineage specific vaccines received
in the past 5 seasons, and lineage specific B infection in the prior season. Titers were
analyzed separately for B/Yamagata and B/Victoria.
Results. Of 163 children, 96 (59%) had seroprotective titers for B/Victoria,

106 (65%) had seroprotective titers for B/Yamagata, and 73 (45%) had seroprotec-
tive titers for both viruses; 22 (13%) had been infected with B/Yamagata and
31 (19%) with B/Victoria in 2012-13. Vaccination in the 2012-13 season and
≥1 dose of B/Yamagata containing vaccine in the past 5 seasons were significantly
associated with seroprotective titers for B/Yamagata in univariate analyses; prior
infection was not significant. In the multivariate model, only 2012-13 vaccine re-
ceipt was significantly associated with a seroprotective titer for B/Yamagata
(RR 1.5, 95%CI 1.2-1.9). A seroprotective titer for B/Victoria was independently
associated with receipt of 2012-13 vaccine (RR 1.4, 95%CI 1.1-1.8) and with B/Vic-
toria infection the 2012-13 season (RR 1.4, 95%CI 1.1-1.8) in the multivariate
analysis.
Conclusion. Prior vaccine receipt is an important determinant of seroprotective

titers for both B lineages in children. Prior receipt of B/Yamagata vaccine was associ-
ated with heterologous titers to B/Victoria.
Disclosures. H. Mclean, MedImmune, LLC: Grant Investigator, Research

grantM. Sundaram, MedImmune, LLC: Project scientist on funded grant, Research
grant E. Belongia, MedImmune, LLC: Grant Investigator, Research grant
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1057. Factors Associated with Influenza A (H1N1)pdm09 ( pH1N1) Vaccine
Failure among Children Aged 5-17 Years
Huong Mclean, PhD, MPH1; Jennifer King, MPH2; Maria Sundaram, MSPH2;
Jennifer Meece, PhD3; Sarah Spencer, PhD4; Jin Hyang Kim, PhD4; Thomas Friedrich,
PhD5; Brendan Flannery, PhD4; Alicia M. Fry, MD, MPH4; Edward Belongia, MD2;
1Marshfield Clinic Research Foundation, Marshfield, WI; 2Center for Clinical
Epidemiology and Population Health, Marshfield Clinic Research Foundation,
Marshfield, WI; 3Integrated Research and Diagnositic Laboratory, Marshfield Clinic
Research Foundation, Marshfield, WI; 4Influenza Division, Centers for Disease
Control and Prevention, Atlanta, GA; 5Pathobiological Sciences, University of
Wisconsin School of Veterinary Medicine, Madison, WI

Session: 124. Vaccines: Influenza
Friday, October 10, 2014: 12:30 PM

Background. Immunologic factors associated with influenza vaccine failure in
children are not well understood. In 2013-14, we prospectively followed a cohort of
vaccinated children 5-17 years old and examined factors associated with pH1N1
infection.
Methods. We recruited children who were enrolled in a study of influenza vac-

cine effectiveness during the prior 2012-13 season; all had medically attended acute
respiratory illness, were tested for influenza, and had known vaccination history.
Participants received one dose of 2013-14 vaccine, either inactivated influenza vac-
cine (IIV3) or quadrivalent live attenuated influenza vaccine (LAIV4), based on
preference. Hemagglutination-inhibition (HI) titers against pH1N1 were measured
pre- and 21 days post-vaccination. Seroprotection was defined as HI titer ≥1:40.
Children <9 years were classified as partially vaccinated if they had received no
prior dose of a vaccine containing pH1N1. Active surveillance was performed for
acute respiratory illness; nasal and throat swabs from ill children were tested by
RT-PCR. Cases were children with pH1N1 infection (vaccine failures); all other
children served as controls. Logistic regression was used to assess factors associated
with vaccine failure.
Results. During 2013-14, among 162 vaccinated children, 11 (7%) were pH1N1

cases. Eight (73%) cases and 54 (36%) controls had received 2013-14 LAIV4
(p = 0.02). Postvaccination HI titers against pH1N1 were <1:40 in 10 (91%) cases
and 34 (23%) controls (p < 0.001). Compared to children 9-17 years, risk of vaccine
failure was higher in children 5-8 years with no prior pH1N1 vaccination (OR 74;
95% CI 7.7, 720), and in children 5-8 years with ≥1 prior pH1N1 vaccinations (OR
5.9; 95% CI 1.2, 31). There were no differences between vaccine failures and controls
by sex, high risk condition, history of influenza infection in 2012-13, or age at first in-
fluenza vaccination.
Conclusion. Vaccine failure in children was associated with receipt of LAIV4, low

postvaccination HI titer, and younger age. The risk was highest among children 5-8
years old who had not been previously vaccinated. Larger studies in children are need-
ed to better understand risk of vaccine failure.
Disclosures. H. Mclean, MedImmune: Collaborator, Research grant

M. Sundaram, MedImmune, LLC: Project scientist on funded grant, Research grant
E. Belongia, Medimmune LLC: Grant Investigator, Grant recipient

1058. Frequency and Predictors of Refusal of Seasonal
Influenza Vaccination among Patients at a Large Tertiary
Referral Hospital
Max Masnick,, BA1; Surbhi Leekha, MBBS, MPH2; 1Epidemiology and Public Health,
University of Maryland Baltimore, Baltimore, MD; 2Epidemiology and Public Health,
University of Maryland Baltimore School of Medicine, Baltimore, MD

Session: 124. Vaccines: Influenza
Friday, October 10, 2014: 12:30 PM

Background. Seasonal influenza vaccination rates in the US are far below de-
sired levels. Vaccination of hospitalized patients is considered an underutilized op-
portunity to increase vaccination rates. Our objective was to evaluate rates of
influenza vaccination at admission and vaccination refusal for eligible patients,
and to identify factors associated with refusal, at a large tertiary referral hospital
in Baltimore, MD.
Methods. We obtained electronic medical record data for all patients ≥ 18 years

admitted during 5 influenza seasons (October 1 to March 31, 2008 to 2013). Only
the first admission per season per patient was included. We described vaccination
and refusal rates by season, and identified factors associated with refusing the vaccine
using multivariable logistic regression.
Results. There were 52,141 first admissions assessed for vaccination status over 5

influenza seasons. Self-reported influenza vaccination prior to admission ranged from
39% in 2008–2009 to 48% in 2012–2013 (Figure 1).
Of the 29,113 unvaccinated patients, 3% (n = 742) had contraindications. Of 28,371

vaccine-eligible patients, refusal rates ranged from 60% in 2009–2010 to 71% in 2012–
2013 (Figure 1). Reasons for refusal included "believes not at risk" (50%; n = 9,243),
"wants further advice" (16%; n = 2,950), and "fear of adverse events" (13%;
n = 2,416), and "other" (22%; n = 4,102). Distributions of refusal reasons were similar
for individual influenza seasons.
After controlling for influenza season, female sex, being currently employed, and

English as a primary language were associated with higher odds of refusing vaccine.
Current smoking and admission to an ICU were associated with lower odds of refusing
vaccine.

Self-reported seasonal influenza vaccination prior to first hospital admission and refusal rates of
seasonal influenza vaccine among eligible patients in a given influenza season.

Conclusion. Influenza vaccination rates prior to admission were similar to those of
the general adult US population. During the past 5 influenza seasons, nearly two-thirds
of vaccine-eligible inpatients refused the vaccine. A number of factors were found to be
associated with refusal and may help develop focused interventions to decrease influ-
enza vaccine refusal among inpatients.
Disclosures. All authors: No reported disclosures.

1059. Expanded immunogenicity of high-dose inactivated influenza
vaccine compared to standard-dose inactivated influenza vaccine in older adults
Carlos Diazgranados, MD, MSc1; Branda Hu, PhD1; Tim Voloshen, MSc1; Andrew
J. Dunning, PhD1; H. Keipp Talbot, MD, MPH2; Victoria Landolfi, MSc, MBA1;
1Sanofi Pasteur, Swiftwater, PA; 2Vanderbilt University School of Medicine,
Nashville, TN
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Background. Previous studies have demonstrated the superior immunogenicity of
high-dose inactivated influenza vaccine (IIV-HD) in older adults compared to stan-
dard-dose inactivated influenza vaccine (IIV-SD), as measured by hemagglutination
inhibition (HAI) antibody titers against egg-propagated vaccine antigens. The 2012-
2013 northern hemisphere influenza season was characterized by high H3N2 activity
and by mismatch between predominant circulating strains and egg-propagated
vaccines. There is growing interest in evaluating influenza vaccine immune responses
beyond the traditional HAI assay.
Methods. Samples collected as part of a randomized controlled trial

(NCT01427309, sponsored by Sanofi Pasteur) evaluating the efficacy of IIV-HD vs
IIV-SD in adults ≥65 years were available for testing; one third of trial participants pro-
vided post-vaccination sera. This sub-study utilized a case-cohort design, in which 675
representative samples collected during the 2012-2013 season of the study (from indi-
viduals who either developed polymerase chain reaction/culture confirmed H3N2 influ-
enza illness [N = 123] or belonged to a random subset of 10% of non-cases [N = 552])
were selected for expanded testing. Expanded immunogenicity was assessed with an HAI
assay using an MDCK cell-propagated A/Victoria/361 (H3N2) antigen, a viral neutral-
ization assay (NT) using both egg- and cell-propagated A/Victoria/361 (H3N2) antigens,
and an enzyme-linked lectin assay (ELLA) for anti-neuraminidase (N2) antibodies. Geo-
metric mean titers (GMT) were estimated for IIV-HD and IIV-SD recipients using
weighted averages and were compared as GMT ratios (IIV-HD/IIV-SD).
Results. Samples from 318 IIV-HD and 357 IIV-SD recipients were assayed. The

GMT ratios (and 95% Confidence Intervals) were 1.48 (1.26; 1.73), 1.53 (1.29; 1.82),
1.75 (1.43; 2.15), and 1.42 (1.23; 1.65) for cell-propagated HAI, egg-propagated NT,
cell-propagated NT, and N2-ELLA, respectively. The GMT ratio for the full immuno-
genicity subset (2879 IIV-HD and 2872 IIV-SD recipients) assessed by HAI assay
using egg-propagated A/Victoria/361 was 1.82 (1.71; 1.94).
Conclusion. IIV-HD is associated with significantly improved immunogenicity

compared to IIV-SD in older adults as assessed using a range of different assays.
Disclosures. C. Diazgranados, Sanofi Pasteur: Employee, Salary B. Hu, Sanofi Pas-

teur: Employee, Salary T. Voloshen, Sanofi Pasteur: Employee, Salary A. J. Dunning,
Sanofi Pasteur: Employee, Salary H. K. Talbot, Sanofi Pasteur: Research Contractor, Re-
search support; MedImmune: Research Contractor, Research support; Teva: Scientific
Advisor, Consulting fee V. Landolfi, Sanofi Pasteur: Employee, Salary

1060. The Effect of Live Attenuated Influenza Vaccine (LAIV) on Bacterial
Colonization in Healthy 2-4 Year Old Children. A Randomised Controlled
Study
Valtyr Thors, MD1; Begonia Morales-Aza2; Elizabeth Oliver, BSc3; Barry Vipond4;
Peter Muir4; Adam Finn, MD, PhD5; 1Pediatric Infectious Diseases and Immunology,
University of Bristol, Bristol, United Kingdom; 2University of Bristol, Bristol, United
Kingdom; 3Cellular and Molecular Medicine, University of Bristol, Bristol, United
Kingdom; 4Public Health England, Bristol Laboratories, Bristol, United Kingdom;
5School of Clinical Sciences, University of Bristol, Bristol, United Kingdom
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Background. Common childhood respiratory virus infection may cause increased
rates or density of nasopharyngeal (NP) carriage of bacteria such as S.pneumoniae
(Sp),M.catarrhalis (Mc), H.influenzae (Hi) or S.aureus (Sa), possibly leading to changes
in colonization dynamics and transmission rates to new hosts. We used LAIV, an effective
vaccine against influenza which causes mild symptoms of URTI to test this hypothesis.
Methods. 151 2-4 year old children were recruited and randomized to receive

LAIV either at the start of the study (2 doses 4 weeks apart) or a month later allowing
comparison between vaccinated and unvaccinated children. NP swabs were taken at
baseline (0) and at 7, and 28 days. Bacterial carriage and density was determined by
qPCR using LytA for Sp, ompJ for Mc, hdp for Hi and sodC for Sa using <35 cycles
(CT) as a threshold of detection. Standard curves were generated against broth cultures
to convert CT values to colony forming units (CFU/ml). Bacterial carriage rates and
densities (summarised as area under the curve) were compared in the 2 groups using
unpaired t-tests. A logistic regression model was used to analyze the relationship be-
tween age and bacterial load.
Results. Bacterial carriage rates (Sp 67%, Hi 58%, Mc 77%, and Sa 11%) were high-

er (except Sa which was lower) with increasing age. The same trends were observed for
density (all p < 0.025). No significant differences were detected comparing carriage
rates in vaccinated and unvaccinated children over 28 days. However, vaccinated chil-
dren had highly significantly greater total bacterial densities observed over the 28 days
for all 4 species when compared with controls, (all p < 0.01).
Conclusion. In this randomised controlled trial of young healthy children with

high bacterial carriage rates, using qPCR to measure the presence and density of bac-
teria, we found that age is inversely related to bacterial density, which is a novel finding.
High bacterial load may be important for transmission of bacteria between hosts and
we found that LAIV seems temporarily to increase the density of the bacteria studied in
the first month after vaccination in the absence of any known clinically significant safe-
ty signal. Further studies may reveal more marked or clinically important effects of
wild-type respiratory viral infections.
Disclosures. All authors: No reported disclosures.

1061. The Role of CD4 T Cell Mediated Immunity in Pandemic Influenza
Protection
Jennifer Nayak, MD1; Andrea Sant, PhD2; Shabnam Alam, PhD3; 1Department of
Pediatrics, University of Rochester, Rochester, NY; 2Department of Microbiology and
Immunology, University of Rochester, Rochester, NY; 3Department of Pediatrics,
University of Rochester Medical Center, Rochester, NY
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Background. Vaccination against pandemic influenza poses significant challenges
as the viral strain that will be responsible for the next influenza pandemic is unpredict-
able. Given the time lag between initiation of a pandemic and significant vaccine pro-
duction, a pandemic vaccine will rarely be available until after significant viral
circulation has occurred. One possible strategy to circumvent this limitation is to
prime individuals against potentially pandemic strains before a pandemic strikes.
Methods. To further investigate the role of influenza-specific CD4 T cells after im-

munization with a drifted H5 influenza vaccine, subjects previously enrolled in a trial
of an inactivated A/Vietnam/1203/2004 H5 vaccine and previously naïve subjects were
immunized with an inactivated subunit A/Indonesia/5/05 H5 vaccine. Neutralizing
antibody responses were measured by microneutralization assay and CD4 T cell re-
sponses were measured using IFN gamma Elispot assays following ex-vivo stimulation
with pools of peptides representing distinct influenza proteins.
Results. In previously primed individuals, neutralizing antibody responses were

greatly accelerated. While vaccination induced detectable CD4 T cells specific for hem-
agglutinin (HA) and the internal viral proteins in both groups, previously primed in-
dividuals had greater HA-specific CD4 T cells at the pre-vaccination timepoint and
mounted a more robust CD4 T cell response to HA-specific peptide epitopes at day
14 post vaccination. There were no differences between vaccination groups when
CD4 T cell responses to the much more conserved NP protein were examined. Inter-
estingly, neutralizing antibody responses were significantly higher in individuals able
to mount a CD4 T cell response to the HA but not the NP protein.
Conclusion. These findings suggest that prepandemic vaccination promotes a

broadly cross-reactive and rapid response on challenge with a closely related virus
that may be in part attributable to recruitment of an enriched population of HA-spe-
cific CD4 T cells. Prepandemic vaccination strategies that include priming of HA-spe-
cific CD4 T cells may help to induce broad protection against diverse, potentially
pandemic strains of influenza.
Disclosures. All authors: No reported disclosures.

1062. Compassionate Use of Intravenous (IV) Zanamivir During the 2013-
2014 Influenza Season: Case Series of Three Patients
Punit Shah, PharmD1; Jonathan Grein, MD2; Niyati Vakil, PharmD, BCPS1;
Angela Hirai-Yang, PharmD1; Rekha Murthy, MD2; 1Pharmacy Services, Cedars-Sinai
Medical Center, Los Angeles, CA; 2Hospital Epidemiology, Cedars-Sinai Medical
Center, Los Angeles, CA
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Background. No IV antiviral agents for the treatment of severe influenza are cur-
rently approved in the U.S. Since 2009, IV zanamivir has been authorized for compas-
sionate use through an Emergency Investigational New Drug (EIND) application to
the Food and Drug Administration (FDA) as an investigational treatment for patients

with serious influenza infection. We report the compassionate use of IV zanamivir in 3
patients at Cedars-Sinai Medical Center during the 2013-2014 influenza season.
Methods. Use of IV zanamivir was approved by the institution’s investigational

review board and an EIND was granted by the FDA for each patient. We performed
a descriptive analysis of demographics, vaccination status, baseline co-morbidities, vi-
rologic test results, other antiviral treatments, supportive care modalities, treatment
duration, adverse events and 30 day-outcome.
Results. The decision to start IV zanamivir and the duration of therapy depended

on the clinical judgment of the treating physician. IV zanamivir was initiated after a
lack of clinical improvement from oseltamivir use. At the time of EIND request, all
three patients were in the intensive care unit with respiratory failure and acute
respiratory distress syndrome. All patients received a 5 day course of IV zanamivir.
No medication related adverse events were identified. Please see the table for further
details.

Patient 1 Patient 2 Patient 3

Age (years) 63 34 29
Gender Female Female Male
Vaccination status Unknown Not

vaccinated
Unknown

Co-morbidities Hypertension,
smoking

None Morbidly obese

Influenza strain A, not typed 2009 H1N1 A, not typed
Duration (days) of
influenza symptoms
prior to starting
oseltamivir

5 7 2

Duration (days) of
oseltamivir prior to
starting zanamivir

9 5 13

Supportive care ECMO Mechanical
ventilation

ECMO

Superimposed bacterial
pneumonia

MSSA None MSSA,
Streptococcus
pneumoniae

30-day Outcome Death Survived Survived

Key: MSSA (Methicillin susceptible Staphylococcus aureus), ECMO
(extracorporeal membrane oxygenation)

Conclusion. In addition to efficacy and activity against oseltamivir resistant
strains, IV zanamivir offers an important alternative route of administration in criti-
cally ill patients with severe influenza.
Disclosures. All authors: No reported disclosures.

1063. Estimating Health Outcomes of Antiviral Use in Influenza (flu)
Outbreaks by Linking PK/PD and Epidemiology via Transmission Dynamic
Model: A Novel Approach
Patrick Smith, PharmD1; Carl Kirkpatrick, PhD2; Craig Rayner, PharmD MBA1;
Keith Nieforth, PharmD1; Georgina Dall, PharmD1; Stephen Toovey, MD PhD3;
David Kong, PhD2; David Wu, PhD4; Nathorn Chaiyakunapruk, PharmD PhD4;
Kenneth Lee, PhD4; Chayanin Pratoomsoot4; Huey Chong Yi4; Aaron Kamauu, MD
MSMPH5; Richard E. Nelson, PhD6; Mohamed Kamal, PharmD PhD7; 1D3Medicine,
Parsippany, NJ; 2Pharmacy Practice, Monash University, Parkville, Australia; 3Pegasus
Research, Bottmingen, Switzerland; 4Monash University, Selangor, Malaysia;
5Anolinx, Murray, UT; 6Internal Medicine, University of Utah, Salt Lake City, UT;
7Roche, New York, NY
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Background. Whilst the potential for pharmacokinetic/pharmacodynamic (PK/PD)
optimisation of anti-influenza therapy to improve individual patient outcomes has been
published, the indirect benefits of reducing disease transmission has not been described.
We explored the latter using a novel approach to link oseltamivir (OS) PK/PD to epide-
miological models of influenza (flu) transmission.With this linked PK/PD-Epi model, we
examined the impact of high and low doses of OS on flu attack rates (AR) under different
levels of infectiousness and percentages of patients receiving OS.
Methods. OS active metabolite (OC) AUC distributions were simulated for 75 and

150mg po BID via a published population PK model. In the model, flu viral shedding
duration (Tshed) is impacted by OC exposure according to published PK/PD break-
points. The effect of treatment with OS on Tshed was linked to an SEIR (Susceptible,
Exposed, Infected, Recovered) compartmental model incorporating OS treatment.
Using Monte Carlo simulation (including sampling relevant OC AUC and Tshed dis-
tributions), populations of 100,000 were simulated over one flu season. One thousand
flu seasons were then simulated for scenarios including OS 75mg and 150mg bid as-
suming treatment of 25, 50, and 80% of the infected population, for viruses of low and
high infectiousness.
Results. The AR/1,000 patients infected generated from the model by OS dose,

percentage of patients receiving treatment, and infectiousness are shown in the
table.
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The proportion of simulated Flu seasons that had AR >5% tended to be lower as
the percentage of patients receiving treatment and/or dose was increased.

Infectiousness
Percentage of patients

receiving OS 75mg bid 150mg bid

High (Reference AR 675) 25% 593.29 530.32
50% 413.31 317
80% 209.41 128.81

Low (Reference AR 371) 25% 51.33 32.55
50% 10.6 4.81
80% 4.67 0.85

Conclusion. This is the first study utilising PK/PDmodelling to inform a compart-
mental epidemiological model to estimate the potential impact of OS dose on influenza
infection rates. The novel approach suggests that antiviral PK/PD optimised treatment
may have direct and indirect benefits reducing societal burden of flu, including con-
tainment strategies. Linking PK/PD and epidemiological models may have utility for
other antivirals and for other infections.
Disclosures. P. Smith, Roche: Grant Investigator, Consulting fee C. Kirkpatrick,

Roche: Consultant, Consulting fee C. Rayner, Roche: Research Contractor, Consult-
ing fee K. Nieforth, Roche: Consultant, Consulting fee G. Dall, Roche: Consultant,
Consulting fee S. Toovey, Roche: Consultant, Consulting fee D. Kong, Roche: Con-
sultant, Consulting fee D. Wu, Roche: Grant Investigator, Research grant
N. Chaiyakunapruk, Roche: Grant Investigator, Consulting fee and Research grant
K. Lee, Roche: Consultant, Consulting fee C. Pratoomsoot, Roche: Collaborator, Re-
search grant and Research support H. C. Yi, Roche: Research Contractor, Research
grant and Research support A. Kamauu, Roche: Consultant and Grant Investigator,
Consulting fee and Research support R. E. Nelson, Roche: Consultant and Grant In-
vestigator, Consulting fee, Research grant and Research support M. Kamal, Roche:
Employee, Salary

1064. Influenza Infection in the Department of Veterans Affairs (VA):
2013-2014
Patricia Schirmer, MD1; Mark Winters, MS2,3; Cynthia Lucero-Obusan, MD1;
Gina Oda, MS4; Richard A Martinello, MD1; Victoria Davey, PhD, MPH1;
Mark Holodniy, MD1,2; 1Office of Public Health, Department of Veterans Affairs,
Washington, DC; 2Stanford University, Palo Alto, CA; 3VA Palo Alto Health Care
System, Palo Alto, CA; 4Office of Public Health, Department of Veterans Affairs, Palo
Alto, CA
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Background. Influenza is associated with significant annual morbidity and mor-
tality and VA’s large elderly population is at risk. We conduct ongoing surveillance and
herein describe 2013-2014 national influenza activity in VA.
Methods. Percent influenza-like illness (ILI); influenza hospitalizations; telephone

triage calls; and laboratory testing and positive results from September 29, 2013-May 3,
2014 were obtained using VA Healthcare Associated Infection and Influenza Surveillance
System and Corporate Data Warehouse, and compared to 2 previous seasons. Influenza
vaccinations were captured starting August 1, 2013. A convenience sample of positive na-
sopharyngeal specimens from 23 VA facilities underwent hemagglutinin (HA) and neur-
aminidase (NA) gene sequencing. HA sequences were compared to 2013-2014 vaccine
strains.
Results. ILI ranged from 1.2-3.7% throughout the season. Surveillance measures

are reported in the table. Over 1.9 million vaccinations were recorded, representing
30% of patients treated in Fiscal Year 2013 which was similar to the previous season.
For 2013-2014 season, 1,037 were tested with 888 being typed/subtyped for H1N1 (835
[94%]), H3N2 (30[3%]), and B (25[3%]) strains. Of 823 strains tested for NA inhibitor
(NAI) resistance, 7 H1N1 strains had oseltamivir resistance (3 H275Y, 3 S247N, and 1
I222K). Compared to vaccine strains, amino acid changes were found in HA gene epi-
topes among all 831 strains (Figure 1).

Selected VA Influenza Surveillance Metrics

2011-2012 2012-2013 2013-2014

Influenza-coded
hospitalizations
Patients aged ≥65

373 192 (51%) 2,136 1,352 (63%) 2,091 924 (44%)

Influenza-coded
telephone calls

4,907 7,022 5,931

Influenza tests
performed

9,953 27,972 35,875

Influenza positive 701 (7%) 4,879 (17%) 5,700 (16%)
Influenza A 644 (92%) 3,677 (75%) 4,862 (85%)
Influenza B 52 (7%) 1,159 (24%) 790 (14%)
Both A & B or type not
specified

5 (1%) 43 (1%) 48 (1%)

Variability in Influenza HA Epitopes

Conclusion. The 2013-2014 influenza season was similar in resource utilization
compared to 2012-2013 season. A lower percentage of patients over 65 years old
were hospitalized with influenza this season. Strain characterization demonstrated little
NAI resistance and heterogeneity of HA epitopes compared to vaccine strains.

Disclosures. All authors: No reported disclosures.

1065. Surveillance and Vaccine Effectiveness Results from the Department
of Defense (DoD) Global, Laboratory-Based, Influenza Surveillance
Program
Jeffrey Thervil, MPH1; Shauna Zorich, MD, MPH, Maj2; Laurie Demarcus, MPH3; 1U.
S. Department of Energy, Oak Ridge Institute of Science and Education, Belcamp, MD;
2Epidemiology Consult Service, U.S. Air Force School of Aerospace Medicine, Wright-
Patterson AFB, OH; 3Epidemiology Consult Service, Henry M. Jackson Foundation for
the Advancement of Military Medicine, Inc., Wright-Patterson AFB, OH
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Background. Influenza has the potential to cause high morbidity rates and under-
mine the readiness of the military population. Military members and their families are
often stationed in areas where new strains are likely to appear and their high mobility
across the world could result in the spread of a pandemic strain.
Methods. The DoD Influenza Surveillance Program is a year-round sentinel-based

program where more than 80 pre-selected DoD sites worldwide are asked to submit 6-
10 respiratory specimens per week from patients who meet an influenza-like illness
case definition, along with a patient questionnaire, in order to document valuable ep-
idemiologic data. A case-control method was used to calculate 2013-2014 mid-season
influenza vaccine effectiveness (VE) estimating the effectiveness of the vaccine against
currently circulating influenza strains.
Results. The program collected and tested 3,079 specimens from 1,283 service

members, 1,573 dependents (spouses/children), and 223 retirees/other beneficiaries.
989 specimens were positive for influenza A and 58 specimens were positive for influ-
enza B. The program also identified 1,124 other respiratory pathogens. Mid-season VE
analyses found statistically significant VE among military dependents/retirees for over-
all vaccine type (66% [50.91, 76.19]) and inactivated influenza vaccine type (73%
[59.59, 82.73]) analyses. A service members’ only analysis did not demonstrate signifi-
cant VE among overall or vaccine specific analyses.
Conclusion. With more than 80 sentinel sites across the world submitting speci-

mens, the DoD Influenza Surveillance Program has the ability to identify strains that
are currently circulating and track the genetic changes of strains through molecular
sequence analysis. The program demonstrated moderate VE against medically-attend-
ed influenza among the dependent/retiree population. The same could not be demon-
strated among the service member population; there is no single clear reason for this
and this finding does deserve further scrutiny.
Disclosures. All authors: No reported disclosures.

1066. Delay in the Norwegian Immunisation Programme
Oystein Riise, MD, MPH, PhD; Vaccines, Norwegian Institute of Public Health/
Division of Infectious Disease Control, Oslo, Norway
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Background. In Norway vaccination coverage at age 2 years is≥ 93 % on national
and≥ 85% on subnational level based on a universal immunisation registry (SYSVAK),
however this does not reflect the true proportion of children that is optimal protected
at al times. Delayed primary series increase risk of pertussis, pneumococci and measles
in early childhood. The Norwegian vaccination schedule says diphteria, tetanus, per-
tussis, polio, Hib, pneumococcal at 3,5 (primary series) and 12 months except for mea-
sles, mumps and rubella (MMR vaccine) at 15 months. Bacille de Calmette Guérin
(BCG) and hepatitis B vaccines are offered to risk groups.The aim was to assess mon-
itoring of annual vaccination delay the first 24 months of life.
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Methods. We analysed SYSVAK data, age < 2 years, born in 2010 from May 23rd
2013. 63382 children aged <2 were resident in the national population registry. Delay
counting started from the day the child was due + 1 month.
Results. Delay was present in 28336 of 63382 (44.7%) children aged < 2 years. Num-

ber of days delayed was 139 (mean). 17 % were delayed for the primary pertussis series.
Children delayed for pertussis, first dose, were more likely to be delayed for measles, first
dose (2881 of 4070 (70.8%) vs 15611 of 59312 (26.3%) RR(95%CI) 2.69 (2.63,2.75).
Vaccinated children who according to month of birth were scheduled for vaccines in
July (summer) were more frequently delayed than vaccinated children who according
to month of birth were scheduled to vaccines in other months (first dose pertussis vac-
cine 323 of 5117 (6.3%) vs 2068 of 56586 (3.7%) RR (95% CI) 1.73(1.54, 1.94); first dose
measles vaccine 1867 of 4901 (38.1%) vs 12313 of 54169 (22.7%), RR (95% CI) 1.68
(1.61, 1.74)). BCG vaccinated (17%) were more delayed for the complete series than
non BCG vaccinated children (5638 of 10773 (52.3%) vs 21205 of 51116 (41.5%) RR
(95 % CI) 1.26 (1.24, 1.29).On county level, 62.6- 42.2% were not delayed (median
delay, range 23-42 days). The two counties (Vestfold 44.2% delay for measles; Troms
33.4% delay for pertussis 2nd dose) with the lowest proportion of children immunised
on time had vaccination coverage for the complete series on natiional level at age 2 years.
Conclusion. Delay was common and was dependent on geography, season and

BCG vaccine status. Annual monitoring would increases programme surveillance
and is a tool to enhance improvements.
Disclosures. All authors: No reported disclosures.

1067. Multi-Attribute Ranking Tool for Vaccines: Strategic Priority Setting
to Support Vaccine Development
Guruprasad Madhavan, PhD1; Charles Phelps, PhD2; 1Institute of Medicine, National
Academy of Sciences, Washington, DC; 2Department of Economics, University of
Rochester, Rochester, NY
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Background. Various factors influence vaccine development efforts. Historically,
single criterion valuation with life years saved or cost-effectiveness have been used to
obtain static lists of vaccine development priorities. We discuss an ongoing effort at the
Institute of Medicine focused on the development and refinement of a dynamic, user-
informed software tool called SMART Vaccines that could potentially be applied in a
range of decision scenarios.
Methods. Using axiomatic principles of multi-criteria decision making (specifically,

multi-attribute utility theory), SMART Vaccines includes 28 attributes in eight broad cat-
egories (e.g., health, economic, demographic, policy, scientific and business) and allows
additional user-defined attributes. The multi-attribute utility model was implemented
and tested in MATLAB. A population process model simulates demographic changes,
with necessary data and proxies obtained from a number of sources (including World
Health Organization and the Global Burden of Diseases). Preferential weights applied
by users on the attributes determine the final rank order of the vaccine candidates.
Results. Output results—SMART Scores—combine computed values and user

weighted entries, making the scores meaningful only to the users of the software.We eval-
uated ten vaccine candidates for hypothetical development in the United States and South
Africa, and are pursuing use case analyses in collaboration with public and private vaccine
decision makers to determine the software efficacy, and its usability across different sce-
narios. Built-in sensitivity analysis tools enable users to carry out a number of “what if”
scenarios comparing specific health, demographic, economic and vaccine impacts to ar-
rive at a decision independently or cooperatively with other users.
Conclusion. Test results, sensitivity analyses, and initial applications of SMART

Vaccines indicate the need for a broad community driven effort to advance the soft-
ware and data development efforts. Enhanced applications of the software are possible
to help compare public health and other interventions beyond vaccines, and notably as
an educational tool in academic public health courses.
Disclosures. All authors: No reported disclosures.

1068. Vaccine Coverage at Milestone Ages among Infants in the United
States, 2009-2012
Berhanu Gebremeskel, MD, MPH1; Dongmu Zhang, PhD2; Michelle Goveia, MD3;
Gary S. Marshall, MD4; Megan O’brien, PhD, MPH2; 1Epidemiology, Rutgers-State
University of New Jersey, Philadelphia, PA; 2Global Health Outcomes, Merck, West
Point, PA; 3Medical Affairs, Merck, West Point, PA; 4Pediatrics, University of
Louisville School of Medicine, Louisville, KY
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Background. The coverage rate for rotavirus vaccine (RV) in the U.S., as assessed
at 19 to 35 months of age, is lower than that for other vaccines, such as pneumococcal
conjugate vaccine (PCV) and diphtheria, tetanus, and acellular pertussis vaccine
(DTaP). RV differs from these other vaccines, however, in that administration at or
beyond 8 months of age is not recommended. It is important to determine if the dis-
crepancy in coverage rates arises during the first 6 months of life, when RV is being
given along with DTaP and PCV, or if it arises after 8 months, when there is oppor-
tunity for catch-up dosing of DTaP and PCV but not for RV.
Methods. The MarketScan Commercial database was used to examine vaccination

coverage for infants born between January 1, 2009 and May 31, 2012 and had at least
13 months of continuous enrollment in their respective health plans. Current Proce-
dural Terminology (CPT) codes were used to identify vaccines administered as of mile-
stone ages (3, 5, 7, 8, 10, and 13 months). Coverage was computed as the proportion of
all infants eligible for vaccination according to the recommended schedule who had

received the given vaccines. Coverage rates were stratified by variables such as gender
and year of birth, among others.
Results. Of 392,160 eligible infants, coverage for the first dose at 3 months of age was

76%, 84% and 80% for RV, DTaP, and PCV respectively. At 7 months, coverage for the
last dose of RV (dose 2 or 3, depending on product) and for 3 doses of DTaP and PCV,
respectively, was 65%, 71% and 67%. At 13 months, the respective coverage rates were
69%, 81% and 82%. We observed an increase in coverage for each vaccine over the 4
study years, with the highest rate in 2012; in that year, coverage for all 3 vaccines was sim-
ilar at 7 months of age, but differences were pronounced at 13 months of age (Table).

Vaccine Vaccine Coverage in 2012
3 months 5 months 7 months 8 months 13 months

RV 80% 75% 69% 73% 73%
PCV 82% 76% 69% 75% 84%
DTaP 86% 80% 73% 78% 83%

Note: Vaccine coverage is 1 dose at 3 months, 2 doses at 5 months and 3
doses (2 or 3 doses of RV) at 7, 8 and 13 months

Conclusion. Coverage for RV is similar to DTaP and PCV at milestone ages of 3, 5,
and 7 months. The observation of higher coverage rates for DTaP and PCV at 13 months
of age is probably due to catch-up opportunities for these vaccines but not for RV.
Disclosures. B. Gebremeskel, Merck and Co., Inc.: Post-doc fellow, Fellowship

funded D. Zhang, Merck: Employee, Salary M. Goveia, Merck: Employee and Share-
holder, Salary G. S. Marshall, Merck: Investigator, Research grant and Research sup-
port M. O’brien, Merck: Employee and Shareholder, Salary

1069. Long-term effect of a Birth Vaccination Promotion Strategy
Arnaud Gagneur, MD, PhD1; Thomas Lemaitre, MSc1; Anne Farrands, MSc1;
Genevieve Petit, MD, MSc2; 1Pediatrics, University of Sherbrooke, Sherbrooke, QC,
Canada; 2Département Des Sciences Communautaires, Université de Sherbrooke,
Sherbrooke, QC, Canada
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Background. Infants’ immunization coverage rates remain low, and below defined
health objectives in Quebec, Canada. Delays in the first vaccinations at 2, 4 and 6
months have been associated with a higher probability for delay in age-appropriate
vaccination during childhood. The aim of this study was to assess the long-term effec-
tiveness of an information session targeting immunization that was performed during
postpartum hospitalization on vaccination coverage in children.
Methods. A quasi-randomized controlled trial was conducted in the Sherbrooke Uni-

versity hospital nursery. Between March 1, 2010 and February 28, 2011, an individual ed-
ucational information session regarding immunization of infants at 2, 4 and 6 months was
proposed or not to parents according to date and time of birth. Based on the Quebec Im-
munization protocol a five-point standardized information plan on vaccination was elab-
orated. Motivational Interviewing using Miller and Rollnick’s trans-theoretical model of
Prochaska were used during the session. Immunization data were obtained through the
Eastern Townships Public Health registry at 3, 5, 7, 13 and 24 months of age.
Results. Respectively, 1140 and 1249 families were included in the experimental

and control groups. A significant increase in vaccination coverage was observed at
three (91.3 vs 88.1%; +3.2%; p = 0,01), five (83.2 vs 78.3%; +4.9%; p = 0.003) and 7
months of age (75.9 vs 68.6%; +7.3%; p < 0.001). There is a persistent effect on vacci-
nation coverage at 13 months (66.2 vs 60%; +6.2%; p < 0.001) and 24 months of age
(79.5% vs 74.7%; +4.8%; p = 0.006).
Conclusion. An educational information session at birth about immunization,

based on motivational interviewing and given during postpartum hospitalization im-
proves vaccination coverage in infants at 2, 4 and 6 months of age, but also at 13 and 24
months. This Birth Vaccination Promotion strategy not only improves the first vacci-
nations, but also could enhance the entire childhood vaccinations schedule.
Disclosures. All authors: No reported disclosures.

1070. Validation of Febrile Seizures Identified in the Mini-Sentinel Post-
Licensure Rapid Immunization Safety Monitoring (PRISM) System
Alison Tse Kawai, ScD, SM1; David Martin, MD, MPH2; Cheryl McMahill-Walraven,
PhD, MSW3; Nandini Selvam, PhD, MPH4; Mano Selvan, PhD5; Grace Lee, MD,
MPH1,6; Mini-Sentinel PRISM Team1; 1Department of Population Medicine, Harvard
Medical School and Harvard Pilgrim Health Care Institute, Boston, MA; 2FDACenters
for Biologics and Evaluation, Rockville, MD; 3Aetna, Blue Bell, PA; 4HealthCore, Inc.,
Alexandria, VA; 5Comprehensive Health Insights, Sugar Land, TX; 6Boston Children’s
Hospital, Boston, MA

Session: 125. Vaccines: Knowledge, Attitudes, Coverage, Outcomes, Safety
Friday, October 10, 2014: 12:30 PM

Background. The Mini-Sentinel system was established in response to the FDA
Amendments Act to monitor the safety of FDA-regulated medical products. We eval-
uated the positive predictive value (PPV) of ICD9-based algorithms to identify post-
vaccination febrile seizures (FS). We also describe an adaptation of Brighton Collabo-
ration (BC) definition for seizures for use in medical record review.
Methods. We identified ICD9 diagnosis (dx) codes for fever and seizures in the

emergency or inpatient setting after influenza, diphtheria tetanus acellular pertussis-con-
taining, and 13-valent conjugate pneumococcal vaccines from July 1, 2010 to June 30,
2011.We estimated the PPV for FS. BC criteria for seizures included documentation of loss
of consciousness (LOC, defined as witnessing sudden LOC or history of unconsciousness)
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and generalized motor manifestations. Because medical record documentation may be in-
sufficient for LOC, we included other consistent symptoms, including altered states of
consciousness (ASC, e.g., documentation of eyes rolled back or unresponsiveness).
Results. Of 216 potential FS identified with ICD9 codes for seizures, 152 were

chart-confirmed to have documentation of fever and seizure within 24 h or a clinician
dx of FS (PPV = 0.70, 95% CI 0.64, 0.76). Two ICD9 codes (780.31, 780.32) specific for
FS produced the highest PPV (PPV = 0.91, 95% CI 0.85, 0.95) and accounted for 140
(92%) of confirmed FS. In the absence of these codes, other non-specific seizure codes
yielded much lower PPVs, regardless of the presence of same day codes for medically
attended fever (PPVs ranging from 0.19 to 0.20).
Only 9 of the 152 confirmed FS met BC criteria for LOC and generalized motor

manifestations. By including criteria for ASC, we captured an additional 101 con-
firmed FS. An additional 42 confirmed FS cases did not meet LOC/ASC and/or gen-
eralized motor manifestations criteria, but did have documentation of fever and seizure
within 24 h or a clinician dx of FS.
Conclusion. Although ICD9 code algorithms based on any seizure code yielded a

moderate PPV, restriction to specific FS codes yielded a higher PPV and accounted for
a large proportion of confirmed FS. The use of ASC in validation criteria captured a
larger number of cases beyond those meeting BC criteria.
Disclosures. C. McMahill-Walraven, Aetna: Employee, Salary

1071. Attitudes, Preferences, And Behaviors Of Adults Who Received
Vaccinations In Traditional and Non-Traditional Settings
H. Keri Yang, PhD, MPH, MS1; Changxia Shao, PhD2; Jane Fitzgerald1;
Marie Laferriere1; Rebecca Hahn1; John D. Grabenstein, RPh, PhD3; Puneet Singhal,
PhD4; 1Global Health Outcomes, Merck and Co., Inc., West Point, PA; 2Merck and Co.
Inc., West Point, PA; 3Medical Affairs and Policy, Merck Vaccines, West Point, PA;
4Global Health Outcomes, Merck and Co. Inc., West Point, PA

Session: 125. Vaccines: Knowledge, Attitudes, Coverage, Outcomes, Safety
Friday, October 10, 2014: 12:30 PM

Background. Adult vaccinations are increasingly delivered outside of a doctor’s
office. However, vaccination behaviors in alternative settings remain unclear, particu-
larly for non-influenza vaccinations. This study aims to examine, from the patient’s
perspective, vaccination patterns and drivers to adult vaccination across all settings.
Methods. In 2013, a cross-sectional online survey was conducted in U.S. nationally

representative adults aged at least 19 years who received either influenza, pneumococ-
cal, or zoster vaccine within the past 6 months. From choosing vaccines to deciding
locations, the survey explored attitudes, preferences, and behaviors of adults vaccinated
at various settings. Descriptive and bivariate analyses were applied to analyze patients’
responses by each vaccine and setting.
Results. Among 1,178 qualified respondents, most were vaccinated at the doctor’s

office or pharmacy (Figure 1). Most common alternative settings to receive influenza
vaccine was workplace, and hospital/emergency room for pneumococcal and zoster
vaccine. Approximately half of recipients for each vaccine chose to get vaccinated as
preventative health routine or following healthcare provider recommendation. Zoster
vaccine recipients were more likely to get vaccinated after seeing a commercial or ad.
Consistent across all three vaccines, adults are more likely to know about vaccines of-
fered at doctor’s office from the doctor, at pharmacy from signs in pharmacy; and at
other settings from seeing or hearing about it at the location. While most adults vac-
cinated at the pharmacy went there specifically to get vaccinated, those vaccinated at
the doctor’s office were mostly there for a routine check-up. Main drivers for selecting
vaccination settings were “vaccination without an appointment,” followed by “shorter
wait time,” and “location accepts my insurance.” Among all respondents, 17.7% re-
ceived two or more vaccines concurrently. Convenience and healthcare provider rec-
ommendation were the main drivers to receive concurrent vaccinations.

Conclusion. Our study suggests opportunities to improve adult vaccination at
non-traditional settings through highlighting convenience and healthcare provider
recommendation to adults.

Disclosures. H. K. Yang, Merck: Employee, Salary C. Shao, Merck: Employee,
Salary J. Fitzgerald, Merck: Research Contractor, Research support M. Laferriere,
Merck: Research Contractor, Research support R. Hahn, Merck: Research Contractor,
Research support J. D. Grabenstein, Merck and Co., Inc.: Employee and Shareholder,
Salary P. Singhal, Merck: Employee, Salary

1072. Utilization of pre-travel clinic for administration of routine
vaccinations in adults: a lost opportunity?
Kristina J. St. Clair, DO, MTM&H1; Tahaniyat Lalani, MBBS, MHS1; Edward Grant,
MPH2; Mark D. Johnson, MD3; David R. Tribble, MD, Dr PH2; Jason Maguire, MD
MPH1; Jamie Fraser, MPH2; Timothy Burgess, MD, MPH4; Mark Riddle, MD, Dr PH5;
Ryan Maves, MD6; Robert Deiss, MD2; Timothy Whitman, DO7; Philip Coyne, MD,
MSPH8; Anuradha Ganesan, MD2; 1Naval Medical Center Portsmouth, Portsmouth,
VA; 2Infectious Disease Clinical Research Program, Uniformed Services University of
the Health Sciences, Bethesda, MD; 3Naval Medical Center San Diego, San Diego, CA;
4Walter Reed National Military Medical Center, Bethesda, MD; 5NMRC, Silver Spring,
MD; 6Infectious Diseases, Naval Medical Center San Diego, San Diego, CA; 7National
Naval Medical Center, Bethesda, MD; 8Uniformed Services University of the Health
Sciences, Bethesda, MD

Session: 125. Vaccines: Knowledge, Attitudes, Coverage, Outcomes, Safety
Friday, October 10, 2014: 12:30 PM

Background. The pre-travel counseling visit represents an ideal opportunity for
updating routine and destination specific immunizations. The American College of
Immunization Practices (ACIP) recommends pneumococcal vaccination (PPSV) for
adults≥ 65 years and Zostavax in those≥ 60 years. Recent updates also recommend
Hepatitis B vaccination for diabetics. To examine coverage and factors associated
with the failure to address routine adult vaccinations listed above, we analyzed data
collected in the TravMil study at the pre-travel visit.
Methods. The TravMil cohort is comprised of DoD beneficiaries evaluated pre-

travel at 3 military travel clinics (Walter Reed National Military Medical Center
(WRNMMC), National Naval Medical Center San-Diego (NMCSD), and Naval Med-
ical Center Portsmouth (NMCP)). Vaccination status and vaccine prescriptions were
evaluated. Multivariate Poisson regression with robust error variance was used to ex-
amine factors associated with failure to immunize adults who met criteria for immu-
nization with PPSV, Zostavax, and Hepatitis B.
Results. Non-white race [RR: 1.42 (1.04-1.92)] was associated with a failure to vac-

cinate with Zostavax and/or PPSV, as was evaluation at NMCP [Ref WRNMMC; RR
2.46 (1.43-4.24)]. Female diabetics were less likely to receive Hepatitis B vaccination
[RR: 1.60 (1.08-2.39)].

Vaccine Status Overall WRNMMC NMCP NMCSD

Hepatitis B in Diabetics n=86 n=8 n=29 n=49
Up to date 26(30.2) 5(62.5) 5(17.2) 16(32.7)
Administered at pre-travel visit 14(16.3) 1(7.1) 9(31.0) 4(8.2)
PPSV in adults ≥65 n=352 n=39 n=97 n=216
Up to date 241(68.5) 29(74.4) 59(60.8) 153(70.8)
Administered at pre-travel visit 72(20.5) 9(23.1) 22(22.7) 41(19.0)
Zostavax in adults ≥60 n=477 n=54 n=139 n=284
Up to date 301(63.1) 39(72.2) 72(51.8) 190(66.9)
Administered at pre-travel visit 41(8.6) 5(9.3) 3(2.2) 33(11.6)

Conclusion. Even in a setting with free access to care and vaccinations, significant
variability in coverage of recommended vaccines was noted by race, gender and clinic
site. Factors associated with these differences need to be studied further.
Disclosures. All authors: No reported disclosures.

1073. Missed Opportunities to Adhere to the ACIP Vaccine
Initiation Schedule among Privately Insured Preteens in the United States,
2010-2012
Nagesh N. Borse, PhD, MS, BS Pharm1; Amit S. Kulkarni, PhD2; Shuvayu S. Sen, PhD2;
Linda Niccolai, PhD ScM3; 1Global Health Outcomes, Agile 1 - For Merck and Co.,
West Point, PA; 2Global Health Outcomes - Vaccine, Merck and Co. Inc., Whitehouse
Station, NJ; 3Yale School of Public Health, Yale University, New Haven, CT

Session: 125. Vaccines: Knowledge, Attitudes, Coverage, Outcomes, Safety
Friday, October 10, 2014: 12:30 PM

Background. The Advisory Committee on Immunization Practices (ACIP) rec-
ommended that preteens get three vaccines (Tetanus, Diphtheria and Pertussis
(Tdap), Meningococcal Conjugate Vaccine (MCV4) and Human papillomavirus
(HPV)) during a single clinic visit. However, the vaccine initiation rates for these
three vaccines as per the CDC’s NIS 2012 were 54% for HPV, 74% for MCV4 to
85% for Tdap. The objective of this study was to assess and compare adherence to
the ACIP recommended vaccine initiation schedule for preteens.
Methods. This study used theMarketScan Commercial Claims database of 1,245,336

eligible preteens between age 11 and 12 years, who were continuously enrolled and had a
vaccination visit for at least one of the three recommended vaccines between January 2010
and December 2012. Adherence to ACIP recommendation was assessed for the very first
vaccination visit. Adherence to ACIP recommendations was defined as preteens who re-
ceived all three vaccines during their first vaccination visit as recommended by the ACIP.
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Descriptive statistics were used to assess adherence to ACIP recommendations. Multivar-
iate analysis was also carried out to understand association of adherence to ACIP recom-
mendations with variables such as sex, year, age and region.
Results. Only 10% of the preteens received all three vaccines during a single visit

(first vaccination visit) per ACIP recommendations, 36% were given only one of the
three vaccines and 54% had any two recommended vaccines. The most prevalent practice
(50%) was to give Tdap and MCV4 (Figure 1). The HPV vaccine was missed in 63% of
preteens who received 1 or 2 vaccines in a single visit (data not shown) and in 93% of
preteens who received Tdap and MCV4 in a single visit (Figure 2). Though adherence to
ACIP recommended vaccination schedule has doubled from 7% in 2010 to 14% in 2012,
it is still very low. Adherence to ACIP recommendations was significantly lower in 12 year
olds (OR: 0.83) and inWest and South regions (OR: 0.43 and 0.56 respectively) compared
to North-East region and was higher for females (OR: 2.99) and for each additional year
(OR: 2.23).

Conclusion. Adherence to ACIP guidelines is low as very few preteens receive all
three vaccines in a single visit. Of the three vaccines mentioned in the ACIP recom-
mendations, HPV vaccine poses as the biggest missed opportunity.
Disclosures. N. N. Borse, Merck: Consultant, Consulting fee A. S. Kulkarni,

Merck: Employee, Salary S. S. Sen, Merck: Employee, Salary L. Niccolai, Merck: Col-
laborator, Research Contractor and Scientific Advisor, Consulting fee

1074. Immunization Practices of Pediatric Oncology Providers Towards
Children with Acute Lymphoblastic Leukemia that have Completed
Chemotherapy
Salwa Sulieman, DO1; Kristen Feemster, MD, MPH, MSHP2; Adam Esbenshade, MD3;
Rui Xiao, PhD4; Brian T. Fisher, DO, MSCE5; 1Pediatric Infectious Diseases, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 2Division of Infectious Diseases,
The Children’s Hospital of Philadelphia, Philadelphia, PA; 3Vanderbilt University,
Nashville, TN; 4Center for Clinical Epidemiology and Biostatistics, Perelman School of
Medicine, University of Pennsylvania, Philadelphia, PA; 5Division of Infectious
Diseases, Department of Pediatrics, Center for Pediatric Clinical Effectiveness, Center
for Clinical Epidemiology and Biostatistics, The Children’s Hospital of Philadelphia
and Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA

Session: 125. Vaccines: Knowledge, Attitudes, Coverage, Outcomes, Safety
Friday, October 10, 2014: 12:30 PM

Background. As the population of pediatric acute lymphoblastic leukemia (ALL)
survivors grows, there is an increased focus on long term supportive care measures
including reimmunization . There are no ALL-specific guidelines for reimmunization
in the post-chemotherapy period. We aimed to better understand the approach of pe-
diatric oncology providers for reimmunizing children that have completed chemother-
apy for ALL.
Methods. A cross-sectional study was performed using survey methodology. An

anonymous 33-item questionnaire was electronically distributed on three separate oc-
casions over a 4 week period via REDCap to members of the American Society of Pe-
diatric Hematology and Oncology (ASPHO). The questionnaire was adapted with
permission from a previously validated survey instrument.
Results. The questionnaire was completed by 350 of 1602 ASPHO members

(21.9% response rate). Respondents were primarily clinicians (75%) at university-affil-
iated (75%) pediatric institutions (58%). A majority of respondents (95%) believe that
immunizations are extremely effective in the general population; only 31% believe im-
munizations are extremely effective in children after ALL chemotherapy. Most respon-
dents agree it is safe to give vaccines >12 months (99%) and 6 to 12 months (71%) after
completion of chemotherapy. Only 13% agree that vaccines are safe in the first 6
months post chemotherapy. 42% of care providers always or often recommend re-im-
munization after chemotherapy for ALL while 40% rarely or never recommend re-im-
munization. When providers do re-immunize, the majority do so after 6 months
(73%). Common reasons for not re-immunizing include a perceived lack of need,
lack of published evidence, and lack of guidelines.
Conclusion. These results reveal significant variation in the approach to reimmu-

nization for children that have completed ALL chemotherapy. Lack of evidence and
guidelines to direct clinicians as to who and when to reimmunize were identified as
barriers. Future efforts should focus on establishing universal guidelines to standardize
care and identify research gaps for further investigation.
Disclosures. All authors: No reported disclosures.

1075. Effectiveness and Safety of Immunization with Live-attenuated and
Inactivated Vaccines for Pediatric Liver Transplantation Recipients
Yoshinori Ito, MD; Yoshihiko Kawano, MD; Michio Suzuki, MD; Yuka Torii, MD;
Yasuko Kamiya; Jun-Ichi Kawada, MD; Department of Pediatrics, Nagoya University
Graduate School of Medicine, Nagoya, Japan

Session: 125. Vaccines: Knowledge, Attitudes, Coverage, Outcomes, Safety
Friday, October 10, 2014: 12:30 PM

Background. Liver transplantation recipients are at high risk of severe complica-
tions of many viral infections because they are treated with immunosuppressive drugs
affecting the immune system. Vaccination for liver transplantation candidates is gen-
erally recommended before surgery, but the opportunities for vaccination prior to
transplantation in pediatric candidates are often limited by severe disease conditions.
The effectiveness and safety of immunization with vaccines in standard vaccination
programs for pediatric liver transplantation recipients thus need to be elucidated.
Methods. Participants in this study comprised 39 pediatric recipients of living

donor liver transplantation. Criteria for administering live-attenuated (measles, rubel-
la, mumps, and varicella) and inactivated vaccines (hepatitis B, pertussis, and Japanese
encephalitis) were as follows: 1) >1 year after transplantation; 2) no use of systemic
steroids to treat acute rejection within the last 6 months; 3) serum trough concentra-
tion of tacrolimus <5 ng/ml; 4) no severe immunosuppression according to blood ex-
aminations; and 5) provision of written informed consent. Median age at
transplantation was 17 months old and median period from transplantation to the be-
ginning of immunization was 18 months.
Results. Seroprotection rates for measles, rubella, mumps, varicella, hepatitis B,

pertussis, and Japanese encephalitis after post-transplant immunization were 31%
(8/26), 70% (19/27), 48% (12/25), 37% (7/19), 83% (19/23), 87% (13/15), and 88%
(7/8), respectively. Seroprotection rates for measles, rubella, mumps, and varicella
after 2nd vaccination for recipients with primary vaccine failure after the first vaccina-
tion were 67% (6/9), 50% (1/2), 71% (5/7), and 50% (5/10). While 4 recipients caught
the mumps and eight contracted varicella before immunization, one recipient devel-
oped varicella after immunization. No serious systemic adverse events were observed
in vaccinated recipients.
Conclusion. Seroprotection rates for measles, rubella, and varicella appeared low

in children after the first posttransplantation vaccination. Immunizations with four
live-attenuated and three inactivated vaccines were safe and effective for pediatric
liver transplantation recipients who were not severely immunosuppressed.
Disclosures. All authors: No reported disclosures.
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1076. Assessment of the Status of Measles Elimination in the United States,
2001-2013
Paul Gastanaduy, MD, MPH1; Prabasaj Paul, PhD, MPH1; Susan Redd, BA1;
Manoj Gambhir, BSc, PhD2; Benjamin Lopman, PhD, MSc1; Gregory S. Wallace, MD,
MS, MPH1; John Glasser, PhD, MPH1; 1Centers for Disease Control and Prevention,
Atlanta, GA; 2Epidemiological Modelling Unit, Monash University, Victoria, Australia

Session: 126. Vaccines: Measles
Friday, October 10, 2014: 12:30 PM

Background. Although measles was declared eliminated in the U.S. in 2,000, im-
portations from remaining endemic areas in the world continue to occur, and lead to
outbreaks in pockets of unvaccinated. Due to an apparent increase in the number of
cases and outbreaks in recent years, and concerns of increasing vaccine hesitancy, we
evaluated transmission from imported cases to assess measles elimination status in the
U.S.
Methods. Measles elimination was assessed by evaluation of the effective repro-

duction number R, the average number of secondary cases that result from an impor-
tation; elimination is indicated by maintenance of R < 1. Four previously described
methods for estimating R were applied to national surveillance data reported to the
CDC from 2001-2013. Method 1 estimates R as 1-P, where P is the proportion of all
cases that are imported. Methods 2 and 3 estimate R by fitting a model of the spread of
infection, based on a branching process, to data on the observed sizes and generations
of outbreaks, respectively. An outbreak was defined as 1 or more cases. Method 4 es-
timates R from the observed epidemic curves of the largest outbreaks, using a likeli-
hood-based estimation approach. Inverse-variance-weighting was applied to year-
specific R estimates to analyze trends overtime.
Results. During 2001-2013, a total of 1153 confirmed measles cases were re-

ported, of which 447 were importations. These constituted 525 outbreaks, ranging
in size from 1 to 58 cases; 145 had >1 case. Median outbreak duration was 15 days
(range 1-89 days). Across all study years, R was <1 with all 4 methods: 0.62 (95%
CI: 0.54-0.72) using method 1, 0.52 (95% CI: 0.39-0.64) using method 2, 0.66 (95%
CI: 0.62-0.71) using method 3, and 0.63 (95% CI: 0.60-0.66) using method 4. A
statistically significant trend in annual R estimates overtime was not identified
(p-value > 0.2).
Conclusion. Our estimates of R demonstrate that elimination of endemic measles

transmission is maintained in the U.S. The congruence in results using different meth-
ods augments the validity of the estimates and provides a framework for continued
monitoring of elimination. Sustained high vaccination coverage and prompt outbreak
response strategies have proven successful in halting prolonged transmission of mea-
sles in the U.S.
Disclosures. All authors: No reported disclosures.

1077. Adverse events following measles, mumps, and rubella (MMR)
vaccine in adults reported to the Vaccine Adverse Event Reporting System,
2003-2013
Lakshmi Sukumaran, MD, MPH1,2; Michael Mcneil, MD1; Paige Lewis, MSPH1;
Pedro Moro, MD, MPH1; Tom Shimabukuro, MD, MPH, MBA1; 1Immunization
Safety Office, CDC, Atlanta, GA; 2Emory University School of Medicine, Atlanta, GA
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Friday, October 10, 2014: 12:30 PM

Background. The Centers for Disease Control and Prevention (CDC) recom-
mends adults born in 1957 or later have documentation of at least one dose of
MMR vaccine and high risk adults and healthcare workers have a second dose. Limited
data exists on the safety of MMR vaccine in adults. We reviewed reports of adverse
events (AEs) to the Vaccine Adverse Event Reporting System (VAERS) in order to as-
sess safety in this previously under-studied group.
Methods. VAERS is the national spontaneous vaccine safety surveillance system

co-administered by CDC and the FDA. We searched the VAERS database for US re-
ports of adults 19 years of age and older who received MMR vaccine from January 1,
2003 to July 31, 2013. For serious reports, pregnancy reports, and reports with selected
pre-specified outcomes (Guillian-Barré syndrome (GBS), anaphylaxis, arthritis or ar-
thralgia, encephalitis, idiopathic thrombocytopenic purpura (ITP), myocarditis or
pericarditis, myocardial infarction, and vaccine virus shedding), we reviewed available
medical records.
Results. During this period, VAERS received 3,175 US AE reports after MMR vac-

cine in adults. Of these, 161 (5%) were serious, including 9 reports of deaths. Median
onset to outcome was 2 days (range 0 to 954). Median age of vaccine recipients was 37
years. Most reports, 2,448 (77%), were in females. The most common signs and symp-
toms for all reports were pyrexia (19%), rash (17%), pain (13%) and arthralgia (13%).
The most common terms for serious reports were pyrexia (24%), headache (21%), hy-
poesthesia (19%), and asthenia (19%). There were a total of 19 GBS, 12 anaphylaxis, 15
arthritis/ arthralgia, 9 encephalitis, 5 ITP, 4 myocarditis reports, and 1 myocardial in-
farction report. We did not observe any new safety findings in empirical Bayesian data
mining. In 131 reports, MMR vaccine was inadvertently given to pregnant women; the
majority of vaccinations were in the first trimester. In 82 (63%) pregnancy reports, no
AE was reported.
Conclusion. In our review of VAERS data, we did not detect any new or unexpect-

ed safety concerns for MMR vaccine in adults. We identified reports of pregnant
women exposed to MMR in whom the vaccine is contraindicated, which demonstrates
the need for provider education on vaccine recommendations and screening.
Disclosures. L. Sukumaran, National Institute of Health: T32 grant recipient, Re-

search grant

1078. Risk Factors Associated with Developing Fever Following First Dose
Measles-Containing Vaccines
Nicola P. Klein, MD, PhD1; Ned Lewis, MPH1; Julia Mcdonald, MS, MPH1;
Bruce Fireman, MA1; Allison Naleway, PhD2; Jason Glanz, PhD3; Lisa A. Jackson, MD,
MPH4; Melissa Simpson, DVM, PhD5; Roger Baxter, MD1; 1Kaiser Permanente
Vaccine Study Center, Oakland, CA; 2The Center for Health Research, Kaiser
Permanente Northwest, Portland, OR; 3Kaiser Permanente Colorado, Denver, CO;
4Group Health Cooperative, Seattle, WA; 5Center for Clinical Epidemiology and
Population Health, Marshfield Clinic Research Foundation, Marshfield, WI
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Background. Seven to ten days after a first dose of a measles-containing vaccine
(MCV) – i.e., MMRV or MMR –, children have elevated risk of fever which can be
associated with febrile seizures. To identify whether there are particular children at
higher risk, we examined host and familial factors associated with developing fever
7-10 days after a MCV.
Methods. We included all children who were enrolled in the Vaccine Safety Data-

link from January 1, 2000 through December 31, 2012 and were < 36 months of age at
the first MCV dose. We identified all medically-attended visits (outpatient or emergen-
cy department) coded for fever 7-10 days after a first dose of any MCV. We evaluated
factors associated with a visit for fever 7-10 days after a MCV using Χ2and multivariate
logistic regression analyses.
Results. Among 946,806 MCV-immunized children, 98% of whom were ≤ 24

months of age, we identified 7480 (0.8%) fever visits 7-10 days after any first dose
MCV. Compared with children without fever after MCV, logistic regression analysis
found that children with fever were more likely to have received MMRV than MMR
(OR 1.2 95% CI 1.1-1.3), be between 15-18 months of age (OR 1.24 95% CI 1.16-1.3),
have had fever following prior vaccines (OR 1.4 95% CI 1.2-1.6), have had fever at any
other previous time (OR 1.9 95% CI 1.8-2.0), have had at least 1 prior seizure (OR 2.0
95% CI 1.7-2.4), and have had > 3 medical visits within the 6 months before their MCV
(OR 1.7 95% CI 1.6-1.8). They were less likely to have missed vaccine-associated med-
ical visits by age 7 months (OR 0.82 95% CI 0.76- 0.89). In the subset of children who
had siblings also exposed to a first dose of MCV, those whose siblings had fever 7-10
days after MCV were much more likely themselves to also have fever 7-10 days after a
MCV (OR 4.5 95% CI 3.7-5.5).
Conclusion. While healthcare seeking behavior is likely a factor, fever after a first

dose of a MCV was associated with MMRV vaccine, being 15-18 months old at time of
vaccination, prior fever events, including after previous vaccines, and seizures during
the first year of life. Children with fever tended to also have siblings with fever after
MCV. These results suggest that some individuals or families may be more susceptible
to the fever associated with MCV.
Disclosures. N. P. Klein, GSK: Investigator and Research Contractor, Research

grant; Merck: Investigator and Research Contractor, Research grant; Pfizer: Investiga-
tor and Research Contractor, Research grant; Novatis: Investigator and Research Con-
tractor, Research grant; MedImmune: Investigator and Research Contractor, Research
grant; Sanofi Pasteur: Investigator and Research Contractor, Research grant; Nuron
Biotech: Investigator and Research Contractor, Research grant A. Naleway, Glaxo-
SmithKline: Investigator, Research grantM. Simpson, MedImmune: Project scientist -
funded grant, Research grant R. Baxter, GSK: Investigator and Research Contractor,
Research grant; Merck: Grant Investigator and Research Contractor, Research grant;
Pfizer: Grant Investigator and Research Contractor, Research grant; Novatis: Investiga-
tor and Research Contractor, Research grant; MedImmune: Grant Investigator and
Research Contractor, Research grant; Sanofi Pasteur: Investigator and Research Con-
tractor, Research grant

1079. Single-Nucleotide Polymorphism Associations in Common with
Humoral and Cellular Immune Responses to Measles and Rubella Vaccines
Inna Ovsyannikova, PhD1; Hannah Salk1; Beth Larrabee, MS2; Shane Pankratz, PhD2;
Gregory Poland, MD1; 1Vaccine Research Group, Mayo Clinic, Rochester, MN;
2Department of Health Sciences Research, Mayo Clinic, Rochester, MN

Session: 126. Vaccines: Measles
Friday, October 10, 2014: 12:30 PM

Background. In our previous studies, we identified several associations between
genotype and phenotypic immune response to both measles vaccine and rubella vac-
cine. Because immunization against measles and rubella is provided by one vaccine,
finding genetic associations shared between measles-specific and rubella-specific im-
mune responses is of great interest. Single-nucleotide polymorphisms (SNPs) in can-
didate immune response genes were examined for associations with measles- and
rubella–specific neutralizing antibodies, IFN-γ, and IL-6 secretion in two separate as-
sociation analyses in a cohort of healthy immunized subjects.
Methods. We recruited 1,052 schoolchildren from Rochester, MN, between the

ages of 11 and 22 years, who received two doses of measles-mumps-rubella vaccine
(MMR, Merck).
Results. We identified six SNP associations shared between the measles-specific

and rubella-specific immune responses, specifically neutralizing antibody titers
(DDX58), secreted IL-6 (IL10RB, IL12B) and secreted IFN-γ (IFNAR2, TLR4). An in-
tronic SNP (rs669260) in the antiviral innate immune receptor gene, DDX58, was sig-
nificantly associated with increased neutralizing antibody titers for both measles and
rubella viral antigens post-MMR vaccination (p-values 0.02 and 0.0002, respectively). Sig-
nificant associations were also found between IL10RB (rs2284552; measles study p-value
0.006, rubella study p-value 0.00008) and IL12B (rs2546893; measles study p-value 0.005,
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rubella study p-value 0.03) gene polymorphisms and variations in both measles- and ru-
bella virus-specific IL-6 responses. We also identified associations between individual SNP
in the IFNAR2 and TLR4 genes that were associated with enhanced IFN-γ secretion for
both measles- and rubella vaccine-specific immune responses.
Conclusion. These data indicate that there are SNP associations in common across

measles and rubella vaccine immune responses, and that SNPs from multiple genes in-
volved in innate and adaptive immune response regulation may contribute to the overall
human antiviral response. Understanding the functional and mechanistic consequences
of common genetic variations on immune response variations could assist in directing
new vaccine design, and in better understanding the generation of immune responses.
Disclosures. All authors: No reported disclosures.

1080. Antibody Persistence 5 Years After Vaccination at 2 to 10 Years of
Age With Quadrivalent MenACWY-CRM Conjugate Vaccine, And
Responses To a Booster Vaccination
Stanley L. Block, MD1; Shane Christensen, MD2; Bikash Verma, MD3; Fang Xie, PhD3;
Pavitra Keshavan, MD3; Peter M Dull, MD3; Igor Smolenov, MD3; 1Kentucky Pediatric
and Adult Research Center, Bardstown, KY; 2J. Lewis Research, Inc., Salt Lake City,
UT; 3Novartis Vaccines and Diagnostics, Inc., Cambridge, MA

Session: 127. Vaccines: Meningococcal
Friday, October 10, 2014: 12:30 PM

Background. MenACWY-CRM vaccine was immunogenic in 2–10 year-old chil-
dren in 1- and 2-dose schedules. As only limited data is available on antibody persis-
tence we assessed bactericidal antibodies 5 years after primary vaccination and
response to a booster dose, compared with age-matched vaccine-naïve controls (clin-
icaltrials.gov NCT01823536).
Methods. We enrolled two groups of 7–10 year-olds after 1 (n = 101) or 2 (n = 73)

doses of MenACWY-CRM as 2–5 year-olds, and a group of 11–15 year-olds after 1
dose (n = 66) as 6–10 year-olds, with age-matched naïve-controls (n = 120 and 101).
We measured serum bactericidal activity with human complement (hSBA) at baseline
and 30 days after a booster or first MenACWY-CRM vaccination. Local and systemic
reactions and any adverse events were recorded.
Results. Five years postvaccination levels of antibodies were still higher than con-

trols in the three vaccinated groups, who displayed anamnestic responses to a booster
dose, with 99–100% having hSBA titers ≥ 8 against all four serogroups.
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Reactogenicity was similar across groups, 50–67% and 27–36% of children had mild
to moderate solicited local and systemic reactions. No vaccine-related SAEs were
reported.
Conclusion. 5 years after 1- and 2-dose MenACWY-CRM vaccination in 2–10

year-olds, half or more of the children still had persistent antibodies against serogroups
C, W and Y with robust responses to a booster dose.
Disclosures. S. L. Block, Merck: Investigator, Research grant and Research support

S. Christensen, Novartis: Investigator, Research grant B. Verma, Novartis: Employee,
Salary F. Xie, Novartis: Employee, Salary P. Keshavan, Novartis: Employee, Salary P.
M Dull, Novartis Vaccines : Employee, Salary I. Smolenov, Novartis Vaccines: Em-
ployee, Salary

1081. Immunogenicity of Human Papilloma Vaccine Coadministered with
an Investigational Bivalent rLP2086 Vaccine Against Meningococcal
Serogroup B in Healthy Adolescents
Prakash Bhuyan, MD, PhD1; Joseph Eiden, MD, PhD2; Thomas R. Jones, PhD2; Laura
J. York, PhD1; John Ginis1; Kathrin U. Jansen, PhD2; John L. Perez, MD1; rLP2086
B1971011 Study Team1; 1Pfizer Vaccine Research, Collegeville, PA; 2Pfizer Vaccine
Research, Pearl River, NY

Session: 127. Vaccines: Meningococcal
Friday, October 10, 2014: 12:30 PM

Background. This Phase 2, randomized study evaluated coadministration
of a licensed quadrivalent vaccine against human papillomavirus (HPV4) with
bivalent rLP2086, an investigational vaccine against invasive disease caused by
Neisseria meningitidis serogroup B (MnB), in healthy adolescents ≥11 to <18
years of age.

Methods. Subjects received HPV4 + bivalent rLP2086 (Group 1), bivalent rLP2086 -
+ saline (Group 2), or saline +HPV4 (Group 3) at months 0, 2, and 6. Sera were collected
at baseline and after doses 2 and 3. Immune responses to HPV4 antigens (HPV-6, 11, 16,
and 18) were determined by competitive Luminex immunoassays. Bivalent rLP2086 im-
munogenicity was measured by serum bactericidal assay using human complement
(hSBA) to 4 MnB test strains expressing vaccine-heterologous fHBP variants (A22,
A56, B24, B44). Primary immunogenicity endpoints, all after dose 3, included geometric
mean titers (GMTs) against HPV antigens in Groups 1 and 3 and hSBA GMTs for strains
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expressing variants A22 and B24 in Groups 1 and 2. Secondary endpoints included sero-
conversion rates for HPV antigens in baseline seronegative subjects in Groups 1 and
3. Safety of bivalent rLP2086 was assessed after concomitant administration with
HPV4 or saline.

Results. The prespecified noninferiority criteria set at 1.5-fold (0.67 lower limit of
95% CI for GMRs) were met for 3 of 4 HPV antigens (not HPV-18) and both MnB
test strains (Table 1). Seroconversion rates in Groups 1 and 3 were ≥99% for all HPV an-
tigens (Table 2). Greater local reactogenicity occurred after rLP2086 compared with saline
but did not increase with later doses; injection site pain was the most common local reac-
tion. Systemic events in all 3 groups were generally mild and moderate in severity.

Conclusion. Robust immune responses to both vaccines were generated after con-
comitant administration of rLP2086 + HPV4. Prespecified noninferiority criteria were
met for 5 of 6 antigens. Although GMRs to HPV-18 narrowly missed noninferiority
criteria, the high proportion of responders (≥99%) indicates clinical effectiveness is
expected to be maintained after concomitant administration. Bivalent rLP2086 was
well tolerated and elicited a robust immune response to test strains expressing
fHPBs heterologous to those in the vaccine.
Disclosures. P. Bhuyan, Pfizer: Employee, Salary J. Eiden, Pfizer: Employee and

Shareholder, Salary T. R. Jones, Pfizer: Employee, Salary L. J. York, Pfizer: Employee
and Shareholder, Salary J. Ginis, Pfizer: Employee, Salary K. U. Jansen, Pfizer: Em-
ployee and Shareholder, Salary and Stockolder J. L. Perez, Pfizer: Employee, Salary

1082. Safety, Tolerability, and Immunogenicity of an Investigational
Meningococcal Serogroup B Bivalent rLP2086 Vaccine in Healthy
Adolescents Aged 11 to 18 Years in Three Phase 2, Randomized, Controlled
Studies
Timo Vesikari, MD, PhD1; Johannes Beeslaar, MD2; Joseph Eiden, MD, PhD3;
Qin Jiang, PhD2; Shannon Harris, PhD2; Laura J. York, PhD2; Diana Morgenstern,
MD2; Prakash Bhuyan, MD, PhD2; John L. Perez, MD2; 1University of Tampere
Medical School, Tampere, Finland; 2Pfizer Vaccine Research, Collegeville, PA; 3Pfizer
Vaccine Research, Pearl River, NY

Session: 127. Vaccines: Meningococcal
Friday, October 10, 2014: 12:30 PM

Background. Neisseria meningitidis serogroup B (MnB) is a major cause of inva-
sive meningococcal disease in adolescents. A conserved, surface-exposed lipoprotein,
LP2086 (factor H binding protein [fHBP]), is a promising vaccine target to protect
against invasive disease caused by MnB. Safety, tolerability, and immunogenicity of
an investigational bivalent, recombinant MnB vaccine (bivalent rLP2086) were exam-
ined in three phase 2, randomized, controlled studies in healthy adolescents 11–18
years of age.
Methods. Study 1012 examined 5 vaccine regimens of bivalent rLP2086, whereas

studies 1010 and 1011 evaluated a 3-dose schedule of bivalent rLP2086 vaccine given
concomitantly with the TdaP-IPV and HPV-vaccines, respectively. Each dose of biva-
lent rLP2086 contained 60 µg of the rLP2086 subfamily Avariant A05 and 60 µg of the
rLP2086 subfamily B variant B01. To assess immunogenicity, serum bactericidal assays
using human complement (hSBA) were performed with 4 MnB test strains expressing
the heterologous fHBP variants A22, A56, B24 and B44, which were selected to repre-
sent relevant diversity of fHBP, as well as to provide a perspective on the breadth of the
vaccine-elicited immune response against strain expressing epidemiologically preva-
lent fHBP variants. Adverse events (AEs) and solicited local and systemic reactions
were assessed.
Results. A large number of subjects in all 3 studies achieved hSBA titers above the

lower limit of quantification (LLOQ) for each of the 4 MnB test strains 1 month after
dose 3 (Table). Most systemic events and local reactions were mild to moderate in se-
verity; AEs were generally not serious or vaccine-related. Co-administration of
rLP2086 with TdaP-IPV or HPV-vaccines did not interfere with immune responses
elicited by rLP2086.

Conclusions. Serum bactericidal antibody titers above 1:4 protect against invasive
meningococcal disease. The demonstration of hSBA titers ≥LLOQ to 4 MnB test
strains, each heterologous to vaccine antigen, in each of these adolescent phase 2 stud-
ies, suggest that 3 doses of the bivalent rLP2086 vaccine provided a functional antibody
response that may be broadly active against diverse MnB disease-associated strains.
Vaccinations with the bivalent rLP2086 were generally well tolerated.
Disclosures. J. Beeslaar, Pfizer: Employee, Salary J. Eiden, Pfizer: Employee and

Shareholder, Salary Q. Jiang, Pfizer: Employee, Salary and Stock option S. Harris,
Pfizer: Employee, Salary L. J. York, Pfizer: Employee and Shareholder, Salary
D. Morgenstern, Pfizer: Employee and Shareholder, Salary and stock P. Bhuyan,
Pfizer: Employee, Salary J. L. Perez, Pfizer: Employee, Salary
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1083. Comparative Evaluation of Two Different Investigational
Meningococcal ABCWY Vaccine Formulations in Adolescents and Young
Adults
Stan L. Block, MD1; Leszek Szenborn, MD2; Wendy Daly, MD3; Teresa Jackowska,
MD4; Vas Narasimhan, MD5; Diego D’Agostino, MSc5; Linda Han, MD5; Peter M Dull,
MD5; Igor Smolenov, MD5; 1Kentucky Pediatric and Adult Research Center,
Bardstown, KY; 2Clinic of Pediatrics and Infectious Diseases, Wroclaw, Poland;
3Bluegrass Clinical Research Inc., Louisville, KY; 4Department of Pediatrics, Medical
Center of Postgraduate Education, Warsaw, Poland; 5Novartis Vaccines and
Diagnostics Inc., Cambridge, MA

Session: 127. Vaccines: Meningococcal
Friday, October 10, 2014: 12:30 PM

Background. Novartis has licensed meningococcal vaccines against serogroups
A, C, W and Y (MenACWY-CRM) and serogroup B (4CMenB). We evaluated 2
investigational formulations of MenABCWY vaccines, with primary objectives to as-
sess their noninferiority compared with the licensed vaccine for ACWY serogroups
and formulation selection based on a desirability index (DI) (Clinicaltrials.gov
NCT01272180).
Methods. 480 healthy subjects, aged 10–25 years, were randomized to four groups

and received either: one of two MenABCWY formulations with full or quarter doses of
outer membrane vesicles (OMV), 4CMenB, or Placebo/MenACWY-CRM. Each was
given as a 2-dose series at 0 and 2 months. A serum bactericidal assay with human
complement (hSBA) was used to measure antibodies against serogroups A, C, W, Y
and serogroup B test strains at baseline and 30 days after dose 2; seroresponses
and hSBA GMTs were assessed. For MenABCWY vaccines we also compared a
DI based on immunogenicity (post-vaccine hSBA GMT ratios) and reactogenicity pa-
rameters (percentages of doses associated with severe local and severe systemic
reactions).
Results. Percentages of subjects with seroresponses to A, C, W and Y were signifi-

cantly higher after 2 doses of either MenABCWY formulation (with full and quarter
OMV) than after a single dose of MenACWY; respectively 90/92% vs 73% for A; 95/
93% vs 63% for C; 80/84% vs 65% for W; and 92/90% vs 75% for Y. Prespecified non-
inferiority criteria were met. Both MenABCWY vaccines induced robust immune re-
sponses against serogroup B test strains, comparable with 4CMenB. Among the three
serogroup B-containing formulations, DI analyses were comparable, although the full
dose OMV vaccine induced higher GMTs than the quarter dose vaccine against most
of the serogroup B test strains. Reactogenicity profiles of the MenABCWY vaccines
were similar to each other and to that of 4CMenB. No vaccine-related serious adverse
events were reported.
Conclusion. The MenABCWY vaccines had comparable immunogenicity for se-

rogroups ACWY and for serogroup B, although GMT responses against B test strains
appeared to be higher for the full OMV formulation. Reactogenicity was comparable
between the investigational and the 4CMenB vaccine.
Disclosures. S. L. Block, Novartis Vaccines: Investigator, Consulting fee

L. Szenborn, Novartis Vaccines: Investigator, Consulting fee W. Daly, Novartis Vac-
cines: Investigator, Consulting fee T. Jackowska, Novartis Vaccines: Investigator, Con-
sulting fee V. Narasimhan, Novartis Vaccines: Employee, Salary D. D’Agostino,
Novartis Vaccines: Employee, Salary L. Han, Novartis Vaccines: Employee, Salary P.
M Dull, Novartis Vaccines: Employee, Salary I. Smolenov, Novartis Vaccines:
Employee, Salary

1084. Persistence of Meningococcal Antibodies and Response to a Booster
Dose after a Two-dose Vaccination Series with Investigational MenABCWY
Vaccine Formulations in Adolescents
Xavier Saez-Llorens, MD1; Diana Catalina Aguilera Vaca, MD2; Katia Abarca, MD3;
Emmanuelle Maho, MSc4; Linda Han, MD4; Igor Smolenov, MD4; Peter Dull, MD4;
1Hospital del Niño, Panama City, Panama; 2Centro de Investigacion, Colombia,
Colombia; 3Pontificia Universidad Catolica de Chile, Santiago, Chile; 4Novartis
Vaccines and Diagnostics Inc., Cambridge, MA

Session: 127. Vaccines: Meningococcal
Friday, October 10, 2014: 12:30 PM

Background. Novartis has developed a glycoconjugate vaccine againstNeisseria men-
ingitidis serogroups A, C, W and Y (MenACWY-CRM), and a recombinant protein vac-
cine against serogroup B, and is now evaluating different formulations of a MenABCWY
vaccine combining antigens against all 5 serogroups (clinicaltrials.gov NCT01367158).
Methods. Among adolescents aged 11–18 years who had previously received 2

doses (0 and 2 months) of four different MenABCWY vaccines (with varying B com-
ponents) or control vaccines, 440 subjects were enrolled to examine immune response
to a third dose (4 months after dose 2), and antibody persistence 10 months after a 2-
dose series. Antibodies against A, C, W, Y and B antigens were measured by serum
bactericidal assay with human complement (hSBA). Frequencies of local and systemic
reactions and other adverse events were assessed.
Results. Prior to dose 3, 92–100% of subjects in all MenABCWY groups had hSBA

titers ≥ 8 against serogroups C, W and Y, and 52–79% against A. One month after dose
3, 96–100% of subjects in all MenABCWY groups had hSBA titers ≥ 8 against A, C, W,
and Y. After dose 3, percentages of subjects with hSBA titers ≥ 5 against serogroup B
test strains increased across MenABCWY groups, with highest percentages (87%–

100%) being in subjects who received a MenABCWY vaccine containing outer mem-
brane vesicles (OMV).
Persistence of antibodies against A, C, Wand Y, 10 months after dose 2 of MenABC-

WY was similar for all groups, and was at least equal to that after one dose of

MenACWY-CRM. For all MenABCWY groups, antibody titers against B test strains
declined most rapidly within 4 months after dose 2, and then declined gradually
over the subsequent 6 months. Overall, the OMV-containing MenABCWY vaccines
had the highest GMTs over time against most B test strains.
Most frequent solicited reactions were injection site pain (71%), myalgia (42%), and

headache (33%). OMV-containing MenABCWY groups had higher frequencies of
local reactions, myalgia, and arthralgia.
Conclusion. All MenABCWY vaccine formulations elicited robust immune re-

sponses to A, C, W, Y, and B after a third dose. Subjects given OMV-containing Me-
nABCWY vaccines had the highest antibody titers against serogroup B test strains 10
months after dose 2.
Disclosures. X. Saez-Llorens, Novartis Vaccines: Investigator, Consulting fee

D. C. Aguilera Vaca, Novartis: Investigator, Consulting fee K. Abarca, Novartis Vac-
cines: Investigator, Consulting fee E. Maho, Novartis Vaccines: Employee, Salary
L. Han, Novartis Vaccines: Employee, Salary I. Smolenov, Novartis Vaccines: Employ-
ee, Salary P. Dull, Novartis Vaccines: Employee, Salary

1085. Persistence of Meningococcal Bactericidal Antibodies and Booster
Response at 60-Months of Age in Children Who Received Infant Or Toddler
Doses of MenACWY-CRM Conjugate Vaccine
Nicola P. Klein, MD, PhD1; Stan L. Block, MD2; William Johnston, MD3;
Sandra Percell, PhD4; Linda Han, MD4; Peter M Dull, MD4; Igor Smolenov, MD4;
1Kaiser Permanente Vaccine Study Center, Oakland, CA; 2Kentucky Pediatric
Research Center, Bardstown, KY; 3Alabama Clinical Therapeutics, Birmingham, AL;
4Novartis Vaccines and Diagnostics, Inc., Cambridge, MA

Session: 127. Vaccines: Meningococcal
Friday, October 10, 2014: 12:30 PM

Background. A quadrivalent meningococcal glycoconjugate vaccine (MenACWY-
CRM) is immunogenic in 4-dose infant or 2-dose toddler schedules. We report on per-
sistence of bactericidal antibodies in each group at 60 months of age, and responses 1
month after a booster.
Methods. In this phase IIIb, multi-center, open-label, controlled study (clinical-

trials.gov NCT01148017), subjects vaccinated as infants or toddlers were re-evaluated
at 60 months of age, with age-matched vaccine-naïve controls. Bactericidal antibodies
with human complement (hSBA) measured before and 1 month after booster are ex-
pressed as geometric mean titers (GMT) and proportions with seroprotective titers (≥
8).
Results. We enrolled 131 infant- and 54 toddler-vaccinated subjects, and 50 con-

trols. At 60 months titers had waned, but GMTs were higher in toddler-vaccinated
than in infant-vaccinated, and both were higher than controls. Immune responses to
another dose of MenACWY-CRM were higher in both prevaccinated groups, who dis-
played anamnestic responses. GMTs for serogroups A, C, W, and Y were 177, 206,
1706 and 1135 in infant-vaccinated, 356, 723, 1960 and 1187 in toddler-vaccinated,
and 47, 44, 37 and 18 in controls, respectively; 96–100% developed titers ≥ 8 compared
with 73–89% of controls (table).

Percentages with hSBA ≥ 8 [95%CI]
Group Infant (4 doses) Toddler (2 doses) Controls
Timing Preboost Postboost Preboost Postboost Preboost Postboost

n/N 7/122 111/115 12/48 45/45 1/45 39/45
Serogroup A 6 [2, 11] 97 [91,

99]
25 [14,

40]
100 [92,
100]

2 [0.1,
12]

87 [73,
95]

n/N 32/122 109/114 26/48 44/44 10/45 38/45
Serogroup C 26 [19,

35]
96 [90,
99]

54 [39,
69]

100 [92,
100]

22 [11,
37]

84 [71,
94]

n/N 82/120 103/103 38/47 42/42 18/45 39/44
SerogroupW 68 [59,

77]
100 [96,
100]

81 [67,
91]

100 [92,
100]

40 [26,
56]

89 [75,
96]

n/N 68/121 110/110 35/48 44/44 11/44 32/44
Serogroup Y 56 [47,

65]
100 [97,
100]

73 [58,
85]

100 [92,
100]

25 [13,
40]

73 [57,
85]

MenACWY-CRM vaccination at 60 months caused mainly mild or moderate solic-
ited reactions in 62% of infant, 64% of toddler and 76% of control groups. No SAEs
were reported.
Conclusion. Modest antibody persistence after infant or toddler vaccination with

MenACWY-CRM was observed at 60 months of age with a robust booster effect and
high seroprotection rates postvaccination.
Disclosures. N. P. Klein, GSK: Investigator and Research Contractor, Research

grant; Merck: Investigator and Research Contractor, Research grant; Pfizer: Investiga-
tor and Research Contractor, Research grant; Novatis: Investigator and Research Con-
tractor, Research grant; MedImmune: Investigator and Research Contractor, Research
grant; Sanofi Pasteur: Investigator and Research Contractor, Research grant; Nuron
Biotech: Investigator and Research Contractor, Research grant S. L. Block, Novartis:
Research Contractor, Research grant W. Johnston, Novartis: Research Contractor,
Research grant S. Percell, Novartis Vaccines: Employee, Salary L. Han, Novartis Vac-
cines: Employee, Salary P. M Dull, Novartis Vaccines: Employee, Salary I. Smolenov,
Novartis Vaccines: Employee, Salary
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1086. 5-year Antibody Persistence and Booster Response to a
Meningococcal ACWY Tetanus Toxoid Conjugate Vaccine in Healthy
Adolescents and Young Adults
Roger Baxter, MD1; Yaela Baine, PhD2; Devayani Kolhe, MSc3; Carmen Baccarini,
MD2; Jacqueline M Miller, MD, FAAP2; Marie Van Der Wielen, MD4; 1Kaiser
Permanente Vaccine Study Center, Oakland, CA; 2GlaxoSmithKline Vaccines, King of
Prussia, PA; 3GlaxoSmithKline Pharmaceuticals India Ltd., Bangalore, India;
4GlaxoSmithKline Vaccines, Wavre, Belgium

Session: 127. Vaccines: Meningococcal
Friday, October 10, 2014: 12:30 PM

Background. We evaluated antibody persistence 5 years after a single dose of Neis-
seria meningitidis serogroups A, C, W-135 and Y tetanus toxoid conjugate vaccine
(MenACWY-TT) or MenACWY diphtheria toxoid conjugate vaccine (MenACWY‐
DT) in healthy adolescents and young adults, and subsequent MenACWY-TT booster
vaccination in both groups compared to MenACWY-TT primary vaccination in newly
enrolled, age-matched subjects.
Methods. In this phase II, open, controlled, multicenter study in the United States

(NCT00715910), subjects aged 15– < 31 years received a MenACWY-TT booster dose
5 years after MenACWY-TT (N = 183) or MenACWY-DT (N = 38) vaccination in
study NCT00454909; naïve subjects aged 15– < 31 years (N = 101) received 1 MenAC-
WY-TT dose. Immunogenicity was assessed pre- and 1 month post-vaccination by
serum bactericidal antibody assay using human complement (hSBA; primary end-
point: 1:8 cut-off ). Solicited and unsolicited adverse events (AEs) were recorded for
4 and 31 days post-vaccination, respectively; subjects were followed up for serious
AEs (SAEs) and the new onset of chronic diseases (NOCDs) for 6 months post-
vaccination.
Results. Five years after 1 dose of MenACWY-TT or MenACWY-DT,

≥78.6% of subjects had hSBA titers ≥1:8 for MenC, MenW-135 and MenY,
and ≥37.9% for MenA (Table). One month post-vaccination, ≥99.1% of
previously primed and ≥92.5% (except MenA: 77.2%) of previously naïve
subjects had hSBA titers ≥1:8 for each serogroup (Table). Geometric mean
titers were higher in previously primed vs naïve subjects, and similar in MenAC-
WY-TT-primed or MenACWY-DT-primed subjects (exploratory analyses).
The most commonly reported solicited local and general AEs were pain (≤58.8%
of subjects) and headache (≤35.9% of subjects) after booster vaccination com-
pared to pain (60.4%) and fatigue (33.0%) after primary vaccination. No grade 3
vaccine-related unsolicited AEs, and no vaccine-related SAEs or NOCDs were
reported.

Conclusion. Antibody persistence for serogroups C, W-135 and Y was observed
in most subjects up to 5 years after 1 dose of MenACWY-TT or MenACWY-DT. A
MenACWY-TT booster dose at year 5 elicited robust anamnestic responses, irrespec-
tive of the meningococcal vaccine used for priming, and was well-tolerated in 15– < 31
year-olds.
Disclosures. R. Baxter, GSK: Grant Investigator, Research grant; Novartis: Grant

Investigator, Research grant; Sanofi Pasteur: Grant Investigator, Research grant;
Merck: Grant Investigator, Research grant Y. Baine, GlaxoSmithKline: Employee,
Own stock and Salary D. Kolhe, GlaxoSmithKline: Employee, Salary C. Baccarini,
GSK: Employee, Salary and Stock ownership J. M. Miller, GSK: Employee, Restricted
Stock Grants and Salary M. Van Der Wielen, GSK Vaccines: Employee, Salary and
Shares

1087. Immunogenicity and Safety of 3-Dose Primary Vaccination with
Combined DTPa-HBV-IPV/Hib Vaccine in Canadian Aboriginal and non-
Aboriginal Infants
David W. Scheifele, MD1; Murdo Ferguson, MBChB2; Gerald Predy, MD3;
Meena Dawar, MD1,4; Deepak Assudani, MBBS, PhD5; Sherine Kuriyakose, MSc5;
Olivier Van Der Meeren, MD6; Htay Htay Han, MBBS7; 1University of British
Columbia, Vancouver, BC, Canada; 2Colchester Research Group, Truro, NS, Canada;
3Alberta Health Services, Edmonton, AB, Canada; 4Vancouver Coastal Health,
Vancouver, BC, Canada; 5GlaxoSmithKline Pharmaceuticals India Ltd., Bangalore,
India; 6GlaxoSmithKline Vaccines, Wavre, Belgium; 7GlaxoSmithKline Vaccines,
King of Prussia, PA

Session: 128. Vaccines: Pertussis
Friday, October 10, 2014: 12:30 PM

Background. It has been observed that immune responses to vaccination can vary
between populations, in particular that immune responses to Haemophilus influenzae
type b (Hib) vaccines are lower in certain ethnic groups. This study was undertaken to
assess the immune response of Canadian Aboriginals (First Nations, Inuit, Métis) to
the Hib and hepatitis B virus (HBV) components of the combined hexavalent diph-
theria, tetanus, acellular pertussis, HBV, inactivated poliovirus and Hib vaccine
(DTPa-HBV-IPV/Hib; GlaxoSmithKline Vaccines).
Methods. Phase IV, open-label, parallel-group study conducted at 3 centers in

Canada (NCT00753649). Healthy Aboriginal and non-Aboriginal infants received
DTPa-HBV-IPV/Hib at 2, 4 and 6 months of age. Immune responses to Hib polyri-
bosyl ribitol phosphate (PRP) and HBV surface antigen (HBs) were measured 1 month
post-dose 3. Medically-attended and serious adverse events (MAAEs/SAEs) were re-
corded up to 1 month post-dose 3.
Results. Seroprotection against Hib and HBV, 1 month post-dose 3, was compa-

rable in the 94 Aboriginal and 107 non-Aboriginal infants included in the per-protocol
analysis (Table). Anti-PRP antibody geometric mean concentrations (GMCs) were 1.7
fold higher in Aboriginal infants (Table).

Seroprotection rates and GMCs for Hib and HBV, with 95% confidence intervals

Aboriginal Non-Aboriginal

Hib PRP % ≥0.15 µg/ml 97.9 (92.5–99.7) 99.1 (94.9–100)
% ≥1 µg/ml 88.3 (80.0–94.0) 85.0 (76.9–91.2)
GMC (µg/ml) 6.1 (4.5–8.3) 3.5 (2.7–4.5)

HBs % ≥10 mIU/ml 100 (96.0–100) 100 (96.5–100)
GMC (mIU/ml) 1797.9 (1375.1–2350.7) 1544.4 (1210.4–1970.5)

23.2% Aboriginal and 17.0% non-Aboriginal infants recorded MAAEs. 7 SAEs
(bronchiolitis, pyrexia, bacterial pneumonia, respiratory syncytial virus infection and
3 cases of convulsion) were recorded in 6 Aboriginal infants; only 1 case (pyrexia) was
assessed as vaccine-related; all SAEs had resolved by study end.
Conclusion. 3-dose primary vaccination with DTPa-HBV-IPV/Hib elicited im-

mune responses to the Hib and HBV antigens that were at least as high in Aboriginal
as in non-Aboriginal Canadian infants. No safety concerns were identified.
Disclosures. D. W. Scheifele, GlaxoSmithKline Vaccines: Grant Investigator,

Research grant M. Ferguson, GlaxoSmithKline: Employed as an investigator at
Colchester Research Group, which conducts multiple clinical trials with companies
including GSK. PI in this study. My wife, Dr. Linda Ferguson, is CEO/Owner of
CRG which has conducted clinical trials with multiple sponsors over the last 10
years; she has also received renumeration to present papers at conferences and discus-
sions. D. Assudani, GlaxoSmithKline: Employee, Salary S. Kuriyakose, GlaxoSmith
Kline Pharmaceuticals: Employee, Salary O. Van Der Meeren, GlaxoSmithKline:
Employee and Shareholder, Salary H. H. Han, GlaxoSmithKline: Employee and
Shareholder, Salary

1088. Provider and patient attitudes regarding adult pertussis vaccination
Manika Suryadevara, MD; Cynthia Bonville, MS; Joseph Domachowske, MD; SUNY
Upstate Medical University, Syracuse, NY

Session: 128. Vaccines: Pertussis
Friday, October 10, 2014: 12:30 PM

Background. There has been a substantial increase in infant pertussis cases over
the past decade. Immunization is the primary method of pertussis prevention. Recom-
mendations for pertussis vaccine (Tdap) have expanded to include a dose of Tdap for
all adults, with particular attention to pregnant women in the 3rd trimester of each
pregnancy and contacts of infants less than 1 year of age.
Methods. We surveyed adults with children 3 years of age or younger accessing

services provided by Upstate Medical University in Syracuse, New York to determine
community awareness of pertussis infection and Tdap receipt. We then surveyed ob-
stetric (OB) and pediatric providers across New York State to determine provider at-
titudes regarding Tdap.
Results. 502 adults (86% female) were surveyed. 344 (69%) and 118 (24%) correct-

ly identified pertussis symptoms and the population at high-risk for developing com-
plications from infection, respectively. 401 (80%) adults stated that they have heard of
the pertussis vaccine. 211 (42%) and 299 (60%) adults stated their doctor or child’s
pediatrician have discussed Tdap with them, respectively. Only 181(36%) participants
stated that they have received Tdap in the past 5 years. Tdap receipt was strongly
associated with a provider recommendation (p < 0.05). A total of 123 OB and 438
pediatric providers responded to the surveys. OB providers (14/123, 11%) were more
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likely than pediatric providers (5/438, 1%) to express concerns with Tdap safety
(p < 0.05). 12% of both OB and pediatric providers expressed concerns regarding Tdap
efficacy. While 113/123 (92%) of the OB providers knew that Tdap is recommended with
each pregnancy, only 99 (80%) recommended Tdap to eligible pregnant patients, and
only 80 (65%) administered Tdap in their practice. 174/438 (40%) pediatric providers
state they never discuss parental vaccine status at patient visits and 64/123 (52%) of
OB providers state they never discuss pediatric vaccines with their pregnant patients.
Conclusion. Patient and provider hesitancy regarding Tdap vaccine continues.

Hesitancy among obstetrical providers is particularly common. Interventions that im-
prove both provider and patient attitudes regarding pertussis infection and vaccine will
likely improve Tdap vaccination rates.
Disclosures. All authors: No reported disclosures.

1089. Safety and Immunogenicity of DTaP-IPV (Diphtheria and Tetanus Toxoids
and Acellular Pertussis Vaccine Adsorbed Combined with Inactivated Poliovirus
Vaccine) Compared to DAPTACEL

1

(Diphtheria and Tetanus Toxoids and Acellular
Pertussis Vaccine Adsorbed) + IPOL

1

(Poliovirus Vaccine Inactivated) as the 5th
Dose in Children 4 to 6 Years of Age
Michael Smith, MD1; Xiaohua Sheng, PhD2; Emilia Jordanov, MD2; Peter Tsang, MD
PhD2; 1Louisville University, Louisville, KY; 2Clinical Development, Sanofi Pasteur,
Swiftwater, PA

Session: 128. Vaccines: Pertussis
Friday, October 10, 2014: 12:30 PM

Background. A phase III multicenter controlled study assessed safety and immuno-
genicity of DTaP-IPV vaccine given as a 5thdose concomitantly with MMR and Varicella
(V) vaccines compared to separately administered DAPTACEL and IPOL vaccines. DTaP-
IPV is the liquid component of Pentacel used to reconstitute PRP-T. NCT01346293
Methods. Healthy 4-6 year-olds previously vaccinated with 4 doses of DAPTACEL

and/or Pentacel were planned for randomization to 4 groups: 640 subjects to immu-
nogenicity Groups 1 (DTaP – IPV +MMR +V) or Group 2 (DAPTACEL + IPOL -
+ MMR + V) (1:1 ratio) and 2700 subjects into safety Group 3 (DTaP –

IPV +MMR +V) or Group 4 (DAPTACEL + IPOL +MMR +V) (8:1 ratio). Immuno-
genicity between Groups 1 and 2 was compared by: 1) Pertussis (PT, FHA, PRN, and
FIM) booster responses and geometric mean concentrations (GMCs), 2) Diphtheria
and tetanus booster responses and GMCs, 3) IPV booster responses and geometric
mean titers (GMTs). Noninferiority margins were 10% for booster responses and
0.67 for GMC or GMT ratio. Local and systemic reactions were compared between
DTaP-IPV (Groups 1 + 3) and DAPTACEL + IPOL (Groups 2 + 4) recipients.
Results. 3372 subjects were randomized. 2743 received DTaP-IPV and 629 re-

ceived DAPTACEL + IPOL. 97.4% of subjects completed all study activities up to
day 28. DTaP-IPV was noninferior to DAPTACEL + IPOL as a fifth dose booster for
all immunogenicity parameters evaluated:
• In the context of similar baseline titers, DTaP-IPV was associated with higher

anti-pertussis GMCs than DAPTACEL. Booster response rates were also significantly
higher for all pertussis antigen among DTaP-IPV recipients
• The GMCs and booster responses to diphtheria and tetanus antigens were non-

inferior in those who received DTaP-IPV when compared to subjects who received
DAPTACEL + IPOL
• The GMTs and booster responses to poliovirus antigens (types 1, 2, and 3) were

noninferior in those receiving DTaP-IPV compared to those receiving DAPTACEL + IPOL
• Seroprotection rates for diphtheria, tetanus and polio were all at or close to 100%.
Local and systemic reactions to vaccine were comparable among all vaccine groups.
Conclusion. DTaP-IPV was shown to be safe and immunogenic as a 5th dose

booster in children 4-6 years of age. Study funded by Sanofi Pasteur.
Disclosures. M. Smith, Sanofi Pasteur: Investigator, Research support X. Sheng,

Sanofi Pasteur: Employee, Salary E. Jordanov, Sanofi Pasteur: Employee, Salary
P. Tsang, Sanofi Pasteur: Employee, Salary

1091. Serotype Distribution of S. pneumoniae Community Acquired
Pneumonia (CAP) in Adults in the Netherlands in the CAPiTA
(Community-Acquired Pneumonia Immunization Trial In Adults) Study
Period
Rosalind Hollingsworth, PhD1; Susanne M Huijts, MD2; Marieke Bolkenbaas, MD2;
Chris Webber, MD, PhD3; Samantha Gault, Msc3; Scott D. Patterson, PhD1;
William Gruber, MD4; Diederick E. Grobbee, MD, PhD2,5; Marc Bonten, MD PhD2,6;
CAPiTA Study Team1; 1Pfizer Vaccine Clinical Research, Collegeville, PA; 2Julius
Center for Health Sciences and Primary Care, University Medical Center Utrecht,
Utrecht, Netherlands; 3Pfizer Vaccine Clinical Research, Maidenhead, United
Kingdom; 4Pfizer Vaccine Clinical Research, Pearl River, NY; 5Julius Clinical, Zeist,
Netherlands; 6Department of Medical Microbiology, University Medical Center
Utrecht, Utrecht, Netherlands

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. The CAPiTA (Community-Acquired Pneumonia Immunization
Trial in Adults) trial was conducted in the Netherlands from September 2008-
October 2013 to evaluate the efficacy of 13-valent pneumococcal conjugate vaccine
(PCV13) for the prevention of vaccine-type (VT) pneumococcal community-
acquired pneumonia (CAP) in adults aged ≥65 years. This trial provides a unique
opportunity to evaluate the serotype distribution of PCV13 serotypes in CAP in
adults over time in a setting where pneumococcal conjugate vaccines have been
part of the infant national immunization program (NIP) since 2006, and where

23-valent pneumococcal polysaccharide vaccine (PPSV23) is not routinely admin-
istered to adults aged 65+.
Methods. In this double-blind, placebo-controlled, study, 84,496 immunocompe-

tent adults aged ≥65 years were vaccinated with a single dose of PCV13 or placebo.
The study continued until a pre-specified number of VT-CAP cases had occurred; epi-
sodes were identified using a PCV13-serotype-specific urinary antigen detection assay or
by isolation of VT pneumococcus from a sterile site. Seven-valent pneumococcal conju-
gate vaccine (PCV7) was introduced for Dutch infants in 2006 as a 3 + 1 schedule, re-
placed by ten-valent pneumococcal conjugate vaccine (PCV10) in 2011; vaccination
uptake is ∼95%. Serotype distribution of PCV13 serotypes overall, and among placebo
recipients (as a surrogate for the 65+ Dutch population) is described for each study year.
Results. All 13 PCV13 serotypes were confirmed among first episodes of VT-CAP

(per-protocol population) over the duration of the study; most frequently identified
were serotypes 1, 3, 7F, 19A. There were 4 episodes of PCV7-type CAP in placebo re-
cipients in 2009, 3 in 2010, 6 in 2011, 2 in 2012, and 3 in 2013. For the additional se-
rotypes in PCV13, there were 12, 17, 18, 16, and 9 episodes in 2009, 2010, 2011, 2012,
and 2013 (7 months only), respectively.
Conclusion. Despite an infant NIP recommending PCV10, the most frequently

observed serotypes in CAP among CAPiTA subjects included 1 and 7F. PCV7 sero-
types persisted and their prevalence remained stable over the study. Furthermore, there
was no evidence of a change in the frequency of the additional PCV13 serotypes.
Disclosures. R. Hollingsworth, Pfizer Vaccine Clinical Research: Employee and

Shareholder, Salary C. Webber, Pfizer Vaccines Clinical Research: Employee and
Shareholder, Salary S. Gault, Pfizer Vaccine Clinical Research: Employee and Share-
holder, Salary S. D. Patterson, Pfizer Vaccines Clinical Research: Employee, Salary
W. Gruber, Pfizer Vaccines Clinical Research: Employee and Shareholder, Salary
D. E. Grobbee, Pfizer Vaccines Clinical Research: Investigator, Research grant
M. Bonten, Pfizer Vaccines Clinical Research: Investigator, Research grant

1092. Immunogenicity of a 23-valent pneumococcal polysaccharide vaccine
in the elderly
Kyung-Hyo Kim, MD1; Han Wool Kim, MD2; Jong Gyun Ahn, MD3; 1Center for
Vaccine Evaluation and Study, Ewha Medical Research Institute, School of Medicine,
Ewha Womans University, Seoul, South Korea; 2Pediatrics, School of Medicine, Ewha
Womans Univesity, Seoul, South Korea; 3School of Medicine, Ewha Womans
University, Seoul, South Korea

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. The pneumococcal polysaccharide vaccine (PPSV) was introduced
into national immunization program for elderly (≥ 65 years of age) in Korea on
2013. To evaluate the immune response in this population, anti-pneumococcal anti-
body titers were studied.
Methods. Sera from 60 pneumococcal vaccine-naïve adults were obtained. They

were divided two groups according to their age (65 ∼ 75 and≥ 75). The qualitative an-
tibody response were determined by multiplexed opsonophagocytic killing assay
(MOPA) for 14 serotypes (1, 3, 4, 5, 6A, 6B, 6C, 7F, 9V, 14, 18C, 19A, 19F and 23F)
before and one month after vaccination.
Results. The geometric mean titers (GMT) for pre- and postimmunization opson-

ic titers are shown in Figure 1 and the table. Reverse cumulative distribution curves are
shown in Figure 2. The GMT increased significantly after immunization. The response
to the pneumococcal polysaccharide vaccine showed similar responses in both age
groups except for serotype 7F and 9V.

Geometric means for opsonization titers (<75 years old, N=30; ≥75 years old, N=30)

Serotypes Age
Preimmunization Postimmunization
GMT 95%CI GMT 95%CI

1 <75 10 6.1-16.6 162 83.1-315.9
≥75 8 5.0-11.2 94 46.1-191.9

3 <75 13 8.4-19.7 191 107.9-339.9
≥75 17 10.2-28.7 132 68.2-255.6

4 <75 16 9.9-24.9 938 545.1-1,613.9
≥75 34 16.6-69.5 1,032 502.5-2,121.2

5 <75 18 12.7-26.7 207 128.1-334.9
≥75 23 14.2-37.0 225 131.9-384.7

6A <75 64 28.4-145.9 1,036 485.8-2,207.7
≥75 61 30.8-121.8 715 456.5-1,121.1
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continued.

Serotypes Age
Preimmunization Postimmunization
GMT 95%CI GMT 95%CI

6B <75 280 130.3-600.1 3,732 1,934.0-7,202.3
≥75 309 138-692 4,477 2,591.2-7,735.3

6C <75 228 99.5-523.6 853 415.2-1,752.3
≥75 161 75.9-341.1 450 215.3-940.6

7F <75 93 50.4-173.1 3,443* 2,279.5-5,201.4
≥75 63 31.5-127.5 1,719 1,094.9-2,700.1

9V <75 282* 157.8-502.6 1,315* 792.0-2182.7
≥75 53 33.7-83.9 369 231.3-589.0

14 <75 317 160.4-627.3 3,702 2091.6-6551.4
≥75 593 307.6-1,144.1 3,461 1,928.1-6,211.4

18C <75 103 53.6-199.5 2,268 1,187.5-4330.3
≥75 52 26.1-104.9 1,611 787.2-3,297.7

19A <75 273 149.3-497.4 4,333 2,266.4-8,285.2
≥75 477 220.6-1,030.3 4,210 2,432.9-7,286.2

19F <75 165 84.5-322.1 3,416 2,098.2-5,561.2
≥75 104 54.0-202.1 1,598 867.0-2,944.3

23F <75 46 22.7-92.3 696 353.3-1372.1
≥75 36 16.2-78.9 790 359.4-1,735.1

* <75 vs ≥75, p<0.05

Conclusion. PPSV induces a functional immune response for 12 vaccine serotypes
as well as 2 vaccine-related serotypes (6A, 6C). PPSV could offer protection against
pneumococcal infection in the elderly.
Disclosures. All authors: No reported disclosures.

1093. Regional Differences in Adult Invasive Pneumococcal Disease (IPD)
Rates in Tennessee (TN)
Annabelle De St. Maurice, MD1; Natasha Halasa, MD, MPH2; Chris Fonnesbeck,
PhD3; William Schaffner, MD4; Carlos G. Grijalva, MD, MPH5; 1Pediatric
Infectious Diseases, Vanderbilt University, Nashville, TN; 2Pediatrics,
Vanderbilt University, Nashville, TN; 3Biostatistics, Vanderbilt University,
Nashville, TN; 4Department of Medicine, Vanderbilt University School of Medicine,
Nashville, TN; 5Preventative Medicine, Vanderbilt University School of Medicine,
Nashville, TN

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. Although pediatric IPD rates for TN have been reported, regional
differences within TN have not been examined. We aimed to determine pediatric
IPD rates in TN regions before and after PCV13 introduction (2010).
Methods. Active population and laboratory-based surveillance identified IPD

cases from 11 TN counties from 2001-2012. Counties were separated into East (2)
and West (9). For each case, trained nurses collected clinical data, and the isolates
were sent to CDC for serotyping. IPD incidence was calculated using U.S. census
data and was expressed per 100,000 person-years. Groups were stratified by age: <2
and 2-18 years (years). Incidence rates were calculated for 3 time periods: Early-
PCV7 (2001-2004), Late-PCV7 (2005-2009), and Post-PCV13 (2011-2012). The tran-
sition year 2010 was excluded and incidence rate ratios (IRR) were calculated to com-
pare East and West TN IPD rates.
Results. The table shows IPD rates by serotype, region, age group, and time period.

Figures 1 and 2 illustrate the decline in IPD rates by time period and region.

Annual IPD RATE
per 100,000 EARLY-
PCV7 ERA

East
<2
yrs

West
<2 yrs

IRR (95%
CI)

East 2-18
yrs

West 2-18
yrs

IRR (95%
CI)

EARLY-PCV7 ERA
PCV7 33.8 18.9 1.8 (1.0-

2.3)*
2.6 3.7 1.4 (0.8-

2.4)
PCV13 23.5 11.4 2.1 (1.0-

3.9)*
1.3 1.4 1.1 (0.4-

2.5)
Non-PCV 29.4 19.7 1.5 (0.8-

2.5)
1.7 1.7 1.0 (0.5-

2.1)
Not-typed 19.1 7.5 2.6 (1.2-

5.4)*
1.9 0.5 3.5 (1.4-

9.0)*
Total 106 57.5 1.8 (1.4-

2.5)*
6.1 8.7 1.4 (1.0-

2.0)*
LATE-PCV7 ERA
PCV7 1.1 1.2 0.9 (0.02-

9.4)
0.9 0.3 3.6 (1.1-

12)*
PCV13 33.3 19.1 2.3 (1.5-

3.5)*
2.3 2.7 0.9 (0.5-

1.5)
Not-typed 17.8 8.1 2.2 (1.1-

4.2)*
1.8 0.8 2.2 (1.0-

4.7)*
Non-PCV 27.7 16.4 1.7 (1.0-

2.8)*
2.3 1.9 1.2 (0.6-

2.1)
Total 91.0 44.8 2.0 (1.5-

2.7)*
7.4 5.7 1.3 (0.9-

1.8)
POST-PCV13 ERA
PCV7 0 0 NA 0.3 0 NA
PCV13 5.3 3.6 1.5 (0.1-

9.0)
1.3 0.9 1.4 (0.3-

5.0)
Not-typed 5.3 0.7 7.4

(0.4-434)
0.7 0.4 1.8 (0.2-

1.0)
Non-PCV 18.7 13.1 1.4 (0.5-

3.6)
1.3 2.1 0.6 (0.2-

1.8)
Total 29.4 17.4 1.7 (0.8-

3.6)
3.6 3.4 1.1 (0.5-

2.1)

*CI excludes 1 indicating significant differences
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Conclusion. Overall IPD rates Post-PCV13 decreased in all regions and age
groups. IPD rates among children were significantly higher in East TN during the
Early-PCV7 and Late-PCV7 period; however, those regional disparities were eliminat-
ed in the Post-PCV13 era.
Disclosures. A. De St. Maurice, Pfizer: Grant Investigator, Grant recipient

N. Halasa, Pfizer: Grant Investigator, Salary C. Fonnesbeck, Pfizer: Grant Investigator,
Research grant W. Schaffner, Pfizer, GlaxoSmithKline, Dynavax: Limited consulting
fee, Consulting fee; Merck and Sanofi-Pasteur: Data safety monitoring board, Board
membership benefits C. G. Grijalva, Pfizer: Consultant and Grant Investigator, Con-
sulting fee and Research grant

1094. Pneumococcal Vaccination Coverage In The Elderly In The United
States: Missed Opportunities Continue
H. Keri Yang, PhD, MPH, MS1; Changxia Shao, PhD2; John D. Grabenstein, RPh,
PhD3; Dongmu Zhang, PHD1; 1Global Health Outcomes, Merck and Co., Inc., West
Point, PA; 2Merck and Co. Inc., West Point, PA; 3Medical Affairs and Policy, Merck
Vaccines, West Point, PA

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. All elderly 65 years and older are recommended by the U.S. Advisory
Committee on Immunization Practices to receive pneumococcal vaccination, with a cov-
erage goal of 90% per the Healthy People 2020 objectives. This study aimed to provide
real-world data on pneumococcal vaccination coverage and factors associated with re-
ceiving pneumococcal vaccination in a large U.S. managed care elderly population.
Methods. This retrospective observational cohort study included elderly who were

65 years and older from 2008 to 2011 with at least 2-year continuous enrollment in
Humana administrative claims database. Descriptive and regression analyses were ap-
plied to examine their pneumococcal vaccination coverage.
Results. Among the 56,587 elderly cohort, 31.7% were healthy, 30.4% had one,

20.6% had two, and 17.3% had three or more medical conditions. On average, these el-
derly visited pharmacy 43.6 times, doctor office 21.6 times, outpatient hospital 6.4 times,
inpatient hospital 0.6 times and emergency department 11.1 times during the follow up
period. Nevertheless, the overall coverage of pneumococcal vaccination was 21.8% after 2
years. The majority of vaccination (77.2%) was received at doctor office and only 9.6% at
pharmacy. There were no significant differences in health status and number of chronic
medical conditions between the vaccinated and non-vaccinated. Elderly who had primary
care physicians, who received influenza or zoster vaccination, or who had increased
healthcare encounters were more likely to receive pneumococcal vaccination.
Conclusion. Pneumococcal vaccination coverage in US elderly was far below the

Healthy People 2020 objective. Findings suggest missed opportunities continue and
better interventions needed to improve pneumococcal vaccination during healthcare
encounters for the elderly.
Disclosures. H. K. Yang, Merck: Employee, Salary C. Shao, Merck: Employee, Sal-

ary J. D. Grabenstein, Merck and Co., Inc.: Employee and Shareholder, Salary
D. Zhang, Merck: Employee, Salary

1095. Invasive Pneumococcal Disease in Children with Underlying
Conditions Has Higher Case Fatality and Unique Serotype Distribution
Inci Yildirim, MD, MSc1; Kimberly M. Shea, PhD, MPH2; Brent A. Little, PhD1;
Amy Silverio, BS1; Katherine Hsu, MD, MPH3; Stephen I. Pelton, MD4; 1Pediatric
Infectious Diseases, Boston Medical Center, Boston, MA; 2Epidemiology, Boston
University School of Public Health, Boston, MA; 3Boston Medical Center, Boston, MA;
Division of STD Prevention and HIV/AIDS Surveillance, Massachusetts Department
of Public Health, Boston, MA; 4Pediatric Infectious Diseases, Boston University
Schools of Medicine and Public Health, Boston, MA

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. Despite the success of pneumococcal conjugate vaccine (PCV), children
with underlying conditions remain at increased risk for IPD. We evaluated the serotype
distributions and outcomes of IPD in children with selected underlying conditions.
Methods. Cases of IPD in Massachusetts (MA) children <18 years of age were

identified via enhanced surveillance of Streptococcus pneumoniae (SP) isolates from
sterile body sites. All SP isolates are submitted to the MA Department of Public Health
and parents/physicians are interviewed for demographic and clinical data. Isolates are
confirmed as SP, serotyped with Quelling reaction. Underlying conditions were classi-
fied as at-risk or high-risk for IPD per the 2012 Report of the Committee on Infectious
Diseases. Logistic regression was used to compare IPD outcomes in children with and
without comorbidities.
Results. Between April 2002 and April 2014, 1052 IPD cases were reported in MA

children <18 years old; 22.1% had at least one comorbidity. Immunocompromising
conditions (32.1%) and chronic respiratory diseases (22.5%) were most common. Chil-
dren with comorbidities were older at the time of IPD diagnosis (median 54 months vs
23 months, p < 0.001), had higher hospitalization rates [OR 1.8 (95%CI 1.2-2.8)] and
case fatality rates [OR 4.3 (95%CI 1.3-14.8] compared to children without known un-
derlying conditions. Bacteremic pneumonia was observed more often in children with
asthma (OR 3.2, 95% CI 1.5-6.9). Children with comorbidities were more likely to have
IPD caused by serotypes with lower invasive capacity (i.e., 6C, 23A, 11A, 35B, 19F, 15A
and 15BC) compared to children with no known underlying condition [45/142
(31.7%) vs 91/498 (18.3%), respectively] (p 0.001).
One fifth of IPD cases among Massachusetts children during the last decade had an

underlying comorbidity; ∼1/3 had an immunocompromising condition and ∼1/5 had a
chronic respiratory disease. Cases with underlying conditions were older, and had higher
hospitalization and mortality rates compared to kids with no comorbidity. Children with
comorbidities were more likely to have disease caused by serotypes with lesser invasive ca-
pacity. Further research is needed, specifically to evaluate additional strategies for preven-
tion of IPD in children with comorbid conditions.
Disclosures. S. I. Pelton, GSK, Pfizer, Merck: Consultant and Investigator, Re-

search grant

1096. Impact of Universal Pneumococal Vaccination in Children in
Argentina
Eduardo L. López1; Eduardo Glatstein2; Gustavo C. Ezcurra3; Eduardo Teplitz4;
Marisa Iacono5; Analía Garnero2; Daniela Lazzarini1; Miryam Vázquez1; María
M. Contrini1; 1Hospital de Niños “Ricardo Gutiérrez,” Buenos Aires, Argentina;
2Hospital de Niños “Santísima Trinidad,” Córdoba, Argentina; 3Hospital de Niños
“Orlando Alasia,” Santa Fe, Argentina; 4Hospital Italiano, Bahía Blanca, Argentina;
5Hospital Provincial de Neuquén, Neuquén, Argentina
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Friday, October 10, 2014: 12:30 PM

Background. Universal pneumococcal vaccination (UPV) in Argentina began in Jan-
uary 2012 using a 2 + 1 schedule using PCV13; vaccine coverage rate reached 50% in 2012,
75% in 2013. The objective was to evaluate the PCV13 impact 2 years after implementation.
Methods. Multicenter (5 hospitals), prospective study. Hospitalized children (CH) < 60

months with confirmed Invasive Pneumococal Disease (IPD) and/or consolidated pneumo-
nia (CP) (WHO criteria) during 5 years (prevaccine period: 2009-2011 and post-vaccine
period: 2012-2013) were included. Patients (pts) with CP or empyema (E) confirmed by any
other agent than S.pneumoniaewere excluded. Demographic and clinical datawere recorded.
Results. Pts included 1528; 1194(78%) CP, of 51/1120(4,5%) defined as Pneumo-

cocal-CP (P-CP); E:249(16.3%), 84/234(35.9%) of them confirmed as Pneumococal-
E (PE) by culture; Meningitis 38(2,5%); other IPD:51(3,3%), including bacteremia,
peritonitis, arthritis. The coverage rate in 2012 was 50% and 75% in 2013.
The decrease of IPD, CP and Pneumococcal Pulmonary Disease (PPD) (defined as

P-CP + PE), after vaccination was:

Period
Average of
Admissions

Global IPD CP PPD (P-CP + PE)
Average
No
cases

Rate*
(95%CI)

Average
No

cases
Rate*

(95%CI)

Average
No. of
cases

Rate*
(95%CI)

2009-2011 34,038 56 16,5
(12,0 -
20,9)

300 88,1
(78,1 -
98,2)

37 10,9
(7,2-
14,5)

2012-2013 32,952 28 8,5 (5,2 -
11,8)

147 44,6
(37,5
-52)

12,5 3,9 (1,6 -
6,2)

Decrease -50% -51,00% -67,80%
p 0,003 <0,0001 0,001

* Rate/10,000 admissions

The number of admission decreased 738 (-65.1%) and admission to ICU also was
reduced 45(-38.8%); in addition the decrease of number of invasive procedures avoided
was: central line 30 (-37%), thoracoscopy: 20 (-83%), pleural drainage 82(-59.4%),
pleural decortication 22(-48.9%); the average days of antibiotic use was reduced in
1154 (-55.08%) after vaccination program implementation
2. Hospitalizations by IPD and/or CP decreased 65.1% and requirement of ICU

38.8% after 2 years of UPV using PCV13 in our setting.
Conclusion. A rapid and statistically significant decrease of IPD, CP and PPD was

observed after 2 years of UVP in Argentina with a non-high coverage rate.
Disclosures. All authors: No reported disclosures.
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1097. Cost-Effectiveness of Pneumococcal Vaccines for Adults in the
United States
H. Keri Yang, PhD, MPH, MS1; John D. Grabenstein, RPh, PhD2; Erik J. Dasbach,
PhD3; 1Global Health Outcomes, Merck and Co., Inc., West Point, PA; 2Medical
Affairs and Policy, Merck Vaccines, West Point, PA; 3Health Economic Statistics,
Merck and Co., Inc., North Wales, PA

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. Recently published efficacy data for 13-valent pneumococcal conju-
gate vaccine (PCV13) and 23-valent pneumococcal polysaccharide vaccine (PPV23)
provides an opportunity to update cost-effectiveness analyses of the current ACIP rec-
ommendations as well as potential extensions of the ACIP recommendations.
Methods. We applied an economic model in a US cohort of 50-year old adults to

evaluate the cost-effectiveness of three pneumococcal vaccination strategies. Consistent
with ACIP recommendations, the cohort was divided into 3 target vaccination groups
at baseline: healthy, immunocompetent-with-comorbidities, and immunocompromised.
Vaccination strategies included the 2012 ACIP recommendations (S1) and two other vac-
cination strategies that either replace PPV23 with PCV13 for healthy and immunocom-
petent-with-comorbidities adults (S2), or extend the sequential PCV13-then-PPV23
strategy to the three target vaccination groups (S3). Vaccine effectiveness was based on
recently published data (table). Sensitivity analyses were conducted to examine the impact
of varying assumptions on vaccine effectiveness and the duration of vaccine protection.
Results. The most efficient strategy was the 2012 ACIP recommendations (S1), with

an ICER of $22,793 per QALY gained compared to no vaccination. Replacing PPV23
with PCV13 for healthy and immunocompetent-with-comorbidities adults (S3) had
an ICER of $195,843 per QALY gained. However, adopting a sequential PCV13
-PPV23 strategy for all three groups (S2) was both less effective and less efficient than
the S3 strategy. Sensitivity analyses indicated that these results were highly influenced by
changes in vaccine efficacy estimates and the duration of vaccine protection.

Pneumococcal vaccine serotype-specific effectiveness estimates for pneumococcal disease ob-
served over follow up period

Vaccine Effectiveness

Data Source Vaccine

Follow-
up period

(y)

Non-Bacteremic
Pneumococcal

Pneumonia (NBPP)

Invasive
Pneumococcal
Disease (IPD)

CAPITA (2014) PCV13 4 45% 75%
Ochoa-Gondar (2014) PPV23 3 - 74%
Cochrane Review (2013) PPV23 3 48% -

Conclusion. The 2012 ACIP recommendations appear to be a cost-effective vacci-
nation policy given recently published vaccine efficacy data.
Disclosures. H. K. Yang, Merck: Employee, Salary J. D. Grabenstein, Merck and

Co., Inc.: Employee and Shareholder, Salary E. J. Dasbach, Merck: Employee, Salary

1098. The Immunogenicity of PCV13 compared to PPSV23 in
Immunocompetent Older Adults with Stable High Risk Conditions
Beate Schmoele-Thoma, MD1; Lisa A. Jackson, MD2; Richard N. Greenberg, MD3;
Robert Frenck, MD4; Alejandra Gurtman, MD5; Raul Isturiz, MD6; Vani Sundaraiyer,
PhD7; William Gruber, MD5; Daniel A. Scott, MD5; 1Pfizer Gmbh, Berlin, Germany;
2Group Health Research Institute, Seattle, WA; 3Department of Medicine, University
of Kentucky School of Medicine, Lexington, KY; 4Cincinnati Children’s Hospital
Medical Center, Cincinnati, OH; 5Pfizer Inc., Pearl River, NY; 6Pfizer Inc., Collegeville,
PA; 7InVentiv Health Clinical, LLC, Princeton, NJ

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. Predisposing factors for serious pneumococcal community-acquired
pneumonia and invasive pneumococcal disease include common chronic medical condi-
tions such as cardiovascular and pulmonary disease as well as diabetes mellitus. Previous
studies of the immunogenicity of PCV13 have shown that the vaccine elicits robust im-
mune responses in populations of immunocompetent adults 50 years and over that in-
cluded healthy adults as well as those with stable high risk conditions. In this evaluation,
we compared the functional immune responses of study participants with cardiovascular,
pulmonary disease or diabetes mellitus after PCV13 and PPSV23 administration.
Methods. We evaluated two studies that enrolled pneumococcal vaccine naïve

adults aged 60-64 years. In these studies, serotype-specific functional antibody titers
1 month after vaccination with PCV13 or PPSV23 were determined by opsonophago-
cytic activity (OPA) assays. To increase sample size OPA data from study participants
with stable cardiovascular disease, pulmonary disease, or diabetes mellitus were pooled
from both studies and OPA geometric mean titers (GMTs) after PCV13 and PPSV23
were descriptively compared.
Results. The clinical studies were not stratified for risk conditions at enrolment,

and numbers of subjects varied. In each high risk group OPA GMTs increased from
before to after PCV13 vaccination for all serotypes. PCV13 elicited numerically higher
OPA GMTs compared to PPSV23 for the majority of serotypes and statistically signifi-
cantly higher OPA GMTs for 4 (cardiovascular disease), 7 (diabetes mellitus), and 9
(pulmonary disease) of 12 serotypes common to both vaccines and for serotype 6A
unique to PCV13. High-risk subjects exhibited similar OPA responses to PCV13 com-
pared to non-high risk subjects.
Conclusion. In adults 60-64 years of age with underlying stable cardiovascular dis-

ease, pulmonary disease or diabetes mellitus, PCV13 induces higher functional

antibody responses than PPSV23 for the majority of serotypes, and similar responses
compared to non-high risk subjects, indicating that vaccinating these immunocompe-
tent high-risk adults with PCV13 likely results in improved benefits to those vaccinated
with PPSV23, for serotypes in common and 6A.
Disclosures. B. Schmoele-Thoma, Pfizer: Employee, Salary and stock, stock options

L. A. Jackson, Pfizer: Research Contractor, Research support and Travel
R. N. Greenberg, Pfizer: Research Contractor, Research grant R. Frenck, Pfizer: Re-
search Contractor, Received funds for clinical trials; GSK: Research Contractor, Received
funds for clinical trials and am chairing DSMB for upcoming vaccine trial; Ligocyte: Re-
search Contractor, Received funds for clinical trials A. Gurtman, Pfizer: Employee, Sal-
ary V. Sundaraiyer, Pfizer: Employee of a CRO contracted to work on Pfizer projects,
Service fee W. Gruber, Pfizer, Inc.: Employee and Shareholder, Salary and Stock and
Stock Options D. A. Scott, Pfizer: Employee, Salary and Stock, stock options

1099. 13-valent Pneumococcal Conjugate Vaccine Efficacy is Declining with
Old Age: Results from an Exploratory Analysis of the CAPiTA Trial
Cornelis H VanWerkhoven, MD1; SusanneMHuijts, MD1; Marieke Bolkenbaas, MD1;
Chris Webber, MD, PhD2; Beate Schmoele-Thoma, MD3; Scott D. Patterson, PhD4;
William Gruber, MD5; Diederick E. Grobbee, MD, PhD1; Marc Bonten, MD PhD1,6;
1Julius Center for Health Sciences and Primary Care, University Medical Center
Utrecht, Utrecht, Netherlands; 2Pfizer Vaccine Clinical Research, Maidenhead, United
Kingdom; 3Pfizer Pharma GmbH, Berlin, Germany; 4Pfizer Vaccine Clinical Research,
Collegeville, PA; 5Pfizer Vaccine Clinical Research, Pearl River, NY; 6Department of
Medical Microbiology, University Medical Center Utrecht, Utrecht, Netherlands

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. Immunogenicity of vaccines may be impaired in adults of high age.
We retrospectively analyzed the impact of age on the efficacy of 13-valent pneumococ-
cal conjugate vaccine (PCV13) in the prevention of vaccine-type community-acquired
pneumonia (VT-CAP) in healthy subjects aged 65 years and older using data from the
CAPiTA trial.

Model derived vaccine efficacy

Absolute reduction of VT-CAP incidence
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Methods. The CAPiTA trial was a randomized controlled study where 84,496 sub-
jects aged 65 and over were randomized to PCV13 or placebo. The effects of vaccina-
tion, age and a vaccine-age interaction term were assessed using Cox proportional
hazard models, with the first episode of X-ray confirmed VT-CAP as the outcome. Rel-
ative vaccine efficacy (VE) by age was calculated as 1 – hazard ratio (HR) and absolute
reduction of VT-CAP was calculated from the model-predicted incidences.
Results. The median age was 71 years (IQR 68-76), and 47,252 (56%) were male.

During a mean follow-up period of 4 years, 139 first episodes of VT-CAP were record-
ed. The vaccine-age interaction was statistically significant (p = 0.036), with the HR of
vaccination increasing with 6% per year (table). The model-predicted VE declined
from 69% (95%CI 29-100%) in 65 year olds to 44% (17-71%) in 75 year olds (Figure 1).
Absolute reduction of VT-CAP incidence was declining less rapidly (Figure 2). There
were too few cases in subjects above 80 years of age to determine VE in this age group.
In sensitivity analysis with subjects aged < 85 years, which had 130 episodes of VT-
CAP, the interaction effect was attenuated to 3.6% per year and not statistically signifi-
cant, suggesting that the size of the interaction effect may have been overestimated
caused by the few VT-CAP episodes in the highest age group in PCV13 vaccinated
subjects.

Vaccine-age interaction

HR (95%CI)

vaccine 0.309 (0.162;0.589)
age - 65 1.022 (0.987;1.059)
vaccine * (age - 65) 1.061 (1.004;1.122)

Conclusion. The model predicted a decrease in VE with increasing age. Since this
trial was not designed to study vaccine-age interaction, and number of cases in the old-
est age groups were too few to draw VE conclusions, observational studies should be
considered to evaluate this question further. These findings may be relevant for policy
makers, vaccination program managers, and health workers.
Disclosures. C. Webber, Pfizer Vaccines Clinical Research: Employee and Share-

holder, Salary B. Schmoele-Thoma, Pfizer Vaccines Clinical Research: Employee and
Shareholder, Salary S. D. Patterson, Pfizer Vaccines Clinical Research: Employee, Sal-
ary W. Gruber, Pfizer Vaccines Clinical Research: Employee and Shareholder, Salary
D. E. Grobbee, Pfizer Vaccines Clinical Research: Investigator, Research grant
M. Bonten, Pfizer Vaccines Clinical Research: Investigator, Research grant

1100. Notable Serotype Replacement of Invasive Streptococcus pneumoniae
in Kagoshima, Japan, after the Sequential Introduction of 7-valent and 13-
valent Pneumococcal Conjugate Vaccines
Junichiro Nishi1; Koichi Tokuda2; Naoko Imuta3; Bin Chang4; 1Department of
Microbiology, Kagoshima University Graduate School of Medical and Dental Sciences,
Kagoshima, Japan; 2Kagoshima University Hospital, Kagoshima, Japan; 3Kagoshima
University Graduate School of Medical and Dental Sciences, Kagoshima, Japan;
4National Institute of Infectious Diseases, Tokyo, Japan
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Background. Heptavalent pneumococcal conjugate vaccine (PCV7) was intro-
duced in Japan for voluntary and routine immunization in February 2010 and April
2013, respectively. It was completely replaced by PCV13 in November 2013. The vac-
cination rate of PCV7/13 in 2013 is estimated to be approximately 90% in our district.
Although ACIP recommended a single supplemental dose for all children aged 14-59
months who have received 4 doses of PCV7 or another age-appropriate, it was not im-
plemented as the routine immunization program in Japan. This study evaluates annual
changes in the incidence of invasive pneumococcal disease (IPD) and the distribution
of serotypes in Kagoshima, Japan.
Methods. Prospective, population-based, active surveillance of IPD in children

was performed in Kagoshima, Japan, from 2008 through 2014. Pneumococci isolated
from blood or cerebrospinal fluid of IPD patients were serotyped using the convention-
al Quellung reaction.
Results. Overall, 62 IPD cases were recorded. The annual total incidences of IPD

in children < 5 years of age per 100,000 population were as follows: 2008, 10.7; 2009,
9.3; 2010, 14.7; 2011, 12.0; 2012, 6.7; and 2013, 16.0. The tentative incidence in 2014 is
40.0 (10 cases) as of end-April. Incidence of IPD caused by PCV7 serotypes during the
period 2010-2011 vs 2013-2014 April decreased by 88%. On the other hand, incidence
of IPD caused by PCV13 additional serotypes drastically increased: 2008-2009, 0;
2010-2012, 2.2; 2013-2014, 12.0. Serotype 19A accounted for 83.3% (15/18) of
PCV13 serotypes. Furthermore, incidence of IPD caused by non-PCV13 serotypes
also rapidly increased: 2008-2012, 1.3; 2013-2014, 8.0. Serotype 24F accounted for
50.0% (4/8) of non-PCV13 serotypes in 2013/2014.
Conclusion. The incidence of IPD in children < 5 years of age declined in 2012

after the introduction of PCV7; however, it increased prominently in 2013/2014, al-
though PCV7 was replaced by PCV13. The increase is due to the notable serotype re-
placement of invasive Streptococcus pneumoniae and partly due to the low vaccination
rate of PCV13 supplemental dose for children who have received 4 doses of PCV7.
Implementation of the supplemental dose of PCV13 in Japan and a new global vaccine
strategy targeting non-PCV13 serotypes are needed to prevent and control IPD.
Disclosures. J. Nishi, Pfizer Japan Inc.: lecturer, lecturer’s fee

1101. The Gap Widens: Invasive Pneumococcal Serotype Distribution
among Adults
John D. Grabenstein, RPh, PhD1; Melvin A. Kohn, MD, MPH2; David J. Weber, MD,
MPH, FIDSA, FSHEA3; 1Medical Affairs and Policy, Merck Vaccines, West Point, PA;
2Adult Vaccines, Merck Vaccines, West Point, PA; 3Division of Infectious Diseases,
University of North Carolina at Chapel Hill, Chapel Hill, NC
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Background. Indirect effects of routine pediatric use of pneumococcal conjugate
vaccines (PCVs) influence which serotypes cause adult invasive pneumococcal disease
(IPD). We sought to describe how those changes correspond to the proportion of IPD
cases targeted by the 23-valent pneumococcal polysaccharide vaccine (PPSV23) or
PCV13, using the most recent data available.
Methods. We reviewed PubMed and national websites for reports from 2003 to

2014 describing the proportions and incidence of adult IPD matching PPSV23 or
PCV13. Eligible studies came from settings with widespread uptake of PCV10 or
PCV13 among children, involved >= 150 adult isolates, typed for >= 20 serotypes,
and excluded cases <2 years of age.
Results. Eligible studies described Australia, Austria, Canada, Denmark, England,

France, Germany, Ireland, New Zealand, Norway, Portugal, and the USA. The
European CDC reported a composite measure for 23 countries. For adult IPD serotype
distribution before pediatric PCV7 use, the proportion of IPD isolates matching the
23-serotype bundle was 88.4% and 74.8% for the 13-serotype bundle, with a
median differential between the two bundles of 16.3%. In the most recent analyses,
after widespread pediatric PCV uptake, IPD proportions were 77.1% for the 23-sero-
type bundle and 49.2% for the 13-serotype bundle, with a median differential of 28.8%.
Germane articles describing serotype-specific adult IPD incidence rates from settings
with widespread pediatric adoption of PCV10 or PCV13 were not yet available on
May 1, 2014.
Conclusion. The differences between the proportions of IPD cases due to sero-

types included in PPSV23 vs PCV13 have widened further, consistently
across multiple countries, following extensive pediatric use of PCV10 or PCV13.
Clinicians and policy-makers should consider the increasing proportion of
adult IPD cases caused by serotypes targeted by PPSV23 when making vaccine
decisions.
Disclosures. J. D. Grabenstein, Merck and Co., Inc.: Employee and Shareholder,

Salary M. A. Kohn, Merck and Co., Inc.: Employee and Shareholder, Salary
D. J. Weber, Merck and Co., Inc.: Scientific Advisor and Speaker’s Bureau, Consulting
fee and Speaker honorarium

1102. Immunogenicity and Safety of a Second Administration of 13-Valent
Pneumococcal Conjugate Vaccine Five Years after Initial Vaccination in
Adults 50 Years and Older
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Van Cleeff, MD4; Matthew Davis, MD5; John Rubino, MD6; William Smith, MD7;
Vani Sundaraiyer, PhD8; Mohinder Sidhu, PhD3; Emilio A. Emini, PhD3; William
C. Gruber, MD3; Daniel A. Scott, MD3; Beate Schmoele-Thoma, MD9; 1Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH; 2Vaccines Clinical Research
Pfizer Limited, Berkshire, United Kingdom; 3Pfizer Inc., Pearl River, NY; 4Cary
Medical Research, Cary, NC; 5Rochester Clinical Research, Rochester, NY; 6Raleigh
Medical Group/PMG Research, Raleigh, NC; 7Volunteer Research Group, University
of Tennessee Medical Center, Knoxville, TN; 8InVentiv Health Clinical, LLC,
Princeton, NJ; 9Pfizer Gmbh, Berlin, Germany
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Immunogenicity and Safety of a Second Administration of 13-Valent
Pneumococcal Conjugate Vaccine Five Years after Initial Vaccination in Adults
50 Years and Older
Background. Adults ≥50 years are at increased risk for invasive disease and pneu-

monia caused by S pneumoniae. Previously, we reported a study assessing simultane-
ous administration of 13-valent pneumococcal conjugate vaccine (PCV13) and
trivalent inactivated influenza vaccine (TIV). We now present data on revaccination
with PCV13 five years after initial vaccination.
Methods. This was a phase 3, randomized trial. Pneumococcal vaccine-naive sub-

jects, 50–59 years old, were vaccinated with PCV13 and TIV, given concomitantly or 1
month apart. All were revaccinated with PCV13 five years after initial vaccination.
Blood samples were obtained before and approximately 1 month after each vaccina-
tion. Anti-pneumococcal polysaccharide immunoglobulin G (IgG) geometric mean
concentrations (GMCs) and opsonophagocytic activity (OPA) titers (GMTs) were de-
termined. Local reactions and systemic events were collected for 14 days after revacci-
nation, and adverse events (AEs) for 6 months. Deaths were recorded throughout the
study.
Results. 727 of the 1116 randomized subjects were revaccinated at year 5; 712

completed the 6-month follow-up. Mean age at revaccination was 59.8 ±2.8 years.
For all serotypes, IgG GMCs (except serotype 3) and OPA GMTs before revaccina-
tion with PCV13 had declined in the 5 years since initial vaccination, but remained
significantly higher than levels before initial vaccination. OPA GMTs and IgG
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GMCs significantly increased from before to 1 month after revaccination with
PCV13. OPA GMTs (Table 1) and IgG GMCs (Table 2) were generally comparable
or higher 1 month after revaccination compared to levels 1 month after initial
PCV13 vaccination. Local reactions were mostly mild. Fever was reported by <4%
of subjects; all <39.0°C. AEs were reported by <5% of subjects in the month after
revaccination and <1% up to 6 months after revaccination. No serious AEs were vac-
cine-related. Seven deaths occurred in years 1–5, all before revaccination, none were
vaccine-related.

Conclusion. PCV13 revaccination 5 years after initial PCV13 vaccination in pneu-
mococcal-naive 50–59 year-olds elicited generally comparable or higher antibody re-
sponses for all serotypes compared to initial PCV13 vaccination, and demonstrated an
acceptable safety profile
Disclosures. R. W. Frenck Jr., Pfizer: Investigator, Funds for clinical trials; GSK:

Chairing DSMB for upcoming trial and Investigator, Received funds for clinical trials; Li-
gocyte (now Takeda): Investigator, Received funds for clinical trialsA. Fiquet, Pfizer: Em-
ployee, Salary and stock options A. Gurtman, Pfizer: Employee, Salary J. Rubino, Pfizer:
Investigator and Shareholder, Research grantW. Smith, Volunteer Research Group: Inves-
tigator, payment to conduct Clinical Research TrialsV. Sundaraiyer, Pfizer: Employee of a
CRO contracted to work on Pfizer projects, Service feeM. Sidhu, Pfizer: Employee, Salary
E. A. Emini, Pfizer: Employee and Shareholder, Salary W. C. Gruber, Pfizer: Employee
and Shareholder, Salary D. A. Scott, Pfizer: Employee and Shareholder, Salary B.
Schmoele-Thoma, Pfizer Vaccines Clinical Research: Employee and Shareholder, Salary

1103. Immunogenicity of 13-valent conjugate pneumococcal vaccine in
patients 50 years or older with end stage renal disease on dialysis
Subhashis Mitra, MD1; Gary E. Stein, PharmD2; Daniel H. Havlichek, MD, FIDSA2;
Shyam Bhupalam, MD3; Amy Scharmen, BS2; 1Infectious Diseases, Michigan State
University, East Lansing, MI; 2Michigan State University, East Lansing, MI; 3Mid
Michigan Physicians, Lansing, MI

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. The burden of pneumococcal disease in patients (pts) with end stage
renal disease (ESRD) is high, with S. pneumoniae accounting for more than half of the
reported cases of pneumonia in dialysis pts. A diminished immune response to pneu-
mococcal polysaccharide vaccine can be observed in pts with chronic renal failure re-
quiring dialysis. The response to 13-valent conjugate pneumococcal polysaccharide
vaccine (PCV13) has not been well studied in patients with ESRD on dialysis.
Methods. Pts were recruited at Lansing, MI area dialysis centers. Eligible

pts≥ 50years of age with ESRD on dialysis, who have not received pneumococcal vac-
cination in the last 5 years, were given a single dose of 0.5-mL of PCV13 vaccine. Blood
samples for serum antibody titers against pneumococcal capsular polysaccharide 1, 3, 4,
5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F was measured at baseline and at 2 months
post-vaccination. Response to vaccine was defined as a≥ 2-fold increase in antibody
concentration from baseline and an absolute post-vaccination value of at least 1 µg/ml.
Results. Twenty four pts consented to participate in the study. The mean age of pts

was 64.5 years (range 50-84 years). Thirteen (54%) pts were female. Antibody response
to PCV13 is shown in the table. Vaccine response to at least 1 serotype was seen in 23/
24 (95.8%) pts. Response to serotype 6B was seen in 17/24(71%) pts, while 66.7% (16/
24) responded to serotypes 14, 19F and 23F each. Nine (37.5%) pts responded to≥ 10
vaccine serotypes. Local reaction was seen in 2/24 (8.3%)pts.

Geometric mean titers (GMT) (95% CI) (n=24)

Serotype
Pre-vaccination
GMT (µg/ml)

2 months post-vaccination
GMT(µg/ml) p-value

1 0.87 (0.38-1.35) 3.07 ( 2.49- 3.64) 0.002
3 0.42 (0.15- 0.68) 1.34 ( 0.67- 2.0) 0.03
4 0.44 (0.15- 0.72) 0.79 (0.34- 1.23) 0.025
5 0.85 ( 0.33- 1.36) 5.34 ( 4.59- 6.08) 0.008
6A 0.5 ( 0.26- 0.73) 4.30 (3.44- 5.15) 0.008
14 1.6 ( 0.77- 2.42 ) 7.79 ( 7.01- 8.56) 0.049
19F 1.12 ( 0.61- 1.62 ) 5.83 (5.24- 6.41) 0.025
23F 0.53 (0.17- 0.88) 4.24 ( 3.47- 5.0) 0.009
6B 0. 49 ( 0.10- 0.87 ) 4.04 (3.18- 4.89) 0.01
7F 0.86 ( 0.36- 1.35) 3.41 (2.72- 4.09) 0.026
18C 0.96 ( 0.44- 1.47) 5.46 ( 4.83- 6.08) 0.01
19A 1.41 ( 0.70- 2.11) 6.16 (5.42- 6.89) 0.028
9V 0.89 (0.46- 1.31) 2.23 (1.67- 2.78) 0.029

Conclusion. Response to vaccination with PCV13 was noted in most pts with
ESRD on dialysis. Several pts showed response to multiple vaccine serotypes. Vaccine
was well tolerated.
Disclosures. All authors: No reported disclosures.

1104. 13-Valent Pneumococcal Conjugate Vaccine (PCV13)
Immunogenicity in the Community Acquired Pneumonia Immunization
Trial In Adults (CAPiTA)
Anna M.M. Van Deursen, MD1; Elisabeth A.M. Sanders, MD, PhD1; Chris Webber,
MD, PhD2; Michael Patton2; Daniel A. Scott, MD3; Mohinder Sidhu4; Wayne Drews5;
Marc Bonten, MD PhD6,7; 1Department of Immunology, Wilhelmina Children’s
Hospital, UMC Utrecht, Utrecht, Netherlands; 2Pfizer Vaccine Clinical Research,
Maidenhead, United Kingdom; 3Pfizer Vaccine Clinical Research, Pearl River, NY;
4High Throughput Clinical Testing, Pfizer Vaccine Research and Development, Pearl
River, NY; 5inVentiv Health Clinical, LLC, Austin, TX; 6Department of Medical
Microbiology, University Medical Center Utrecht, Utrecht, Netherlands; 7Julius Center
for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht,
Netherlands

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. The CAPiTA study, which was a randomized, double-blind clinical
trial in 84,496 participants 65 years of age and older in the Netherlands demonstrated
efficacy against first episodes of vaccine type (VT) community acquired pneumonia
and first episodes of VT-IPD. Results of the primary and secondary endpoints have
been previously reported.
Methods. A subset of the subjects (2,011) was enrolled utilizing home based visits

in a single region in the Netherlands. Blood samples for immunogenicity analysis were
taken at baseline before vaccination, one month, 12 months and 24 months after vac-
cination. Serotype specific opsonophagocytic activity (OPA) titers and anticapsular
polysaccharide immunoglobulin G (IgG) concentrations (µg/mL) were measured at
each of these time points for all PCV13 serotypes and compared to placebo.
Results. For both OPA and IgG, there were significant increases in antibody levels

for all serotypes one month after vaccination compared to before vaccination with
PCV13. One month after vaccination the ratios for OPA geometric mean titers
(GMTs) of PCV13 to placebo ranged from 4.4 (serotype 9V) to 62.6 (serotype 4);
after 12 months the ratios ranged from 2.2 (serotype 9V) to 13.9 (serotype 4) and
after 24 months from 1.6 (serotype 9V) to 8.0 (serotype 4).
One month after vaccination the ratios for IgG geometric mean concentrations

(GMCs) of PCV13 to placebo ranged from 2.97 (serotype 3) to 12.12 (serotype
18C); after 12 months the ratios ranged from 1.66 (serotype 3) to 5.72 (serotype
18C) and after 24 months from 1.56 (serotype 3) to 4.76 (serotype 18C).
The ratios for both OPA GMTs and IgG GMCs in the age subgroups≥65 to <70 years;

≥70 to <80 years and ≥80 years followed a similar pattern indicating that measurable an-
tibody responses extended out at least two years after vaccination for all age groups.
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Conclusion. The observed immune response data support the demonstrated efficacy
of PCV13 against VT-CAP and VT-IPD in adults 65 years and older. Both binding IgG
antibodies and functional OPA antibodies persisted at least two years after vaccination at
levels above baseline. (Funded by Pfizer, Inc.; ClinicalTrials.govnumber NCT00744263.)
Disclosures. E. A. M. Sanders, Pfizer: Grant Investigator and Scientific Advisor, Con-

sulting fee, Educational grant, Research grant and Research support; GSK: Grant Investiga-
tor and Scientific Advisor, Consulting fee, Research grant and Research supportC.Webber,
Pfizer Vaccines Clinical Research: Employee and Shareholder, SalaryM.Patton, Pfizer Vac-
cines Clinical Research: Employee and Shareholder, Salary D. A. Scott, Pfizer Vaccines
Clinical Research: Employee and Shareholder, Salary M. Sidhu, Pfizer: Employee
and Shareholder, Salary W. Drews, Pfizer: Independent Contractor, Consulting fee
M. Bonten, Pfizer Vaccines Clinical Research: Investigator, Research grant

1105. Chronic Kidney Disease and Invasive Pneumococcal Disease in
Adults
Roger Baxter, MD1; Arnold Yee, MBA1; Bruce Fireman, MA1; Nicola P. Klein, MD,
PhD1; Charlie Chao1; Laurie Aukes, RN1; Stephen Pelton, MD2; Bruce Atkinson, PhD3;
Chris Paap, PharmD4; Dial Hewlett Jr., MD4; Vincenza Snow, MD4; 1Kaiser
Permanente Vaccine Study Center, Oakland, CA; 2Pediatric Infectious Diseases,
Boston Medical Center, Boston, MA; 3Pfizer, Inc., New York, NY; 4Pfizer Inc.,
Collegeville, PA

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. Despite widespread vaccination, Streptococcus pneumoniae (SPN)
continues to cause invasive pneumococcal disease (IPD), particularly in the immuno-
compromised. Current recommendations in the United States target the immunocom-
promised for use of the 13-valent conjugate vaccine. We examined the impact of
chronic kidney disease on the development of invasive pneumococcal disease (IPD).
Methods. Kaiser Permanente Northern California (KPNC) is an integrated health

care plan serving approximately 3.3 million members. IPD cases (defined as cultured
from a normally sterile body site) were identified from the KPNC Lab system from
May 2005 - April 2013. We used diagnostic codes from the electronic medical record
to identify chronic kidney disease (CKD) as CKD3 (Glomerular filtration rate [GFR]
30-59 ml/minute), CKD4 (GFR 15-29 ml/minute) and CKD5,6 (GFR <15 or on dialysis).
We estimated rates of IPD in KPNCmembers with CKD and compared to rates of IPD in
the general membership. We used KPNC registries to identify members with asthma, cor-
onary artery disease (CAD), diabetes (DM), stroke, heart failure (HF), and HIV infection
for the analysis. We ran a single multivariate poisson regression model to estimate the
incidence of IPD, and included age, race and each condition as predictor variables.
Results. The unadjusted relative risk of IPD in members of all ages with CKD

compared to the general membership was 4.1 for CKD3; 5.7 for CKD4; and 15.1 for
CKD5,6. After controlling for multiple underlying factors in the multivariate analysis,
CKD3 was associated with a 2.29 (95% CI 1.63-3.19) RR for IPD; and CKD 4,5 with a
7.10 RR (3.95-12.23) (preliminary analysis).
Conclusion. In adults, chronic kidney disease is strongly associated with an in-

creased risk of IPD. This has important implications for recommendations on who
should receive conjugated pneumococcal vaccines.
Disclosures. R. Baxter, GSK: Investigator, Research grant; Merck: Investigator, Re-

search grant; Pfizer: Investigator, Research grant; Novartis: Investigator, Research
grant; MedImmune: Investigator, Research grant; Sanofi Pasteur: Investigator, Re-
search grant N. P. Klein, GSK: Investigator, Research grant; Merck: Investigator, Re-
search grant; Pfizer: Investigator, Research grant; Novartis: Investigator, Research
grant; MedImmune: Investigator, Research grant; Sanofi Pasteur: Investigator, Re-
search grant S. Pelton, Pfizer, Inc.: Grant Investigator and Scientific Advisor, Consult-
ing fee and Grant recipient; GSK bio: Scientific Advisor, Consulting fee B. Atkinson,
Pfizer: Employee and Shareholder, Salary and Stock options C. Paap, Pfizer: Employee
and Shareholder, Salary D. Hewlett Jr., Pfizer: Employee and Shareholder, Salary
V. Snow, Pfizer Vaccines: Employee, Salary

1106. Modeling of nasopharyngeal acquisition as a function of anti-
capsular serum antibody concentrations and of ethnicity after vaccination
with pneumococcal conjugate vaccines (PCVs)
Ron Dagan, MD1; Christine Juergens, MD2; James Trammel3; Scott D. Patterson,
PhD4; David Greenberg, MD1; Noga Givon-Lavi, PhD1; Nurith Porat1; William
C. Gruber, MD5; Daniel A. Scott, MD5; 1Ben-Gurion University and Soroka University
Medical Center, Beer-Sheva, Israel; 2Pfizer Pharma GmbH, Berlin, Germany;
3inVentiv Health Clinical, Princeton, NJ; 4Pfizer Vaccine Clinical Research,
Collegeville, PA; 5Pfizer Vaccine Clinical Research, Pearl River, NY
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Friday, October 10, 2014: 12:30 PM

Background. A large 13- and 7-valent PCV study in Israel provided sufficient na-
sopharyngeal (NP-) acquisition and immunogenicity data for the 7 common serotypes
(4, 6B, 9V, 14, 18C, 19F, 23F) and PCV7 cross-reacting serotype 6A (which is in
PCV13) to further investigate the reported correlation between NP-acquisition and
serum IgG levels, and the impact of ethnicity.
Methods. Anticapsular IgG concentrations measured one month after 3 PCV7/

PCV13 doses (age = 7 months); and NP-acquisition collected at ages 7, 12, 13, 18
and 24 months enabled serotype specific analyses of 1410–1530 subjects. A logistic re-
gression model assessed the rate of new acquisitions as a function of the logarithm of
IgG concentrations, and was then adjusted by ethnicity.
Results. New NP-acquisition rates decreased as IgG concentrations increased for

all studied serotypes (p < 0.001 for 6A, 14, 23F; p = 0.010 for 6B; p = 0.089 for 19F; Fig-
ure 1). There were significant differences in the model between Bedouin and Jewish

populations for all serotypes (covariate p-value, ≤0.007) except for serotype 4, where
acquisition was low (9/1530). Despite higher acquisition rates in Bedouin children than
in Jewish children, serotype-specific immune responses were similar across ethnic
groups. Decrease in rates of NP-acquisition by increasing IgG concentrations within
each ethnic group, seemed similar across the groups for most serotypes (Figure 2).
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Conclusion. NP-acquisition decreased with increasing anti-capsular serum IgG
for all common serotypes and serotype 6A. Despite different NP-acquisition rates ob-
served between the ethnic groups, the dynamics of NP-acquisition reduction by in-
creasing IgG concentrations were similar in the majority of serotypes studied, and
seemed similar across ethnic groups.
Disclosures. R. Dagan, Pfizer: Consultant and Speaker’s Bureau, Grant recipient;

MSD: Consultant, Grant recipient; GSK: Consultant and Speaker’s Bureau, Speaker
honorarium C. Juergens, Pfizer: Employee and Shareholder, Salary J. Trammel, in-
Ventiv Health Clinical: employee of CRO contracted by Pfizer to perform the analyses
for this study, Salary S. D. Patterson, Pfizer Vaccines Clinical Research: Employee, Sal-
ary W. C. Gruber, Pfizer: Employee and Shareholder, Salary D. A. Scott, Pfizer: Em-
ployee and Shareholder, Salary

1107. Could Disparities in Childhood PCV Adherence Become Disparities
in Pneumococcal Disease Rates Under a Reduced Schedule?
John M. Mclaughlin, PhD, MSPH; Verna L. Welch, PhD, MPH; Edward Power, PhD,
MBA; Gregg Sylvester, MD, MPH; Pfizer Vaccines, Collegeville, PA

Session: 129. Vaccines: Pneumococcal
Friday, October 10, 2014: 12:30 PM

Background. ACIP recommends that PCV13 be given to children as a 3-dose (d)
primary series at 2, 4, and 6 months (m) with a booster dose at 12-15m. This 4d (3 + 1)
schedule is associated with remarkable declines in vaccine-type childhood pneumo-
coccal disease. Recently, however, ACIP discussed reducing this 4d schedule to a 3d
schedule—forgoing either the 6m or 12-15m dose. While this 3d schedule has been
a success in other developed countries that have national immunization programs
with high levels of adherence, childhood PCV adherence rates in the US are lower.
Moreover, US PCV adherence appears to have plateaued, and significant racial and
socioeconomic disparity still exists.
Methods. Data from the 2002-2012 National Immunization Survey (NIS) and

2013 IMS Health database were evaluated to assess adherence to the ACIP-recom-
mended US childhood PCV immunization schedule.
Results. NIS data showed that adherence decreased at each subsequent primary

series milestone (Figure). At 19-35m, the overall proportion of US children receiving
4 doses of PCV increased from 54% in 2005 to 82% (only 75% at age 19m) in 2012.
Rates varied by state and city with Indiana and New York City reporting the lowest 19-
35m, 4d PCV adherence (73%) in 2012. According to IMS data, US 4d 2013 PCV ad-
herence rates remained <80% at 24m, with lower rates for children aged 12-15m (12m:
45%; 15m: 66%; 18m: 74%; 24m: 77%). In 2012, compared to whites, 19-35m, 4d PCV
adherence for African American children was worse (84% vs 77%). Similarly, com-
pared to those at or above poverty, those below poverty had worse adherence (85%
vs 77%).

Conclusion. A recent cost-effectiveness study concluded that a US switch to a 3d
PCV schedule would have considerable cost savings, but would likely result in more
childhood disease. The study also stressed that any dose reduction must be coupled
with a significant increase in PCV adherence. This suggestion appears unrealistic
given that US adherence rates have leveled-off since 2008. Finally, more assurance is
needed that, under a reduced schedule, racial, socioeconomic, and geographic dispar-
ities in PCV coverage will not correspond with disadvantaging poor or minority chil-
dren in terms of disease burden. This consideration remains a dilemma for both the
policymaker and clinician.
Disclosures. J. M. Mclaughlin, Pfizer Inc.: Employee, Salary V. L. Welch, Pfizer

Inc.: Employee, Salary E. Power, Pfizer Inc.: Employee, Salary G. Sylvester, Pfizer
Inc.: Employee, Salary

1108. Timing of Information-Seeking about Childhood Vaccines for
Pregnant and Recently-Delivered Women
Sean O’leary, MD, MPH1; Sarah Brewer, MPA1; Jennifer Pyrzanowski, MSPH1;
Juliana Barnard, MA1; Anna Furniss, MS1; Jason Glanz, PhD2; Amanda Dempsey, MD,
PhD, MPH1; 1The Children’s Outcomes Research Program, Children’s Hospital
Colorado, Aurora, CO; 2Kaiser Permanente Colorado, Denver, CO

Session: 130. Vaccines: Pregnancy
Friday, October 10, 2014: 12:30 PM

Background. Vaccine hesitancy is on the rise, yet little is known about when
parents-to-be seek information about vaccines or about their preferred modes of learn-
ing about them. Our objectives were to assess among a sample of pregnant and recent-
ly-delivered women: 1) the timing of thinking about and seeking information about
childhood vaccines, and 2) preferred modes of communication about vaccines.
Methods. A sample of women from 9 obstetrics practices in Colorado responded

to an email survey administered January to February 2014 regarding decision-mak-
ing about vaccines, timed so that about half the sample had delivered and half were
still pregnant. Vaccine hesitancy was assessed using a validated scale. Women esti-
mated how much they had been thinking about, and seeking information about,
childhood vaccines in the prior few weeks. Preferred communication methods for
receiving childhood vaccine information were also assessed.
Results. The response rate was 54% (231/425). Among respondents, 53%

were pregnant and 47% had delivered. Overall, 2% were very vaccine hesitant and
16% were somewhat vaccine hesitant. Women who had delivered more often reported
thinking about and for information about childhood vaccines than pregnant women
(Figure 1). This finding was consistent in vaccine hesitant participants, in whom often
or sometimes seeking vaccine information was more common after delivery (29% and
38%, respectively) vs while still pregnant (0% and 26%, p = 0.01). Figure 2 shows re-
sponses regarding seeking information based on expected or actual date of delivery;
larger bubbles represent more respondents with a particular response option. Overall,
most women preferred a conversation with their child’s doctor over other forms of
childhood vaccine information (Figure 3).
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Conclusion. Pregnant and recently delivered women prefer receiving childhood
vaccine information from their child’s doctor over their obstetrician and are thinking
about and seeking information about childhood vaccines more after their child is born
than during pregnancy. Two to 4 weeks after delivery appears to be the time when the
most women seek vaccine information. Such information is useful for developing in-
terventions to address the growing problem of vaccine hesitancy.
Disclosures. A. Dempsey, Merck: Consultant, Consulting fee

1109. Knowledge and Attitudes of Pregnant Women Towards
Recommendations for Immunization During Pregnancy
C. Mary Healy, MD, FIDSA1,2; Marcia Rench, BSN1; Manisha Gandhi, MD3;
Cristina Perez, MD4; Laurie Swaim, MD3; 1Pediatrics, Baylor College of Medicine,
Houston, TX; 2Center for Vaccine Awareness and Research, Texas Children’s Hospital,
Houston, TX; 3Obstetrics and Gynecology, Baylor College of Medicine, Houston, TX;
4Women’s Specialists of Houston, Houston, TX

Session: 130. Vaccines: Pregnancy
Friday, October 10, 2014: 12:30 PM

Background. Tetanus, diphtheria and acellular pertussis (Tdap) and influenza
vaccination is recommended during each pregnancy to prevent serious illness in preg-
nant women and young infants. National data show that uptake is suboptimal. We
evaluated knowledge and acceptance of vaccination recommendations among preg-
nant women.
Methods. Prospective, convenience survey of pregnant women presenting for rou-

tine, antenatal care at the Pavilion for Women, Texas Children’s Hospital, Houston.
Results. 796 of 825 (96.5%) of women invited to participate completed surveys.

The mean age of participants was 30.2 (range 18-45) years. Self-identified race/ethnic-
ity was 45% white, 26% Hispanic, 13% black, 12% Asian and 4% mixed or other. Most
women had college degrees (84%) and private health insurance (83%); 17% had pre-
conception doctor visits. The mean gestation at participation was 28.5 (range 3-41.8)
weeks with 4.8%, 37.8% and 57.4%, in the 1st, 2nd and 3rd trimesters, respectively.
Women used a number of sources for pregnancy information (personal contacts,
healthcare providers [HCP], print, audiovisual and online media) but 89.1% cited a
HCP as the most trusted source, and for 85.8% it was their physician. Most avoided
smoking, alcohol (99% each) and certain foods (78.2%) for fetal health; 92.6% intend-
ed to breastfeed. 668 (84%) knew that vaccines can be given during pregnancy. 77%
and 61% knew that influenza and Tdap, respectively, were recommended. 659 (83%)
were willing to receive vaccines during pregnancy if recommended by their doctor.
Factors impacting the decision to be vaccinated included safety for baby, safety for
mother and being sufficiently informed, scoring 4.7, 4.5 and 4.2, respectively, on a

5-point scale. Factors considered less important were extra time taken (2.6), cost
(1.9) or fear of needles (1). Women in the 3rd trimester were more accepting of vac-
cines than those earlier in gestation (87% vs 78%; P= 0.003). Serious illness in a prior
infant or current multiple gestation did not affect willingness to receive vaccines.
Conclusion. Pregnant women are willing to accept vaccines in pregnancy if rec-

ommended by their physician and if sufficient discussion of safety and rationale oc-
curs. Strong healthcare provider recommendation, as is proven for pediatric
vaccination, is essential to optimizing uptake of vaccines during pregnancy.
Disclosures. C. M. Healy, Sanofi Pasteur: Grant Investigator, Research grant; No-

vartis: Grant Investigator and Scientific Advisor, Consulting fee and Research grant

1110. Identification of Formulations and Vaccine Schedules of a Trivalent
Group B Streptococcus Vaccine for Further Development in Non-pregnant
and Pregnant Women
Geert Leroux-Roels1; Cathy Maes, MD1; Julie Willekens1; Fien De Boever1; Richard
De Rooij2; Leah Martell2; Lisa Bedell, MA2; Frederick Wittke2; Karen Slobod, MD2;
Peter M Dull, MD2; 1Centre for Vaccinology, Ghent, GA, Belgium; 2Novartis Vaccines
and Diagnostics, Inc., Cambridge, MA

Session: 130. Vaccines: Pregnancy
Friday, October 10, 2014: 12:30 PM

Background. Group B Streptococcus (GBS) is a primary cause of infant sepsis and
meningitis. As maternal anti-capsular (GBS) antibody is protective, maternal immu-
nization could protect newborns. Here, the safety and immunogenicity of various
doses, schedules and adjuvants of a trivalent GBS glycoconjugate vaccine (Novartis)
were evaluated in non-pregnant women (clinicaltrials.gov NCT01150123).
Methods. In a phase Ib, single-centre, randomized, observer-blind, placebo-con-

trolled study, 678 healthy 18–40 year-old non-pregnant women were enrolled in two
cohorts. Each cohort was randomized to 9 groups, to receive either placebo, or 1 or 2
doses (day 1 and 31) of one of 4 formulations of trivalent GBS vaccine: 5 or 20 µg of
each glycoconjugate for serotypes Ia, Ib and III, with or without AlOH3 (cohort I); or
with half or full doses of MF591 (cohort II). Solicited local and systemic reactions and
adverse events were assessed. Antibodies were measured by ELISA at days 1, 61 and
361.
Results. Relatively low antibody levels (all serotypes) were found at baseline, sim-

ilar in all groups, and remained unchanged throughout the study after placebo. Vac-
cination significantly increased antibody levels. In cohort I groups Geometric Mean
Ratios (Day 61:Day 1) were 19–45, 23–47 and 15–36 for serotypes Ia, Ib and III, re-
spectively; 70–93%, 50–74%, and 46–73% of groups achieving levels ≥ 1 µg/mL. There
were no clear differences between 5 and 20 µg doses (except for a trend to higher re-
sponses with 20 µg vs 5 µg in women with no detectable antibodies at baseline), 1 or 2
injections, or use of AlOH3. In cohort II, no added benefit of MF591 adjuvant was
observed. Across all subjects, antibodies waned by Day 361, but remained significantly
higher than placebo.
No vaccine-related serious adverse events were reported; adverse events were mostly

mild to moderate. Local reaction rates were higher with vaccine than placebo, and in-
creased with AlOH3 and MF591 . Systemic reaction rates were comparable across all
groups.
Conclusion. GBS vaccine was immunogenic and well-tolerated in non-pregnant

women. No clear added benefit was observed from higher dosage, two injections or
adjuvants, but a trend towards higher responses was observed with 20 µg vs 5 µg in
women with undetectable baseline antibody.
Disclosures. G. Leroux-Roels, Novartis Vaccines: Investigator, Consulting fee

C. Maes, Novartis Vaccines: Investigator, Consulting fee J. Willekens, Novartis Vac-
cines: Investigator, Consulting fee F. De Boever, Novartis Vaccines: Investigator, Con-
sulting fee R. De Rooij, Novartis Vaccines: Employee, Salary L. Martell, Novartis
Vaccines: Employee, Salary L. Bedell, Novartis Vaccines: Employee, Salary
F. Wittke, Novartis Vaccines: Employee, Salary K. Slobod, Novartis Vaccines: Em-
ployee, Salary P. M Dull, Novartis Vaccines: Employee, Salary

1111. The Evaluation of the Results of Postexposure Rabies Prophylaxis in a
Turkish State Hospital
Deniz Ozkaya1; Esma Yuksel1; Gunnur Mungan1; 1Infectious Disease and Clinical
Microbiology, Karsiyaka State Hospital, Izmir, Turkey

Session: 131. Vaccines: Rabies, CMV, Combined
Friday, October 10, 2014: 12:30 PM

Background. The aim of this study was to understand the use and distribution of
human rabies post exposure prophylaxis (PEP) vaccination in Izmir.
Methods. A retrospective analysis of the files of all patients who consulted for ra-

bies PEP at the Infectious Diseases Clinic of Karsiyaka State Hospiltal in Izmir, Turkey,
between January 2013 and June 2013 was conducted.
Results. PEP data were evaluated in 1314 patients. Males (57.2%) accounted for

significantly more PEP events than females (42.8%) (P < 0.005). The mean age of
the cases was 32.11 (0-89) years old. The number of patients with cat bites or scratch-
ing (49.6%) was similar with dog bites (47.8%) (P > 0.5). The mean admission time for
PEP was 0.70 days. Post exposure treatment was provided throughout the year with a
higher number during the spring and summer months. Fifty-five percent (n = 723) of
the patients received an incomplete course of vaccine (<5-doses of vaccine intramus-
cular). The most common injury sites were right and left hands (16% and 14%). Lower
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limb/buttock injuries were significantly higher in children than adults, but the adults
sufferred significantly more severe injury. The majority of dog bite injuries were
washed with soap and irrigated with water or saline and 92% of the cases received PEP.
The compliance with the protocol of five injections was 45%. In 40% of the patients,

PEP discontinued after the third injection. Thirteen percent of the cases abandoned
PEP after the first injection. Eighty-five percent of cats and 79% of the dogs were un-
claimed. Sixty-five of the owned cats and 42% of the owned dogs were unvaccinated.
The history of previous contact with suspected animals was reported in 9% of the cases
and 78% of them had PEP history. PEP wasn’t discontinued for adverse effect in any
cases. The most common adverse effect were pain at site of administration (5.8%),
headache (4.4%), and arthralgia (2.5%).
Conclusion. Because the frequency of stray animals in developing countries is

more, the risk of trauma due to suspected animal bites is common. Control of stray
animals and more effective PEP program are important approaches in prevention of
human rabies.
Disclosures. All authors: No reported disclosures.

1112. A Phase III Study of the Safety, Tolerability and Immunogenicity of
an Investigational Combination Vaccine against Diphtheria, Tetanus,
Pertussis (DTaP5), Polio (IPV), Haemophilus influenzae type b (Hib; PRP-
OMPC), and Hepatitis B (HepB) in US Infants
Gary S. Marshall, MD1; Gregory Adams, MD2; Michael Leonardi, MD3; Maria Petrecz,
BSBA, MLT(ASCP)4; Sheryl Flores4; Angela Ngai, BS, MT(ASCP)4; Jin Xu, PhD4;
Ginamarie Foglia, DO, MPH5; Andrew Wen-Tseng Lee, MD4; Study
Team (NCT01337167)1; 1Pediatrics, University of Louisville School of Medicine,
Louisville, KY; 2Blue Ridge Pediatric and Adolescent Medicine, Boone, NC; 3Palmetto
Pediatrics PA, Charleston, SC; 4Merck and Co., Inc., Whitehouse Station, NJ; 5Clinical
Development, Sanofi Pasteur, Swiftwater, PA

Session: 131. Vaccines: Rabies, CMV, Combined
Friday, October 10, 2014: 12:30 PM

Background. Combination vaccines simplify vaccination visits and improve cov-
erage and timeliness. DTaP5-IPV-Hib-HepB is an investigational, fully-liquid, combi-
nation vaccine designed to protect against 6 diseases.
Methods. In this multicenter, open-label, comparator-controlled, Phase III study,

healthy infants were randomized 2:1 to receive one of the following immunization
regimens:

Group
Age

2, 4 and 6 mo. 15 mo.

1 DTaP5-IPV-Hib-HepB Daptacel (DTaP5)
Prevnar 13 (PCV13) PedvaxHIB (PRP-OMPC)
RotaTeq (RV5) Prevnar 13 (PCV13)

2 Pentacel (DTaP5-IPV/Hib)
Recombivax HB (HepB)† Daptacel (DTaP5)
Prevnar 13 (PCV13) ActHIB (PRP-T)
RotaTeq (RV5) Prevnar 13 (PCV13)

†Dose not given at 4 mo.

Results. All infants received HepB in the first month of life. A total of 981 subjects
were vaccinated in Group 1 and 484 in Group 2. In a per-protocol analysis, immune
responses to all DTaP5-IPV-Hib-HepB antigens 1 month after dose 3 were non-infe-
rior in Group 1 as compared to Group 2, with the exception of anti-filamentous hem-
agglutinin (FHA, a pertussis antigen) GMTs (46.59 vs 72.28, ratio 0.64 [95% CI 0.59,
0.70]). Vaccine response rates for FHA were non-inferior to control. After the toddler
dose, Group 1 was non-inferior to Group 2 for all pertussis antigens. Group 1 response
to concomitant RV5, measured as anti-rotavirus IgA GMT 1 month after dose 3, was
also non-inferior.
Solicited adverse event rates after any dose were similar in both groups, with the ex-

ceptions of increased injection-site erythema (48.8% vs 42.2%, difference 6.5% [1.1,
11.9]), increased fever (47.4% vs 34.4%, difference 13.1% [7.7, 18.3]), and decreased
appetite (48.9% vs 43.3%, difference 5.6% [0.2, 11.0]) in Group 1. Most adverse events
were mild-to-moderate and did not lead to subject withdrawal. Fever was not associ-
ated with hospitalization or seizures.
Conclusion. The safety and immunogenicity of DTaP5-IPV-Hib-HepB is compa-

rable to the analogous licensed component vaccines. Decreased anti-FHA GMTs and
increased injection-site reactions and fever are unlikely to be clinically significant.
DTaP5-IPV-Hib-HepB provides a new hexavalent option for pediatric combination
vaccines, aligned with recommended US immunizations.
Disclosures. G. S. Marshall, Merck: Investigator, Research grant and Research

support G. Adams, Merck: Investigator, Research grant and Research support
M. Leonardi, Merck: Investigator, Research grant and Research support M. Petrecz,
Merck: Employee and Shareholder, Salary S. Flores, Merck: Employee and Sharehold-
er, Salary A. Ngai, Merck: Employee and Shareholder, Salary J. Xu, Merck: Employee
and Shareholder, Salary G. Foglia, Sanofi Pasreur: Employee, Salary A. W. T. Lee,
Merck: Employee and Shareholder, Salary

1113. Safety and Efficacy of a Cytomegalovirus Glycoprotein B (gB) Vaccine
in Adolescent Girls
David I. Bernstein, MD, MA1; S. Todd Callahan2; Flor Munoz-Rivas, MD3; Rick Rupp,
MD4; Kathryn Edwards, MD, FIDSA5; Lawrence R. Stanberry, MD, PhD6;
Sylvie Pichon7; Cyrille Amegashie8; Abbie R. Bellamy8; 1Cincinnati Children’s Hospital
Medical Center, University of Cincinnati, Cincinnati, OH; 2Division of Adolescent and
Young Adult Health, Vanderbilt, Nashville, TN; 3Baylor College of Medicine, Texas
Children’s Hospital, Houston, TX; 4UTMB, Galveston, TX; 5Division of Pediatric
Infectious Disease, Vanderbilt University Medical Center, Nashville, TN; 6Pediatrics,
Columbia University, New York, NY; 7Clinical Department, Sanofi Pasteur, Marcy-
l’Étoile, France; 8Emmes Corp, Rockville, MD

Session: 131. Vaccines: Rabies, CMV, Combined
Friday, October 10, 2014: 12:30 PM

Background. Cytomegalovirus (CMV) is a leading cause of congenital infection
and an important target for vaccine development.
Methods. This randomized double blind trial (NCT00133497) was conducted in 5

USA sites. CMV seronegative girls between 12 and 17 years of age received 20 µg of
CMV glycoprotein B with MF59 or saline by the IM route at 0, 1 and 6 months. Sub-
jects were followed for 24 months after the last vaccination for safety, immunogenicity
and efficacy. Blood and urine were obtained prior-to and one month following each
vaccination then every 3 months for evidence of CMV infection based on PCR and
/ or seroconversion to non-vaccine CMV antigens measured by ELISA. Vaccine effi-
cacy was estimated using Cox Proportional Hazards model with p-values calculated
using a 2-sided log-rank test.
Results. 402 CMV seronegative subjects were enrolled and vaccinated (195 vac-

cine, 207 placebo) based on an assumption of a 20% attack rate in the placebo
group and 8% in the vaccine group. The vaccine was generally well tolerated although
local and systemic adverse events were significantly more common in the vaccine
group. The vaccine was immunogenic inducing gB antibody (measured by ELISA)
in all vaccine recipients and a gB geometric mean titer of 13,400 (95% CI: (11,436 –

15,700) after 3 doses of vaccine. Overall, 48 CMV infections were detected (21 in vac-
cine, 27 placebo). In the per protocol population (124 vaccine, 125 placebo) vaccine
reduced the incidence of CMV infections after 3 vaccinations from 14 in the placebo
group to 8 in the vaccine group (efficacy 43%; 95% CI: -36; 76, P =0.20). Using the
modified intent to treat population (3 doses, regardless of timing of vaccinations;
164 vaccine, 170 placebo) the vaccine reduced the number of CMV infections from
18 in the placebo to 11: (efficacy 38%; 95% CI: -31; 72, P = 0.20). The most significant
difference was after 2 doses, administered as per protocol; vaccine: 13/164, placebo: 24/
172 (efficacy 45%, 95% CI: -9; 72, P = 0.08). The failure to show a significant reduction
may have been influenced by the lower than anticipated attack rate.
Funding: NIH/DMID
Conclusion. The vaccine was safe and immunogenic. Although the decrease in

CMV infection in the vaccine group did not reach significance the results are consis-
tent with a previous study (Pass et al NEJM 360:1191, 2009) using the same
formulation.
Disclosures. K. Edwards, Novartis: Grant Investigator and Scientific Advisor, Re-

search grant S. Pichon, Sanofi Pasteur: Employee, Salary

1114. Variability in Pediatric Rotavirus Disease in the Post-Vaccine Era
Bethany Sederdahl, BA1; Jumi Yi, MD2; Robert Jerris, PhD3; Andi L. Shane, MD, MPH,
MSc4; Colleen Kraft, MD5; Evan J. Anderson, MD6; 1Pediatrics, Emory University
School of Medicine, Atlanta, GA; 2Emory University, Atlanta, GA; 3Emory University
School of Medicine, Atlanta, GA; 4Division of Pediatric Infectious Diseases and Hubert
Department of Global Health, Emory University School of Medicine, Atlanta, GA;
5Pathology and Medicine, Emory University School of Medicine, Atlanta, GA;
6Pediatrics and Medicine, Emory University School of Medicine, Atlanta, GA

Session: 132. Vaccines: Rotavirus
Friday, October 10, 2014: 12:30 PM

Background. Marked declines in pediatric rotavirus (RV) disease have been ob-
served beginning in 2008 after implementation of RV vaccination. Biennial variations
in RV have been observed but are not understood. We reviewed our pre- and post-vac-
cine era data to better understand these differences.
Methods. Stool samples submitted for RV testing to the Children’s Healthcare of

Atlanta microbiology laboratory were tested by SA Scientific Rota Test from July 2000
– June 2006 and Remel RV Xpect rapid antigen from July 2007 – June 2013. Each RV
season was defined as MMWRweek 27 of the previous calendar year through week 26 of
the selected year. The 2007 season (July 2006 – June 2007) was excluded as a transitional
year. The pre-vaccine seasons included 2001-2006, the post-vaccine seasons included
2008-2013. Given biennial variation, we divided seasons into even (2008, 2010, 2012)
and odd (2009, 2011, 2013). Samples from subjects≥ 18 years and duplicates were ex-
cluded. Vaccination history was collected from the Georgia Registry of Immunization
Transactions and Services for subjects ≥8 months and born after January 1, 2006.
Results. A total of 20,013 tests were performed, of which 3,423 (17%) were not

eligible. RV was identified in 3,456 of 11,430 (30%) tests pre-vaccine and in 690 of
5,160 (13%, p <0.0001) tests post-vaccine. The prevalence and seasonality of RV is
demonstrated in the Figure. RV was detected about 4 weeks later post-vaccine
(MMWR week 15.2 vs 10.8, p < 0.0001). The delay in even seasons was more pro-
nounced than that of the odd seasons (MMWR week 19.5 vs 14.2, p <0.0001). Chil-
dren with RV were older in the post- than the pre-vaccine seasons (3.1 vs 1.6 years,

S330 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



p < 0.0001). Those with RV were older in the even than the odd seasons (3.2 vs 2.6
years, p = 0.01). Overall, 14% of RV positive subjects ≥8 months of age were fully
vaccinated for RV with no difference between even and odd seasons (11% vs 16%,
p = 0.2).

Conclusion. The marked decline in RV disease continued during the post-vaccine
era with significant differences in the biennial burden and seasonality. The biennial
increases in RV occurred among older children that were not fully vaccinated. Improv-
ing infant RV vaccination rates could impact the biennial seasonality of RV in the post-
vaccine era.
Disclosures. All authors: No reported disclosures.

1115. Impact of a Publicly Funded Rotavirus Vaccine in Quebec, Canada
Jeannette Comeau, MD, MSc1; Arnaud Gagneur, MD, PhD2; Estelle Chetrit, MD,
MBA3; Thomas Lemaitre, MSc2; Milagros Gonzales, MSc1; Caroline Quach, MD, MSc1;
1Division of Infectious Diseases; Department of Pediatrics, The Montreal Children’s
Hospital, Montreal, QC, Canada; 2Pediatrics, University of Sherbrooke, Sherbrooke,
QC, Canada; 3Pediatrics, McGill University, Montreal, QC, Canada

Session: 132. Vaccines: Rotavirus
Friday, October 10, 2014: 12:30 PM

Background. Rotavirus (RV) is the leading cause of severe gastroenteritis (GE) in
young children. In November 2011, the province of Quebec, Canada implemented a
publicly funded RV vaccination program. To assess its impact, trends in passive RV
laboratory detection from 2006-2013 and Emergency Department (ED) visits for
GE at two pediatric centres were evaluated.
Methods. We used the virology laboratory databases from Montreal Children’s

Hospital (MCH) and Centre hospitalier universitaire de Sherbrooke (CHUS) for RV
ELISAs and ED data of GE visits between July 2006 and June 2013. For virology lab-
oratory data from July 2012 to June 2013 only MCH data were evaluated because of
changes in diagnostic algorithm at CHUS. The % positive RV ELISAs over time and
season duration was assessed using a 5-week moving average. We defined season start
and end as the first 2 and the last 2 consecutive weeks where the % positive RV tests
were≥ 10%, respectively. GE burden was determined by review of ED visits for GE
from July 2006 – June 2013. A year was defined from July – June. We stratified the
% of ED visits for GE per total ED visits by age.
Results. MCH and CHUS combined have >90,000 annual ED visits; >3,000 of

which are for GE. From July 2006 to June 2012, 784 of 6140 non-duplicate RV ELISAs
were positive: post-vaccination program, 5.1% were positive (2011-12), compared to
15.9% (2006-09) (p < 0.001). At MCH, 3.05% were positive in 2012-13. Compared
to 2006-09, 2012-13 saw a greater decrease in the proportion of positive tests
(80.1%) compared to the decrease in number of tests ordered (43.6%) (p < 0.001) at
MCH. Prior to the vaccine program, RV seasons started between December and Feb-
ruary, peaked in March or April and ended in May. In 2011-12, the season started in
March, peaked in April, and ended in May. At MCH in 2012-13, the season lasted 3
weeks in May. In children <5 years old, ED GE visits decreased from 6.2% in 2006-09
to 5.3% in 2012-13 (p < 0.001).
Conclusion. Implementation of a publicly funded RV vaccination program had a

major impact on the epidemiology of RV infections in Quebec. The RV season started
later and was shorter than usual, peak positives were fewer, and ED visits for GE decreased.
Disclosures. C. Quach, GlaxoSmithKline: Grant Investigator, Research grant

1116. Rotavirus in Adults in the Post-Rotavirus Vaccine Era
Bethany Sederdahl, BA1; Jumi Yi, MD1; Colleen Kraft, MD2; Andi L. Shane, MD, MPH,
MSc3,4; Robert Jerris, PhD4,5; Evan J. Anderson, MD6; 1Pediatrics, Emory University
School of Medicine, Atlanta, GA; 2Pathology and Medicine, Emory University School
of Medicine, Atlanta, GA; 3Division of Pediatric Infectious Diseases and Hubert
Department of Global Health, Emory University School of Medicine, Atlanta, GA;
4Children’s Healthcare of Atlanta, Atlanta, GA; 5Emory University School of
Medicine, Atlanta, GA; 6Pediatrics and Medicine, Emory University School of
Medicine, Atlanta, GA

Session: 132. Vaccines: Rotavirus
Friday, October 10, 2014: 12:30 PM

Background. Rotavirus (RV) has been increasingly recognized as a pathogen of
adults. Data from the pre-vaccine era suggested that the seasonality of RV mirrored
that of children with most cases occurring in the winter and spring. Implementation
of pediatric RV vaccination has resulted in declines in the prevalence of RV in both
children and adults but with marked biennial variability. The seasonality, prevalence,
and clinical characteristics of adult rotavirus disease in the post-vaccine era are poorly
understood.
Methods. Residual stools were collected January 1, 2013 – Febuary 28, 2014 from

specimens submitted for bacterial stool culture (BSC) to Emory Healthcare Microbi-
ology Laboratory in Atlanta, GA. Duplicate specimens, those from subjects <18 years
or hospitalized for ≥72 hours were excluded. BSCs were tested retrospectively for RV
by Rotaclone1 EIA to determine the prevalence of RV. The prevalence, seasonality,
and clinical characteristics of those with RV were compared to those with routinely
cultured bacterial pathogens (e.g., Salmonella, Shigella, Campylobacter, Aeromonas).
Shiga toxin testing results were excluded since these were not routinely performed
until July 2013.
Results. A total of 3,080 BSCs were sent of which 386 (13%) did not meet eligi-

bility criteria. Of the 2694 eligible BSCs, 2062 (77%) were saved and available for RV
testing, and 82 (4.0%) of these had RV detected. In contrast, routinely cultured bac-
terial pathogens were identified in 61 eligible and saved specimens (3.0%). The prev-
alence and seasonality of RV and these bacterial pathogens combined is
demonstrated in the figure. Compared to those with bacterial pathogens identified,
those with RV were older (mean of 52 vs 43 years, P < 0.003), more frequently admit-
ted (56% vs 31%, p < 0.004), but less likely to have traveled internationally (5% vs
16%, p < 0.05).

Conclusion. In this convenience sample of BSC samples from adults that was col-
lected primarily during a peak pediatric rotavirus year (2013), winter-spring season-
ality was observed. The prevalence of RV in adults was similar to the combined
prevalence of all other routinely cultured bacterial pathogens. Those with RV were
older, more frequently admitted, but had less international travel.
Disclosures. All authors: No reported disclosures.

1117. The Acute Febrile Illness Surveillance Study in Puerto Rico: Findings
from the First Two Years
Kay M. Tomashek1; Aidsa Rivera1; Olga D. Lorenzi1; Gladys González1; Janice Pérez-
Padilla1; Doris Andújar2; Jorge L. Munoz-Jordan1; Elizabeth Hunsperger1;
Steve Oberste3; William A. Nix3; Elizabeth Henderson3; Renee Galloway4; Mindy
Glass Elrod4; Demetrius Mathis4; Carlos García-Gubern5; William Santiago5; Juan
D. Ortiz6; Gerson Jiménez6; José V. Rivera6; Harold Margolis1; Luisa I. Alvarado5;
1Dengue Branch, Division of Vector-Borne Diseases, Centers for Disease Control and
Prevention, San Juan, Puerto Rico; 2Ponce School of Medicine and Health Sciences/
Saint Luke’s Episcopal Hospital, Ponce, Puerto Rico; 3Polio and Picornavirus
Laboratory Branch, Division of Viral Diseases, Centers for Disease Control and
Prevention, Atlanta, GA; 4Zoonoses and Select Agent Laboratory, Centers for Disease
Control and Prevention, Atlanta, GA; 5Ponce School of Medicine and Health Sciences/
Saint Luke’s Episcopal Hospital, Ponce, Puerto Rico; 6Saint Luke’s Episcopal Hospital,
Guayama, Puerto Rico

Session: 133. Viral Infections: Epidemiology
Friday, October 10, 2014: 12:30 PM

Background. Dengue has been endemic in Puerto Rico for four decades, but little
is known about other acute febrile illnesses (AFI) on the differential diagnosis of
dengue. To study this, an AFI surveillance study was implemented at a Sentinel En-
hanced Dengue Surveillance Site consisting of a teaching hospital and a small rural
hospital in Puerto Rico.
Methods. Outpatients with fever or history of fever for <7 days were enrolled with

informed consent and followed through their illness. Serum and nasopharyngeal swabs
were collected and tested by PCR and immunodiagnostic methods as appropriate for
the four dengue viruses (DENV-1-4), influenza virus A (Flu A), influenza virus B (Flu
B), five other respiratory viruses (ORV) including adenovirus, respiratory syncytial
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virus, metapneumovirus, and parainfluenza viruses 1 and 3, 122 enteroviruses (En-
tero), Leptospira spp. (Lepto), and Burkholderia pseudomallei (Burk).
Results. From May 7, 2012 through May 6, 2014, 5,207 of 23,627 AFI patients

seeking care were enrolled; 31.3% were hospitalized, 50.2% were female, and the me-
dian age was 12.0 years (range: 0-103 years). Half (49.3%, 2,567) of all enrolled patients
had a pathogen detected; 963 (37.5%) were DENV, 794 (30.9%) Flu A and B, 675
(26.3%) ORV, 48 (1.9%) Entero, 8 (0.3%) Lepto, and 2 (0.1%) Burk. In addition, 77
(3.0%) co-infections were confirmed by PCR; nearly half (34, 44.2%) were DENV
co-infections and most (31, 91.2%) were PCR positive for DENV and a respiratory
virus. Almost all (95.1%) of the 719 DENV PCR positive cases were DENV-1; 33
DENV-4 and two DENV-2 cases were detected. Dengue patients were slightly older
than other enrolled patients (median age 15.0 vs 10.0 years) but similar in age to in-
fluenza patients (median age 15.0 vs 17.0 years). Dengue patients were more likely to
be admitted than other enrolled patients (OR 2.33, 95%CI 2.02-2.70) and influenza
patients (OR 3.26, 95%CI 2.62-4.06).
Conclusion. Most AFIs were caused by either a DENV, a viral respiratory patho-

gen (Flu A, Flu B or ORV), or an enterovirus. Leptospirosis and melioidosis cases were
sporadic and focal; study of these diseases may require additional study sites in high
risk areas of the island. Reasons for why dengue cases were more likely to be hospital-
ized will be studied further and data for the first two years will be presented.
Disclosures. All authors: No reported disclosures.

1118. Respiratory syncytial virus among children under age 5 years with
viral acute lower respiratory infections in Guatemala
Maria Andrea Gatica, MD; Pediatric Infecious Diseases, Hospital Roosevelt,
Guatemala

Session: 133. Viral Infections: Epidemiology
Friday, October 10, 2014: 12:30 PM

Background. Hospital-based estimates of respiratory syncytial virus (RSV) fre-
quency have ranged between 60% and 96% among children aged <5 years with viral
acute lower respiratory infections (ALRIs) in South American countries, but limited
information is available about the frequency of RSV among children with viral
ALRIs in Central America. We thus aimed to estimate the frequency of RSV among
children aged <5 years with viral ALRIs in Guatemala.
Methods. We collected nasopharyngeal swabs for immunofluorescence viral

testing of all children aged <5 years admitted to the Pediatric Emergency Depart-
ment of Roosevelt Hospital (Guatemala City, Guatemala) with standard clinical
symptoms of ALRI (e.g., cough, tachypnea, and wheezing) between January 2013
and September 2013. The results of nasopharyngeal swabs were supplemented
with demographic and clinical data abstracted from medical records. We estimated
the overall and subgroup-specific (age [<6 months, ≥6 months] sex, and season
[wet season since May to October, dry season since November to April]) frequency
and corresponding 95% confidence limits (CL) of RSV among children with viral
ALRIs
Results. Our study population comprised 157 children with ALRIs, 87 children

where positive for virus. The median age at admission was 5 months (interquartile
range = 2 – 12 months) and 68% were male. RSV was detected in (74) 85% of children
with viral ALRIs (95% CL: 77%, 93%). This frequency varied little by age (<6
months = 87%, 95% CL: 76%, 97%; ≥6 months = 83%, 95% CL: 72%, 95%), sex
(male = 83%, 95% CL: 73%, 93%; female= 89%, 95% CL: 77%, 100%), or season
(wet season: 88%, 95% CL: 76%, 99%; dry season = 84%, 95% CL: 74%, 94%). 97%
of the Children with RSV requiered hospitalization, 69% required oxygen supplemen-
tation (SatO2 <92%), and 11% mechanical ventilation support. The clinical presenta-
tion of the patients was classified as Severe ALRIs: tachypnea, costal retraccions, nasal
flaring eg. in the 58% of all cases.
Conclusion. The estimates from our hospital-based study in Guatemala suggest a high

frequency of RSV among children aged <5 years with viral ALRIs. Our findings may be
useful for raising awareness about the burden of RSV in Central America, but future studies
in other Central American countries are necessary to provide context for our findings.
Disclosures. All authors: No reported disclosures.

1119. Respiratory Viral Infections in a Cohort of Patients with
Hematological Malignancies
Diana Vilar-Compte, MD, MSc1; Alejandro Garcia-Horton, MD1; Alejandra
Pamela Gonzalez-Rodriguez, BSc2; Alejandra Solis-Flores, MD1; Miguel Garcia-Leon,
MSc3; Patricia Cornejo-Juarez, MD, MSc1; Patricia Volkow, MD4; Jose
Ignacio Santos-Preciado, MD5; Rosa Maria Wong Chew, MD DSc6; 1Infectious
Diseases, Instituto Nacional de Cancerología, Mexico City, Mexico; 2Experimental
Medicine, Universidad Nacional Autonoma de México, Mexico City, Mexico;
3Experimental Medicine Department, Universidad Nacional, Mexico City, Mexico;
4Infectious Diseases Department, Instituto Nacional de Cancerologia, Mexico City,
Mexico; 5Clinica Para Niños Con VIH/SIDA, Facultad de Medicina, Depto. de
Medicina Experimental, Universidad Nacional Autonoma de Mexico, Mexico DF,
Mexico; 6Experimental Medicine Department, Universidad Nacional Autonoma
De Mexico, DF, Mexico
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Background. Assess the prevalence of respiratory viruses, clinical course and out-
comes of patients with hematological malignancies (HM) and acute onset of respira-
tory tract infection (RTI).

Methods. Patients with HM and acute onset of RTI from Instituto Nacional de
Cancerologia in Mexico City were assessed. RTI symptoms, neoplasia and its treat-
ment, comorbidities, lymphopenia, neutropenia, respiratory support, intensive care
and outcomes were evaluated. Nasopharyngeal specimens were collected and tested
by Multiplex RT-PCR (Anyplex TMRV16, Seegene) for RSV A & B, INFA & B, PIV
1,23 & 4, AdV, MpV, CoVOC43, 229E & NL63, RV A/B/C, EV and HboV 1/2/3/4.
A descriptive analysis was conducted.
Results. 95 patients were included from February 2013 to February 2014, 58

(61.1%) male, mean age 39 ± 16.3 years. Forty-five (47.3%) had leukemia, 29
(30.5%) lymphoma, 14 (14.7%) multiple myeloma, and 7 (7.4%) other malignancies.
Four (4.2%) were recipients of stem cell transplant; 20 (21.1%) were obese. Twenty-
three (24.2%) had < 500 neutrophils, and 12 (12.6%) were on severe lymphopenia.
Thirty three (34.7%) were positive for one virus; 36 (37.9%) had viral co-infection,
26 (27.3%) were negative. The most frequently identified viruses were: rhinovirus
(36%), RSV (19%), influenza AH1N1 (18%) and influenza A (16%). In spring and
early summer, the viral activity was very low. During the rainy season, an increase
on activity was observed, being MpV and rhinovirus the predominant viruses. At
the beginning of the autumn, the number of RTIs increased, with a predominance
of RSV (n = 6). Between December and February, the number of RTIs increased by
3 times, being influenza the most common virus; AH1N1 (n= 17), was the predomi-
nant serotype. Forty-five (47.4%) patients developed pneumonia, 12 (26.6%) required
respiratory support. Seventeen patients (17.9%) died, 7 (41.2%) related to RTI, 3 with
influenza and 3 with RSV.
Conclusion. RTIs in patients with hematological malignancies were frequent,

47.4% developed pneumonia. Viral co-infection was common (37.9%). Attributable
mortality to pneumonia was more frequent in patients with influenza or RSV. Season-
ality was similar to other reports from the Northern Hemisphere.
Disclosures. All authors: No reported disclosures.

1120. The Impact of Influenza Vaccination in Patients with Cancer on
Subsequent Disease during the 2013-2014 Influenza Season
Jacques Azzi, MD; Ella Ariza-Heredia, MD; Dimpy P. Shah, MD, MSPH, PhD;
Lior Nesher, MD; Shashank S. Ghantoji, MD, MPH; Lamprinos Michailidis, MD;
Lisa Marsh, MA, RN; Roy F. Chemaly, MD, MPH, FIDSA, FACP; Infectious Diseases,
Infection Control and Employee Health, University of Texas MD Anderson Cancer
Center, Houston, TX
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Background. Patients with cancer may experience higher morbidity and mortality
from influenza infection. Influenza vaccination is universally used for prevention; how-
ever, effectiveness in patients with cancer may be suboptimal but its impact on severity
of illness is yet to be determined.
Methods. A phone survey for cancer patients with laboratory confirmed influenza

(LCI) was carried out during the influenza season 2013-2014 to determine impact on
clinical outcomes including hospitalization, intensive care unit stay and death.
Results. A total of 105 out 139 adults with LCI participated in the phone survey at

a rate of 77%. A total of 47 (45%) were vaccinated and 58 (55%) were not and their
baseline characteristics were similar. Median age was 57 years old (21 - 88) while 61%
were male and 59% were Caucasians. Most common underlying conditions were he-
matopoietic cell transplant (51%), solid tumors (19%) and leukemia (14%). On mul-
tivariable analysis, patients who progressed to pneumonia were more likely to be
neutropenic, were older, had delay in diagnosis from symptoms onset, and did not re-
ceive oseltamivir at upper respiratory tract infection stage (all p < 0.05). Vaccination
status had no significant impact on progression to pneumonia or mortality.
Conclusion. In our cohort, almost half of the patients who had influenza were vac-

cinated. Interestingly, influenza vaccination during the current season did not have an
impact on the severity of illness including incidence of pneumonia, hospitalization or
mortality rates in our cancer patients. Although not determined in this study, vaccina-
tion may have protected our cancer patients from acquiring influenza.
Disclosures. All authors: No reported disclosures.

1121. Do Viral Diagnoses in Primary Care Precede and Predict Those
Obtained in Secondary Care: A Temporal Trend Comparison Study
Michelle S. Toleman1; Peter Muir2; Peter S. Blair1; Hannah V. Thornton1;
Sophie Turnball1; Niamh M. Redmond1; John P. Leeming3; Barry Vipond2; Andrew
M. Lovering3; Alastair D. Hay1; TARGET study team1; 1University of Bristol, School of
Social and Community Medicine, Bristol, United Kingdom; 2Specialist Virology
Centre, Public Health England, Bristol, United Kingdom; 3Bristol Centre for
Antimicrobial Research and Evaluation, Bristol, United Kingdom
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Background. Children with respiratory tract infections (RTIs) form a large pro-
portion of primary care (PC) consultations. In secondary care (SC), high levels of
viral activity can lead to increased pressure on already limited resources. Current na-
tional RTI surveillance systems are not at present used to provide local ‘early-warning’
systems to provide real-time indicators to predict when SC may experience increased
pressure. This study investigates if viruses isolated from children presenting to Bristol
PC with RTI precede and predict the same viruses isolated from children in local SC.
Methods. The PC dataset was sourced from the NIHR funded ‘TARGET’ study,

including throat swabs from Bristol children presenting to PC with acute RTI during
August 2011-May 2013. Viral detection results from SC respiratory samples from the
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same age group were retrospectively sourced for children with a Bristol postcode, pre-
senting simultaneously to a local hospital. Influenza A&B, respiratory syncytial virus
(RSV), human metapneumovirus, parainfluenzaviruses, adenovirus, rhinovirus and
enterovirus were studied. Time series graphs were generated using weekly numbers
of positive samples and proportion of respiratory samples positive.
Results. 596 and 949 samples were analysed in PC and SC respectively. ‘Flu A:

(PC n = 26 (4.3%), SC n = 23 (2.4%)) demonstrated a seasonal pattern, with two pe-
riods of increased activity simultaneously observed in December 2011-April 2012,
and January 2013-May 2013. ‘Flu B: (PC n = 30(5.0%), SC n = 9(1.0%)) demonstrat-
ed one peak of increased activity, again simultaneously, from December 2012. RSV:
(PC n = 58 (9.7%), SC n = 216 (23.0%)) demonstrated two peaks in PC and SC
around December in both 2012 and 2013. Graphical analysis of further viruses
will be presented.
Conclusion. To our knowledge this is the first study to investigate if there is po-

tential for PC virus surveillance as an ‘early-warning’ utility for a city. Preliminary
analyses suggest that PC is unlikely to offer a predefined indicator to local SC services.
Although this study was limited by small numbers of positive samples, some viruses
isolated in Bristol PC follow the same temporal patterns as those in SC, suggesting that
either PC or SC data could be used for real-time surveillance of circulating viruses
causing children to require PC and SC.
Disclosures. All authors: No reported disclosures.

1122. Increase in Influenza-Like Illness in the Spring of 2014 Associated
with Human Metapneumovirus
Gordon Trenholme, MD; Infectious Disease, Rush University Medical Center,
Chicago, IL
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Background. Beginning in March 2014, our emergency department (ED) surveil-
lance system detected a significant increase in the number of patient visits with influ-
enza-like illness (ILI). The percentage of ED patients with ILI crossed the imminent
(10%, +2 standard deviations (SD) above the baseline 5%) and widespread (12.5%,
+3 SD) thresholds during March and April of 2014, respectively. This was assumed
to be related to the spring appearance of influenza B.
Methods. ILI surveillance in the ED was conducted by a unique electronic surveil-

lance system, GUARDIAN, which utilizes natural language processing of the patient’s
entire ED record. This markedly increases the sensitivity of detecting symptoms of ILI.
Respiratory specimens from patients in the ED were obtained at the discretion of the
ED provider. Respiratory viruses in the specimens were identified by a qualitative nu-
cleic acid multiplex test (RVP FAST) Luminex Corporation. Descriptive and bivariate
analyses were conducted to describe the identified increases in ED ILI rates during
March and April 2014.
Results. The review of the results of respiratory specimens sent from patients

in March and April 2014 revealed a significant increase in specimens with human
metapneumovirus(HMPV) when compared to the prior two months (10.2% vs 3.4%
p< .001).

Of the specimens submitted during March and April, 4.7% were positive for influenza B and
10.2% were positive for HMPV (p< .001). Forty-six distinct patient specimens were positive
for HMPV. Five were outpatients and not admitted. Two patients also had coronavirus and
one had rhinovirus. Seventeen of the 41 were admitted to pediatrics. Thirty-four of the patients
admitted were seen in the ED, 13 of which were pediatric patients. Twenty-six of the 34 (74.3%)
patients had ILI, 12 were children and 14 were adults.

Conclusion. A sensitive electronic ILI surveillance system and the use of a quali-
tative nucleic acid multiplex test for respiratory viruses allowed us to quickly recognize
an increase in ILI related to serious respiratory infections due to HMPV.
Disclosures. All authors: No reported disclosures.

1123. Clinical manifestations and complications of hospitalized patients
with severe H1N1 influenza infection during the winter of 2013 -2014
Sara Ocheltree1; Ali Hassoun,, MD, FACP2; 1Internal Medicine, University of
Alabama, Huntsville Regional Medical Campus, Huntsville, AL, Huntsville, AL;
2University of Alabama School of Medicine - Huntsville Campus, Huntsville, AL

Session: 133. Viral Infections: Epidemiology
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Background. The 2013 - 2014 influenza season showed widespread influenza like
activity associated with significant morbidity and mortality. 2009 pH1N1 predominat-
ed and accounted for 96% of reported influenza A viruses.
Methods. Demographic, clinical, laboratory and outcome data from all adult patients

admitted with severe H1N1 influenza were collected during 2013-14 influenza season.
Results. We identified 64 adult patients (44% male). Median age was 55.5 years

(70% white). Common comorbidities included COPD (27%), CAD (25%), Obesity
(50%) and smoking history (43%) (Figure 1). Median time from symptom onset to
hospitalization was 5 days. Most common presentation was cough (75%), fever
(73%), shortness of breath (72%) and myalgia (70%). In the emergency room, 58%
had tachycardia, 16% were hypotensive and 33% had oxygen saturation less than
90% on room air. Among 60 patients that had a positive H1N1 PCR, 54 has a concom-
itant rapid flu test within 24 hours; only 8 was positive with Sensitivity of 17%. Path-
ogens commonly co-detected by PCR were:MRSA (17%), Pneumococcus, Hemophilus
Influenza and pseudomonas (5%) and RSV in 3%. Chest radiographs were negative in
34% and showed pneumonia in 66%. CT chest was done in 24 patients showing multi-
lobar involvement with 33% had Extensive Bilateral Infiltrates. Steroids given in 57%
and did not affect outcome. 42 patients admitted to the ICU. 42% needed Mechanical
ventilation. Median duration of ICU stay and ventilation was 8 and 6 days respectively.
Fatality rate was 23%; 27% had no risk factors for severe influenza infection. Most com-
mon complications were adult respiratory distress syndrome (34%) and acute renal
failure (34%) (figure 2). Hemodialysis used in 6% of those who developed renal failure.
Of 26 patients with known vaccination status, only 5 were vaccinated.

Conclusion. Patients with severe pH1N1 infection were most likely middle age, obese
with history of smoking. They presented late in the disease most commonly with respira-
tory distress. Significant number needed ICU admission, mechanical ventilation and press-
ers. It was associated with significant complications and high fatality rate. In addition, rapid
influenza testing had very low sensitivity, which calls for PCR testing in all hospitalized pa
Disclosures. All authors: No reported disclosures.

1124. Clinical characteristics of adult patients with influenza B and A
infections during 2013/2014 flu season
Mi Young Ahn; Seong-Ho Choi, MD; Jin-Won Chung; Division of Infectious Diseases,
Department of Internal Medicine, Chung-Ang University Hospital, Seoul, South
Korea
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Background. Human infection caused by influenza B virus (IFV-B) has been
known to be less severe than that caused by influenza A virus (IFV-A). Although
more recent studies did not find any significant differences between the clinical fea-
tures of patients with IFV-B and those with IFV-A, clinical data are still lacking on
this subject, especially in adult patients.
Methods. This study was performed in Chung-Ang University Hospital, Seoul,

South Korea. An adult (>15 years of age) patient, who received a rapid influenza an-
tigen detection test or a respiratory virus multiplex reverse transcriptase PCR test be-
tween January and March 2014 and was influenza-positive, was included in this study.
Results. In comparisons for 137 admitted patients (A in 90 and B in 37), baseline

characteristics of the IFV-B group did not differ from those of the IFV-A group. Initial
clinical symptoms were similar between the two groups, except more frequent sputum
production in the IFV-B group (82.6% vs 61.1%, P = 0.01). Development of pneumo-
nia was not different between the two groups (15.6% in IFV-A vs 21.3% in IFV-B,
P = 0.40). Oxygen therapy, antiviral therapy, and mechanical ventilation was similarly
performed between the two groups, whereas vasoconstrictors were more commonly
used in the IFV-B group (6.4% vs none, P = 0.04). Intensive care unit admission was
more common in the IFV-B group (10.6% vs 2.2%, P = 0.047), whereas in-hospital
mortality (none in IFV-A vs 2.3% in IFV-B, P = 0.34) and the mean days of hospital
admission (11.3 days vs 9.7 days, P = 0.56) were not different between the two groups.
In comparisons for patients of outpatient deparment (OPD) (A in 121 and B in 105),
mean age was higher (41.6 years vs 35.3 years, P = 0.001), and sputum production
(72.4% vs 41.3%, P <0.001) and sore throat (82.9% vs 70.2%, P = 0.03) were more com-
mon in the IFV-B group, whereas the median number of hospital visit were not dif-
ferent between the two groups (1 vs 1, P= 0.44).
Conclusion: In adult patients with influenza infection, a few clinical features were

more prominent in IFV-B than IFV-A both for admitted and OPD patients, whereas
clinical outcomes were not different. IFV-B infection was not milder than IFV-A.
Disclosures. All authors: No reported disclosures.

1125. Viral Infections In Outpatients With Medically Attended Acute
Respiratory Illness During the 2012-13 Influenza Season
Richard K. Zimmerman, MD, MPH1; Charles R. Rinaldo, PhD2; Mary Patricia Nowalk,
PhD1; Balasubramani Goundappa K, PhD2; Krissy Moehling, MPH1; Arlene Bullotta2;
Stephen Wisniewski, PhD2; 1Family Medicine, University of Pittsburgh, Pittsburgh,
PA; 2University of Pittsburgh, Pittsburgh, PA
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Background. Respiratory tract infections are a major cause of primary care visits,
yet only a portion is tested to determine the causative organism. This study examined
the distribution and characteristics of viruses responsible for outpatient visits during
the 2012-2013 influenza season.
Methods. Individuals presenting for outpatient visits with acute (<7 days) respira-

tory illness were swabbed and assayed for presence 18 viruses using a multiplex reverse
transcriptase polymerase chain reaction method. Surveys provided clinical and demo-
graphic characteristics.
Results. Among 935 patients, 563 (60.2%) tested positive for single virus infec-

tions, 85 (9.1%) tested positive for ≥1 virus and 287 (30.7%) were negative for all
tested viruses. Fever and fatigue were significantly more frequently associated with
solo influenza detection while wheezing was significantly less frequently reported
among those with only CoV (P = 0.01). Most frequently co-detected viruses were in-
fluenza A (38 times), respiratory syncytial virus (25 times), influenza B (9 times); co-
rona virus, human rhinovirus, adenovirus, human metapneumovirus, and
parainfluenza virus also co-occurred. The percentages of single, multiple and no vi-
ruses detected varied by age. For children <18 years, the percentages of single virus,
multiple viruses, and no virus detected were 63%, 14%, and 23%, respectively; where-
as for younger adults 18-49 years, the percentages were 58%, 8%, and 34% and for
older adults the percentages were 61%, 5%, and 32%, respectively (P <0.001). Co-de-
tections were more common than single infections in children than older adults (
≥65 years; P = 0.01) and less frequent in households without children than in house-
holds with children (P = 0.003). Co-detections were less common if sore throat was
present (P = 0.01) but did not vary by other symptoms. Compared with individuals
with single viral infections, those with co-detections missed fewer days of school (1.1
vs 2 days; P = 0.04) or work (2 vs 3 days; P = 0.03). These groups did not vary on
other measures of illness severity.
Conclusion. In this study of outpatient medically attended acute respiratory ill-

nesses, co-infections were infrequent but varied by demographic and household
characteristics.
Disclosures. R. K. Zimmerman, Sanofi: Grant Investigator, Research grant; Pfizer:

Grant Investigator, Research grant M. P. Nowalk, Sanofi: Grant Investigator, Research
support; Pfizer: Grant Investigator, Research support; Merck: Grant Investigator, Re-
search support; MedImmune: Consultant, Consulting fee

1126. Comparison of influenza Activity Determined through Community-
vs Hospital Laboratory-based Surveillance
Philip Zachariah, MD1; Lisa Saiman, MD, MPH1,2; Susan Whittier, PhD3; Carrie Reed,
DSc, MPH4; Phillip Larussa, MD1; Elaine Larson, RN, PhD, FAAN, CIC5;
Celibell Vargas, MD1; Lyn Finelli, DrPH, MS4; Melissa Stockwell, MD, MPH1;
1Department of Pediatrics, Columbia University Medical Center, New York, NY;
2Infection Prevention and Control, New York-Presbyterian Hospital, New York, NY;

3Pathology and Cell Biology, Columbia University Medical Center, New York, NY;
4Influenza Division, Centers for Disease Control and Prevention, Atlanta, GA;
5Columbia University School of Nursing, New York, NY

Session: 133. Viral Infections: Epidemiology
Friday, October 10, 2014: 12:30 PM

Background. Current surveillance for influenza focuses on laboratory testing,
medically attended visits for influenza-like illness (ILI)/acute respiratory illness
(ARI) and hospitalizations. In this study, we compare influenza activity detected
through community-based surveillance using mobile text message responses and
specimen acquisition to hospital-based laboratory data.
Methods. Community-based surveillance for respiratory viruses including influ-

enza was conducted from January 2013 to March 2014 in the Washington Heights
neighborhood served by Columbia University Medical Center (CUMC) in
New York City. A random sample within an existing cohort of households was enrolled
to receive text messages twice weekly to identify members with symptoms of ILI/ARI.
Nasal swabs were obtained from individuals with ILI/ARI and tested by multiplex RT-
PCR (FilmArray Panel). Hospital laboratory results (inpatients, emergency depart-
ment and other) obtained at CUMC and analyzed using the same RT-PCR panel
over the same period were assessed. Correlation between influenza activities deter-
mined through community- vs hospital laboratory-based surveillance was calculated
and epidemiologic curves of influenza activity created. Strain specific influenza activity
was compared using chi-squared tests.
Results. In community-based surveillance, 286 households were enrolled (1385

participants, mean: 4.8 members/household). Of 756 specimens tested 85 (11.2%)
were positive for influenza. In laboratory-based surveillance, 21,247 specimens
were tested and 3143 (14.8%) were positive for influenza. Influenza activity detected
through community-based surveillance was significantly correlated with that from
hospital laboratory testing (Pearson coefficient 0.98, p < 0.01, Figure 1). Influenza
B activity was significantly higher in community-based surveillance (47.6% vs
36.8% while influenza A H3 was detected more in laboratory surveillance (41.4%
vs 27.4%) (p = 0.04, Figure 2).

Conclusion. Community- and laboratory-based surveillance for influenza activity
showed similar trends but differed by strain. Further work will assess epidemiology,
disease burden and utility of community-based surveillance for other respiratory
viruses.
Disclosures. All authors: No reported disclosures.
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1127. Seroconversion for Cytomegalovirus in a Canadian Cohort of
Pregnant Women
Valérie Lamarre, MD1; Nicolas L. Gilbert, MSc2; Céline Rousseau, MD3; Theresa
W. Gyorkos, PhD4; William D. Fraser, MD5; 1Pediatrics, Infectious Diseases, CHU
Sainte-Justine, Université de Montréal, Montreal, QC, Canada; 2Maternel and Infant
Health Section, Public Health Agency of Canada, Ottawa, ON, Canada; 3Department
of Microbiology and Immunology, CHU Sainte-Justine – University of Montreal,
Montreal, QC, Canada; 4Epidemiology, Biostatistics and Occupational Health, McGill
University, Montreal, QC, Canada; 5Obstetric and Gynaecology, Centre de Recherche
CHUS (Université de Sherbrooke), Sherbrooke, QC, Canada
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Background. Cytomegalovirus (CMV) is the leading cause of congenital infection
and non-genetic sensorineuronal hearing loss in children. CMV primo-infection occurring
during pregnancy has the highest risk of symptomatic infection in the newborn. There are
no recent data on the incidence of CMV infection during pregnancy in Canada.
Methods. This study used serum samples and questionnaire data collected as

part of the 3D Pregnancy and Birth Cohort Study (Quebec, Canada, 2010-2013) de-
signed to investigate the effect of a range of prenatal factors on birth outcomes. Con-
sent allowed for subsequent use of data and biobanked biological specimens. Women
who had serum banked from both the end of the first trimester and the third trimes-
ter were included. Serum CMV IgG antibodies were determined. Women who were
seronegative in early pregnancy had their late serum tested to determine conversion
rates. Associations between independent variables and seroprevalence were assessed
using logistic regression, and associations with seroconversions, by Poisson
regression.
Results. Of 1938 subjects tested in early pregnancy, 1156 (59.6%) were seronega-

tive for CMV, and 35 seroconverted (3.0%) by the end of pregnancy. The seroconver-
sion rate was 2.0 (95% CI 1.4-2.8) per 10,000 person-days at risk or 5.7 (95% CI 4.0-7.9)
per 100 pregnancies assuming a 280-day gestation. Maternal factors independently
associated with seropositivity were working as a daycare educator or a kindergarten
teacher (OR= 5.0, 95% CI 1.8-13.9), first language other than French or English
(OR = 4.0, 95% CI 2.7-5.5), being born outside Canada or USA (OR = 4.0, 95% CI
2.9-5.3), lower education (primary or secondary vs university, OR = 2.6, 95% CI 1.8-
3.7), and having had children (OR 1.3, 95% CI 1.1-1.7). Among initially seronegative
pregnant women, those born outside Canada or USA were at higher risk of serocon-
version (RR = 3.1, 95% CI 1.3-7.3).
Conclusion. Nearly 60% of pregnant women in this cohort were susceptible to

CMV in early pregnancy. Overall seroconversion rates approaching 6% are of concern
with seronegative women born outside Canada and the USA being at higher risk; tar-
geted interventions may be needed in this group. Further data are needed on the effec-
tiveness of public health prevention strategies.
Disclosures. All authors: No reported disclosures.

1128. Association between Cytomegalovirus Seropositivity or Titres and
Cardiovascular Disease: Systematic Review and Meta-Analysis of
Prospective Evidence
Mohsin Ali1; Eddy Malouf2; Effrossyni Gkrania-Klotsas, MD, MPH, FRCP3;
1University of Cambridge, Cambridge, United Kingdom; 2University College Dublin,
Dublin, Ireland; 3Cambridge University Hospitals NHS Foundation Trust, Cambridge,
United Kingdom
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Background. Established risk factors for cardiovascular disease (CVD) do not
fully explain CVD risk. Cytomegalovirus (CMV) has been linked to development of
CVD among transplant recipients, but its association with CVD in immunocompetent
adults is not established.
Methods. Embase1 , Medline1 andWeb of Science1 were searched in April 2014.

Titles, abstracts and full-text articles were screened and meta-analysed using a priori
criteria.
Results. Of 2,658 titles screened, 25 prospective studies met criteria for synthe-

sis. All included studies defined CMV exposure using serological tests with a clini-
cally important CVD outcome, but varied substantially regarding potential
bias, confounding, and sample size. Random-effects meta-analysis of studies exam-
ining CMV seropositivity and CVD revealed a null association in both 13 popula-
tion-based studies (effect estimate, 0.99; 95% CI, 0.87–1.12) and in 10 studies of
patients with previous history of CVD (1.13; 1.00–1.27). However, in the three pop-
ulation-based studies that examined CMV antibody levels and CVD, there was an
indication of increased risk in CVD among participants with higher titres, with the
most methodologically robust study reporting an adjusted hazard ratio (95% CI) of
1.21 (1.04–1.41) for participants in the highest tertile of titres vs seronegative
subjects.
Conclusion. There appears to be a modest increased risk in CVD associated with

higher CMV antibody levels. Given high burden of CVD and high seroprevelance of
CMV among adults worldwide, this association is of potential public health relevance.
Further research examining this association in other cohorts, and prospective studies
correlating CMV antibody levels with direct measurements of active infection are
necessary.
Disclosures. All authors: No reported disclosures.

1129. Varicella in Belgium: a National One year Prospective Survey
Sophie Blumental, MD1; Martine Sabbe, MD2; Philippe Lepage, MD, PhD1; The
Belgian Study Group for Varicella1; 1Pediatric Infectious Disease, Hôpital Universitaire
des Enfants Reine Fabiola, Brussels, Belgium; 2Public Health and Epidemiology
Department, Scientific Institute of Public Health, Brussels, Belgium
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Background. Varicella is a worldwide endemic infection self-limited in the vast
majority of cases. However, serious complications are described in otherwise healthy
people that add to a significant societal burden of disease. In many countries, varicella
universal mass vaccination (vUMV) has now been implemented for years. Neverthe-
less, vUMV remains debated in Europe and few data are available on the real burden of
the infection and the potential benefits achievable by national vaccination campaigns.
We propose here to assess the burden of varicella over the whole Belgian area through
analysis of due hospitalized cases during a one-year period.
Methods. Pediatric varicella-related hospitalized cases were actively collected

(prospectively then retrospectively) through a national network from November
2011 to October 2012. Inclusion criteria were either acute varicella episode or related
complications up to 3weeks after the rash.
Results. 101 hospitals participated, covering 97.7% of the total pediatric beds

available in Belgium. 553 children were recorded with a median age of 2.1 years. Inci-
dence of pediatric varicella-due hospitalizations reached 29.5/ 105 people-year with the
highest impact among the 0-4y old (global incidence and odds of hospitalization: 79/
105 people-year and 1.56/100 varicella-cases; respectively). Only 16% of the cohort had
underlying chronic condition. 65% of children had ≥1 complication justifying their
admission, 49% were bacterial super-infections and 10% neurological disorders.
Many children were also hospitalized for anorexia and dehydration. Incidence of com-
plicated hospitalized cases was 19/ 105 people-year. Only one fourth of children re-
ceived acyclovir but 58% were under antibiotics. ICU admission and surgery were
required in 4% and 3%, respectively. One child died from severe bacterial sepsis (mor-
tality and fatality rates: 0.5/106 and 0.2%; respectively) and 1% had sequelae at
discharge.
Conclusion. Varicella demonstrated a substantial burden of disease in Belgian

children, especially among the youngest. Our thorough nation-wide study, run in a
country without vUMV policy, offers recent data to fuel the debate over vUMV in
Europe.
Disclosures. P. Lepage, GSK: Consultant, Research grant

1130. An Administrative Data-Based Study on the Association Between
Psychological Stress and Herpes Zoster: Might the Conventional Wisdom
Be Wrong?
Rafael Harpaz, MD, MPH; Jessica Leung, MPH; Cedric Brown, MS; Fangjun Zhou,
PhD; National Center Immunization and Respiratory Diseases, Centers for Disease
Control and Prevention, Atlanta, GA
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Background. It is a commonly-held belief that herpes zoster (HZ) can be provoked
by psychological stress. We used data from a large national dataset to investigate this
contention.
Methods. We used medical claims data from 2002-2011 Truven Health Market-

Scan1 Commercial Databases to evaluate the possible association of psychological
stress with HZ in adults aged ≥25 years. We defined stress as an abrupt death or cat-
astrophic health event occurring in a previously-healthy spouse (i.e., an age-matched
co-beneficiary of the opposite gender). We used self-controlled case series methods to
assess for increases in HZ events during a 3-month risk window following stress as
compared to a 3-month control window (days 120-30) prior to stress. To control for
changes in health seeking that might occur in persons experiencing stress, we also
used Poisson regression to assess for increases in HZ as a proportion of all outpatient
health care services during the risk as compared to control window. Finally, we used
mental health visits (anxiety states [ICD-9 300.0 and 300.0x]; acute stress reaction
[ICD-9 308 and 308.x]; adjustment reaction [ICD-9 309.xx])as a positive control to
validate our case definition of stress, applying Poisson regression to test whether the
proportion of these visits increased during the risk window compared to the control
window.
Results. Among 39,811 persons experiencing stress, 137 developed HZ during

the observation period. The incidence of HZ was not increased during the risk win-
dow, whether assessed as incidence rate ratio (0.76; 95% CI, 0.54-1.06), or as ratio of
proportion of all outpatient health services (0.99; 95% CI, 0.70-1.39). The risk of
HZ was not increased when stratifying by age, in different risk windows ranging
from 1 to 3 months, or among persons whose stress was the abrupt death of
their spouse (an extreme subset of our case definition for stress). Patients experi-
encing stress did have increased utilization of mental health services (i.e., our pos-
itive control), assessed as the ratio of proportion of all outpatient health services
(1.87; 95% CI 1.67-2.10).
Conclusion. Our study did not find an association between psychological stress

and HZ. Administrative data have limitations but we used novel methods to strengthen
our conclusions.
Disclosures. All authors: No reported disclosures.
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1131. Parechovirus and Human Herpes Virus-6 in the Cerebrospinal Fluid
of Infants Clinically Tested for Enterovirus or Herpes Simplex Virus
Kevin Messacar, MD1; Garrett Breazeale, BS2; Qi Wei, PhD2; Christine C. Robinson,
PhD2; Samuel R. Dominguez, MD, PhD3; 1Pediatric Infectious Diseases, University of
Colorado School of Medicine and Children’s Hospital Colorado, Aurora, CO;
2Pathology and Laboratory Medicine, Children’s Hospital Colorado, University of
Colorado, Aurora, CO; 3Department of Infectious Disease, Children’s Hospital
Colorado/University of Colorado School of Medicine, Aurora, CO
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Background. Human parechovirus (HPeV) and human herpes virus-6 (HHV-6)
are commonly acquired in the first six months of life and associated with central ner-
vous system infection. Their prevalence in the cerebrospinal fluid (CSF) of infants test-
ed for enterovirus (EV) and herpes-simplex virus (HSV) is unknown.
Methods. All stored CSF samples from EV or HSV testing in infants less than six

months of age at Children’s Hospital Colorado between January 1, 2010 and December
31, 2011 were tested for HPeV, HHV-6, EV, and HSV by PCR. Cases were categorized
according to primary microbiologic diagnosis. Clinical characteristics and epidemio-
logical data were collected using blinded, retrospective electronic chart review.
Results. Of the 239 infants tested, 106 (44.3%) had a microbiologic diagnosis made

in the clinical setting with an additional 15 (6.3%) diagnosed following standardized test-
ing for HPeV, HHV-6, EV, andHSV. There were 29 cases of EV (12.1%), 7 cases of HPeV
(2.9%), 5 cases of HHV-6 (2.1%), and 5 cases of HSV (2.1%) identified. Twenty four in-
fants (10%) had serious bacterial infections, though no bacterial co-infections occurred
within the HPeV, HHV-6, EV, or HSV groups. All HPeV cases occurred in infants less
than 2 months of age between July and October. Infants with HPeV had a median max-
imum temperature of 39°C (Interquartile range (IQR): 38.9-39), median fever duration of
3 days (IQR: 2-3) and median peripheral white blood cell count of 5.2 x 103/µL (IQR:3.6-
6.3). HHV-6 cases occurred in infants with median age of 50 days (IQR: 20-136) without
seasonality. The typical sepsis evaluation involved four days of hospitalization, three days
of intravenous antibiotics, and one to two days of intravenous acyclovir.
Conclusion. Five percent of infants less than six months of age undergoing testing

for EV or HSV have HPeV or HHV-6 in their CSF, increasing the diagnostic yield by
15%. Targeting testing of HPeV towards febrile infants less than 2 months of age with
leukopenia in the late summer to early fall, and HHV-6 towards older infants may in-
crease this yield. Further research is needed to determine the impact that a standard-
ized approach to testing for these four viruses will have on rates of hospitalization,
exposure to antimicrobials, and health care costs in infants with suspected sepsis.
Disclosures. All authors: No reported disclosures.

1132. Seasonal Incidence of Medically Attended RSV and Influenza Illness
in Children 6-59 Months Old
Melissa Simpson, DVM, PhD1; Burney Kieke, MS1; Maria Sundaram, MSPH1;
David Mcclure, PhD1; Jennifer Meece, PhD2; Frangiscos Sifakis, PhD, MPH3; Robert
Gasser Jr., MD3; Huong Mclean, MPH, PhD1; Edward Belongia, MD1; 1Center for
Clinical Epidemiology and Population Health, Marshfield Clinic Research Foundation,
Marshfield, WI; 2Integrated Research and Diagnositic Laboratory, Marshfield Clinic
Research Foundation, Marshfield, WI; 3MedImmune, LLC, Gaithersburg, MD
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Friday, October 10, 2014: 12:30 PM

Background. Respiratory syncytial virus (RSV) and influenza are major causes of
seasonal respiratory illness in children. The incidence of medically attended, laboratory
confirmed illness with these pathogens is not well documented. We estimated the sea-
sonal incidence of medically attended RSV and influenza in a Wisconsin community
cohort of children 6 to 59 months of age during 4 seasons (2006-07 through 2009-10).

Methods. Children with medically attended acute respiratory illness (MAARI)
were prospectively enrolled during annual studies of influenza vaccine effectiveness;
enrollment occurred for 10-12 weeks and included the period of peak influenza and
RSV activity. Respiratory swabs were tested for RSV and influenza by multiplex RT-

PCR. Results from enrolled children were used to estimate RSV and influenza cases
among non-enrolled children with MAARI in three age groups: 6-11, 12-23 and 24-
59 months. Results for the enrollment period were weighted to estimate seasonal inci-
dence (week 40 to 18) based on the statewide proportion of RSV and influenza cases
that occurred outside the enrollment period.
Results. There were 2800 to 3073 children in the community cohort each season;

627 (27%) of the total 2326 enrolled children with MAARI had RSV and 235 (10%)
had influenza. Overall seasonal incidence (cases per 10,000) among children 6-59
months old was 1725 (95% CI, 1609-1850) for RSV and 702 (95% CI, 549-896) for in-
fluenza. RSV incidence was higher than influenza in every age group and season; it was
highest among children 6-11 months old (2863) and 12-23 months old (2473) (figure 1).
Influenza incidence did not differ significantly by age group.
Conclusion. RSV incidence was higher than influenza in every season and age

group. Children 6-23 months old had a higher incidence of both RSV and influenza
compared to those aged 24-59 months. The burden of RSV is high in young children
and points to the ongoing need to develop safe and effective preventive interventions.
Disclosures. M. Simpson, MedImmune: Project scientist - funded grant, Research

grant B. Kieke, Medimmune: Biostatistician - funded research study, Research grant
M. Sundaram, MedImmune, LLC: Project scientist-funded grant, Research grant
F. Sifakis, AZ/Medimmune: Employee and Shareholder, Salary and Share grants
R. Gasser Jr., AZ/Medimmune: Employee and Shareholder, Salary and Share grants
H. Mclean, MedImmune: Collaborator, Research grant E. Belongia, Medimmune
LLC: Grant Investigator, Grant recipient

1133. Consequences of Late Presentation for HIV Care in Mexico, 2007-
2013
Daniela De La Rosa Zamboni, MSC1; Maria Gomez Palacio Maria, MD1; Victor
Ahumada Topete, MD1; Akio Murakami, MD1; Erika Lopez, MD1; Carmen Albanez1;
Gustavo Reyes Terán, PhD1; 1Department of Research in Infectious Diseases, National
Institute of Respiratory Diseases, Mexico City, Mexico
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Background. In Mexico, there is a limited number of studies describing the char-
acteristics of hospitalized HIV-infected patients and exploring the risk factors for mor-
tality in the era of antiretroviral therapy (ART).
Methods. 85% of the data were collected from a prospective database and 15%

were collected retrospectively. All HIV-infected patients hospitalized from April
2007 to February 2013 were included in the study. Poisson Logistic regression was used
Results. 1310 HIV-infected patients were included in the study and 91 were ex-

cluded due to incomplete clinical data. Median age was 33 years (interquartile range
(IQR) 28-40); 94% were male; and median CD4 T cell count was 54 cells/mm3 (IQR
23-125). 300 patients were receiving ART on admission (21%); 237 died (18%). Hos-
pitalizations were due to opportunistic infections in 1032 patients (79%): 475 had PCP
(48%); 94 had TB (19%); 107 had cryptococcosis (10%); 88 had Kaposi’s sarcoma (9%);
70 had cytomegalovirus (7%); 66 hadMycobacterium avium complex (6%); 50 had his-
toplasmosis (5%); and 203 had unidentified acid-fast bacillus (20%). In addition, 277
had bacterial confection (21%); 79 had Hepatitis B (6%); 53 had syphilis (4%); and 30
had Influenza (3%). Median length of hospital stay was 15 days (IQR 9-22). By using
univariate analysis, mortality had a negative association with higher CD4 T cell counts
(HR 0.7, CI 95% 0.6-0.8, p < 0.001); and a positive association with older age (HR 1.2,
CI 95% 1.0-1.4, p = 0.04). ART use on admission had a weak association with de-
creased mortality (p = 0.06). In the multivariate analysis these factors were not associ-
ated with mortality, but renal failure, low platelet counts and respiratory failure
remained as risk factors for mortality (HR 1.7, 95% CI 1.1-2.6, p = 0.01; HR 1.23,
95% CI 1.06-1.43, p= 0.005; HR 5.6, CI 95% 3.6-8.5, p > 0.001 respectively).
Conclusion. 80% of the patients were admitted on stage C3 of HIV-infection and

79% were without ART. Mortality was associated with poor clinical condition (renal
failure, low platelet counts and respiratory failure). The fact that ART was not protec-
tive against mortality was probably due to late presentation for HIV care in most of the
patients. Health policies should focus on early presentation for HIV care.
Disclosures. All authors: No reported disclosures.

1134. Characteristics of Hospital-Acquired Influenza in Adults in Southern
Ontario, 2005-2012
Alon Vaisman, MD1; Kazi Hassan, MD, MSc2; Karen Green, MSc2; Andrew E. Simor,
MD, FRCPC, FACP3; Kevin Katz, MD CM, MSc4; Alicia Sarabia, MD5; Jeff Powis, MD,
MSc, FRCPC6; Allison Mcgeer, MD, MSc, FRCPC7; Toronto Invasive Bacterial
Diseases Network1; 1Medicine, Mount Sinai Hospital, Toronto, ON, Canada; 2Mount
Sinai Hospital, Toronto, ON, Canada; 3Sunnybrook Health Sciences Centre, Toronto,
ON, Canada; 4Infection Prevention and Control, North York General Hospital,
Toronto, ON, Canada; 5Laboratory Medicine, Toronto Invasive Bacterial Diseases
Network Influenza Study Group, Mississauga, ON, Canada; 6Infectious Disease,
Toronto East General Hospital, Toronto, ON, Canada; 7Department of Microbiology,
University of Toronto, Toronto, ON, Canada
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Background. Influenza poses a particular threat to vulnerable hospitalized pa-
tients. We reviewed the characteristics of hospital acquired influenza identified by sur-
veillance in Toronto from 2005 to 2012.
Methods. The Toronto Invasive Bacterial Diseases Network has performed popu-

lation based surveillance for laboratory confirmed influenza associated with
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hospitalization in south central Ontario since the 2004/5 influenza season. Eligible pa-
tients were those with influenza identified by EIA, DFA, culture, and/or RT-PCR who
either required hospitalization for the illness associated with the positive test, or were
admitted to an acute care hospital when the specimen was obtained. Acute care hos-
pital acquired influenza (HAI) was defined as influenza with symptom onset >72 hours
after hospital admission.
Results. Between January 2005 and May 2012, 3130 adult influenza cases were

identified, of which 318 (10%) were HAI. Of these, 268 were Influenza A (54 H1N1,
112 H3N2, and 103 not subtyped) and 50 were Influenza B. The median rate of HAI
was 1.15 per 100,000 patient days (range 0.47-1.93) with no discernible trend. 22% of
cases were associated with declared hospital outbreaks. Compared to community ac-
quired cases, patients with HAI were older (70 vs 66 years old, p < 0.01), more likely to
have prior chronic illness (95.3% vs 90.6%, p < 0.01), and more likely to be infected by
influenza A (84% vs 77%, p < 0.05). At diagnosis, only 40% of hospital acquired cases
met the CDC definition for Influenza-like illness. Patients with hospital acquired in-
fluenza were more likely to require ICU admission (26% vs 20%, p < 0.001) and more
likely to die within 15 days of diagnosis (18% vs 9%, p < 0.001). Median time from ad-
mission to onset of symptoms was 12 days (range 3-209 days). 192/318 (60%) patients
were treated with antibiotics, and 217/318 (68%) with antivirals (compared to 84% and
59% in community acquired cases, respectively). Median time from symptom onset to
antiviral therapy was 48 hours.
Conclusion. Hospital acquired influenza has atypical presentations and results in a

significant number of ICU admissions and deaths. Our surveillance identified only a
fraction of cases. Active surveillance studies are needed to further define clinical crite-
ria for influenza testing, and to identify cases occurring after hospital discharge.
Disclosures. A. Mcgeer, Hoffman LaRoche: Grant Investigator, Investigator and

Scientific Advisor, Research grant and Research support; GSK: Grant Investigator, In-
vestigator and Scientific Advisor, Research grant and Research support; Novartis:
Grant Investigator, Investigator and Scientific Advisor, Research grant and Research
support; Sanofi Pasteur: Grant Investigator and Scientific Advisor, Research grant
and Research support

1135. High rates of self-reported alcohol use in HIV/HCV co-infected and
HIV mono-infected patients in a Southeastern U.S. Cohort
Erika Wallender, MD, MPH1; Cody A. Chastain, MD2; Megan Turner, MA3;
Bryan Shepherd, PhD4; Timothy R. Sterling, MD5; Todd Hulgan, MD, MPH2;
1Internal Medicine, Vanderbilt University Medical Center, Nashville, TN; 2Medicine,
Vanderbilt University Medical Center, Nashville, TN; 3Department of Medicine,
Division of Infectious Diseases, Vanderbilt University, Nashville, TN; 4Department of
Biostatistics, Vanderbilt University, Nashville, TN; 5Division of Infectious Diseases,
Department of Medicine, Vanderbilt University, Nashville, TN
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Background. Alcohol use among HIV and hepatitis C virus (HCV) co-infected
patients may influence uptake of newer HCV treatment and impact outcomes.
Using a Rapid electronic Survey Tool (ReST), we characterized alcohol use in a cohort
of HIV/HCV co-infected and HIV mono-infected patients. We hypothesized that co-
infected patients would use less alcohol due to education and other healthcare inter-
ventions related to alcohol’s known effects on liver disease progression.
Methods. The retrospective cohort included patients who attended ≥2 clinic visits

at the Vanderbilt Comprehensive Care Clinic, had HCV testing, and completed ≥1
ReST survey between 2008 and 2011. The ReST was administered at each clinic visit
to quantify alcohol and drug use in the last 7 days by self-report. Incidence rate ratios
(IRR) for alcohol and drug use were obtained by negative binomial regression adjusting
for HIV/HCV co-infection, age, race, sex, antiretroviral therapy (ART) use, and HIV
risk factor (injection drug use [IDU], men having sex with men [MSM], or other).
Results. Among 2,448 patients, 15% had HIV/HCV co-infection, and 87% had

ReST data from ≥1 visit. Compared to HIV mono-infected, HIV/HCV co-infected pa-
tients were older (p < 0.001), more likely to be female (p = 0.01), more likely to identify
IDU as their primary HIV risk factor (39% vs 3%, p < 0.001), and had a lower mean CD4
nadir (187 vs 228, p < 0.001). Forty three percent of co-infected patients reported alcohol
use in the last 7 days vs 48% of mono-infected (p = 0.13). Only cocaine use differed sig-
nificantly between co-infected andmono-infected patients (12% vs 5%, p < 0.001). In ad-
justed analysis, alcohol use was more frequent amongMSM (IRR 1.7, p < 0.001), but was
not associated with co-infection (IRR 1.0, p = 0.7). Cocaine use was reported more fre-
quently among persons with an IDU HIV risk (IRR 2.4, p = 0.005), but also was not as-
sociated with co-infection (IRR 1.3, p = 0.3). Both alcohol (IRR 0.8, p < 0.001) and
cocaine use (IRR 0.4, p = 0.03) were less frequent among those prescribed ART.
Conclusion. Reported use of alcohol in the last 7 days was high in both HIV

mono-infected and HIV/HCV co-infected patients in this cohort. Alcohol use is likely
to affect future HCV treatment decisions and outcomes even with the availability of
more effective therapies.
Disclosures. All authors: No reported disclosures.

1136. Surveillance of Acute Flaccid Paralysis (AFP) in the Republic of Korea
during 2012-2013
Young-Sil Yoon, MS1; Hyejin Kim, MS2; Sang Won Lee, PhD2; Ji-Yeon Hyeon, PhD1;
1Division of Vaccine Research, Korea Centers for Diseases Control and Prevention,
Chungcheongbuk-do, South Korea; 2Division of Vaccine Research, Korea Centers for
Disease Control and Prevention, Osong, South Korea
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Background. Acute flaccid paralysis (AFP) is described as sudden onset of flaccid
paralysis in one or more limbs in children and mainly caused by polioviruses. AFP
surveillance was managed by World Health Organization (WHO) for standard pro-
gress of poliomyelitis eradication.
Methods. This study aimed to investigate clinical and etiological characterization

of paralysis cases through a nationwide AFP surveillance during 2012-2013. The AFP
surveillance was conducted through reporting and laboratory testing according to the
WHO recommendations.
Results. In total of 178 case of AFP between 2012 and 2013, none of case was con-

firmed poliomyelitis. The non-polio AFP rate were 1.24 in 2012 and 1.11 in 2013 (non-
polio AFP cases/100,000 children <15years, respectively). The patients aged < 5 years
accounted for the largest proportion (69.1%) of the cases. The analysis of the temporal
distribution showed that occurrences were distributed randomly throughout the year,
with the highest occurrence from May to July (73 cases; 41.0%). The major clinical
manifestation of AFP was meningoencephalitis (71 cases; 39.9%) and the Guillain-
Barré Syndrome (22 cases; 12.4%). Non-polio enterovirus (NPEV) infection was diag-
nosed in 81 patients (45.5%), the major genotype was EV 71 (55 cases; 67.9%). In ad-
dition, present study demonstrated that while patients with AFP are not infected with
wild poilovirus, they are highly positive for EV.
Conclusion. The AFP surveillance systems comply with WHO-specified epidemi-

ological and laboratory performance standards. Therefore this surveillance was impor-
tant report for our knowledge of epidemic characteristics, clinical symptom associated
with AFP in Korea.
Disclosures. Y. S. Yoon, Korea Centers for Diseases Control and Prevention:

Member, Educational support H. Kim, Korea Centers for Diseases Control and Pre-
vention: Employee, Educational support S. W. Lee, Korea Centers for Diseases Control
and Prevention: Member, Educational support J. Y. Hyeon, Korea Centers for Diseases
Control and Prevention: Member, Educational support

1137. Epidemiology and Persistence of Human Rhinovirus Infections in
Childcare
Emily T. Martin, MPH, PhD1; Hillary Jones1; Emily Martin, BS2; Helen Y. Chu, MD
MPH3; Mary Fairchok, MD4; Jane Kuypers, PhD5; Janet A. Englund, MD, FIDSA2;
1Pharmacy Practice, Wayne State University, Detroit, MI; 2Seattle Children’s Hospital,
Seattle, WA; 3Allergy and Infectious Diseases, University of Washington, Seattle, WA;
4Infectious Disease Clinical Research Program, Tacoma, WA; 5University of
Washington, Seattle, WA
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Background. Human rhinoviruses (HRV) are the most common cause of respira-
tory illness in adults and children. Use of molecular technology has allowed for en-
hanced detection of HRV and differentiation between infections with different HRV
genotypes. We aimed to describe HRV shedding patterns in symptomatic and asymp-
tomatic children attending childcare.
Methods. Children ages 5 weeks to 30 months were prospectively enrolled from

three large childcare centers located in Fort Lewis, WA. Nasopharyngeal swabs were
collected at enrollment and at onset and weekly during respiratory illness episodes
until symptoms resolved. Nasal samples were tested by PCR for HRV and other respi-
ratory viruses and HRV genotype was determined by sequencing the 5’ non-coding
region. Extended shedding was defined as consecutive positive swabs at least 7 days
apart.
Results. During the study period, 225 children were enrolled. A total of 127 chil-

dren provided an asymptomatic nasal swab at enrollment, with 52 (41%) having HRV
present. HRV was detected during 223 out of 455 prospectively-captured illnesses; 123
children had HRV detected during at least one illness. HRV detection persisted for at
least 7 days in 28% of all HRV illnesses (n = 62; mean duration 16 days among those
with extended shedding). Only 5 of 62 illnesses with extended shedding (8%) had mul-
tiple HRV genotype groups identified in different swabs. Respiratory illness symptoms,
including fever and cough, were similar regardless of the duration of shedding. HRV
illnesses accompanied by other coinfecting respiratory viruses were more likely to have
extended shedding compared to illnesses with HRV alone (mean 7 vs 1 days, respec-
tively; p < 0.001). Children under 9 months of age shed for a mean of 4 days longer
than older children (p = 0.03).
Conclusion. We found that extended shedding occurred in over a third of all in-

cident HRV infections. Risk factors for HRV extended shedding include young age and
respiratory viral coinfections. In most cases, shedding was not due to subsequent in-
fection with multiple HRV genotypes. This extended shedding may provide an expla-
nation, especially in young children, for the high rates of asymptomatic detection of
rhinovirus that has been previously reported.
Disclosures. J. A. Englund, Gilead: Consultant and Investigator, Consulting fee and

Research support; Chimerix: Investigator, Research support; Roche: Investigator,
Research support; GlaxoSmithKline: Consultant, Investigator and Member, DataSafety
Monitoring Board, Consulting fee, Payment for DSMB participation and Research sup-
port; Ansun Biopharma: Investigator, Research support; MedImmune: Grant Investiga-
tor, Research support; Seattle Children’s Hospital: Investigator, Research support

1138. Human Adenovirus (HAdV) Blood Viral Detection is Associated with
Higher Viral Load in Immunocompetent Pediatric HAdV Respiratory
Samples
Eunkyung Song, MD1; Amy Leber, PhD2; Preeti Jaggi, MD3; Octavio Ramilo, MD4;
1Pediatiric Infectious Disease, Nationwide Children’s Hospital, Columbus, OH;
2Nationwide Children’s Hospital, Columbus, OH; 3Pediatrics, Section of Infectious
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Diseases, Nationwide Children’s Hospital, Columbus, OH; 4Pediatrics, Nationwide
Children’s Hospital Columbus, OH
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Background. Detecting HAdV in the respiratory tract (RT) by molecular meth-
ods can provide sensitive and rapid results. However, HAdV can persist in lymphoid
tissues and represent incidental detection. We previously reported that HAdV PCR
threshold cycle (Ct) of < 35 was associated with higher culture isolation rates from a
RT sample. We hypothesized that HAdV detection in the blood (viremia) is more
common in acute HAdV infection with high viral load (VL) compared to those with
low VL in the RT. We sought to determine the frequency of HAdV viremia when
respiratory HAdV is detected in immunocompetent pediatric patients.
Methods. Children presenting to the Emergency Department (ED) or inpatient

units and testing positive for HAdV- using semi-quantitative real-time PCR from
the RT (Ct <40) were prospectively enrolled from August 2013 to March 2014. The
standard respiratory PCR panel includes respiratory syncytial virus, parainfluenza, in-
fluenza, metapneumovirus, rhinovirus and HAdV. HAdV PCR was also performed on
whole blood or plasma. Mann-Whitney, chi-square or Spearman for correlation was
used as appropriate.
Results. HAdV was positive from RT specimens in 269 patients of which 96

(36%) were enrolled. HAdV was detected from blood in > half of patients (50/96,
52%). RT HAdV VL were significantly higher in those with HAdV viremia com-
pared to those without viremia (Ct median 26.9 vs 36.9, p < 0.0001). Viremia
rates were significantly higher in patients with respiratory specimens having Ct
≤35 vs those with Ct of 35-40 (78% vs 24%, p < 0.0001). Semi-quantitative VL in
RT specimens were positively correlated with VL in blood (r = 0.3641, p = 0.011).
HAdV was co-detected with ≥1 other respiratory virus in 133/269 (49%). HAdV
RT viral load was significantly higher in children with HAdV alone vs co-infection
(Ct median: 29.6 vs 36.0, p< 0.001).
Conclusion. HAdV viremia is common in the setting of HAdV RT infection.

HAdV VL in the RT is positively correlated with VL in blood. A positive HAdV
PCR result in RT samples should be interpreted with caution as it may represent in-
cidental shedding when patients have low VL, especially with viral co-infection, sug-
gesting incidental shedding of HAdV.
Disclosures. All authors: No reported disclosures.

1139. Risk of influenza after Previous Acute Respiratory Illness in a Cohort
of Households with Children
Ryan E. Malosh, MPH1; Suzanne E. Ohmit, Dr PH1; Emileigh Johnson2; Rachel Cross,
MPH1; Arnold Monto, MD1; 1Department of Epidemiology, University of Michigan
School of Public Health, Ann Arbor, MI; 2University of Michigan School of Public
Health, Ann Arbor, MI
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Background. Understanding interactions between the agents that cause respirato-
ry infections can provide valuable insights into pathogenesis of acute respiratory illness
(ARI). Viral-bacterial interactions are well studied, particularly influenza and S. pneu-
moniae. Recent studies have suggested viral competition and innate immunity as
mechanisms of viral-viral interactions, though these studies are less common.

Methods. We used prior ARI as a proxy for specific respiratory pathogens to ex-
amine potential interaction between previous infection and the risk of influenza over 3
years of observation in a prospective cohort of households with children. Regression
models used robust standard errors to account for clustering within individuals.
Results. For those with a prior ARI, risk of influenza tended to increase as the time

between illnesses increased, though some variability was observed across study years
(figure). Previous ARI at any point (RR: 1.29 95% CI 1.03-1.62) and onset of ARI
greater than 8 weeks prior to current illness (RR: 1.55 95% CI 1.17-2.01) were signifi-
cantly associated with an increased risk of influenza compared to those with no pre-
vious ARI. However, after adjusting for calendar time between illness onset and peak
influenza transmission the association was attenuated for all outcomes and was re-
versed for those with prior ARI at any point (RR: 0.79 95% CI.0.63-0.98). In fully ad-
justed models, the risk of influenza was significantly lower for illnesses with an ARI

that began 4-8 weeks prior to the current illness (RR: 0.63 95% CI 0.43-0.93) compared
to those without a previous ARI.
Conclusion. The observed increase in risk of influenza with any prior ARI appears

to be driven by illnesses that occurred more than 8 weeks before the onset of the in-
fluenza illness. However, this finding could also be due to underlying susceptibly that is
not captured by high-risk health conditions. Significantly lower risk for those with an
ARI that began between 4 and 8 weeks prior to the current illness may imply compe-
tition among pathogens that cause ARI and warrants further study. Additional analy-
ses will examine interactions among specific viruses specific. These results suggest that
calendar time is an important confounder when examining the effects of respiratory
pathogen interaction on virus specific outcomes.
Disclosures. A. Monto, Sanofi Pasteur: Consultant and Grant Investigator, Con-

sulting fee and Grant recipient; GSK: Scientific Advisor, Consulting fee

1140. Data on Measles, Mumps, Rubella, and Varicella Immunity; using
Locally Derived Seroprevalence by Birth Cohort to Determine Risks for
Vaccine Preventable Diseases during International Travel
Mark Knouse, MD1; Marcelo Gareca, MD1; Gisella Rosario-Rosario, MD2;
Hope Kincaid, MPH3; Kim Pacella, MT4; 1Infectious Diseases, Lehigh Valley Health
Network, Allentown, PA; 2Internal Medicine, Lehigh Valley Health Network,
Allentown, PA; 3Nori, Lehigh Valley Health Network, Allentown, PA; 4Health
Network Labs, Allentown, PA
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Background. Even after dramatic reductions in the prevalence of measles,
mumps, rubella and varicella in the United States, there continue to be outbreaks
of these diseases, stressing the need for ongoing immunization and pre-traveling
counseling.
Most prior studies of seroprevalence for these viral diseases are often based on na-

tional surveillance data. It is therefore important to get a clearer understanding on
the local level of immunity so that more focused recommendations can be made for
our patient population.

Methods. Leftover, non-duplicate outpatient serum samples obtained in Lehigh
Valley Pennsylvania were tested for IgG antibodies using commercially available en-
zyme immunoassays to mumps, measles, rubella, and varicella. Samples were collected
sequentially, and de-identified. Five birth cohorts were created and 460 samples were
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collected as follows: <1957 (52), 1957-1966 (109), 1967-1976 (117), 1977-1988 (121),
and 1989-1995 (61).
Results. Results are summarized in Figures 1 and 2. Overall seroprevalence (ex-

cluding equivocal results) for measles, mumps, rubella, and varicella were (%): 85.8,
82.8, 96.6, and 97.4. There was a significant association between seroprevalence and
birth cohort for measles (p = 0.010) and mumps (p = 0.037) only. Pairwise compar-
isons of the cohorts found that for measles there was a significant difference between
the <1957 vs 1967-1977 (p = 0.005) cohort and the <1957 vs 1989-1995 (p = 0.001)
cohort. Additionally, the overall seroprevalence for our study sample was signifi-
cantly different than national seroprevalence results for rubella, mumps, and
measles.
Conclusion. Our study on local seroprevalence showed dramatically lower immu-

nity rates to measles and mumps than prior national seroprevalence studies have
shown. The rates in many of the later birth year cohorts were significantly lower
than rates reported necessary to sustain herd immunity. The results of this study
show the tremendous value in determining seroprevalence on a local basis. We will
use these results to alter our approach to assessing travelers and others in our clinics
based on their birth year.
Disclosures. All authors: No reported disclosures.

1141. 2013-2014 Resurgence of 2009 Influenza A (H1N1) Infection among
Adults: Has the Epidemiology and Clinical Severity of Disease Changed?
John Arnold, MD1; Wei-Ju Chen, PhD2; Mary Fairchok, MD3; Christina Schofield, MD
FACP4; Tahaniyat Lalani, MBBS, MHS5; Patrick Danaher, MD6; Michael Rajnik, MD7;
Erin Mcdonough, BS8; Deepika Mor, MS9; Michelande Ridore, BA2; Timothy Burgess,
MD, MPH7; Eugene Millar, PhD9; 1Department of Pediatrics, Naval Medical Center
San Diego, San Diego, CA; 2Infectious Disease Clinical Research Program, Uniformed
Services University of the Health Sciences, Rockville, MD; 3Infectious Disease Clinical
Research Program, Tacoma, WA; 4Madigan Army Medical Center, Tacoma, WA;
5Naval Medical Center Portsmouth, Portsmouth, VA; 6San Antonio Military Medical
Center, Fort Sam Houston, TX; 7Walter Reed National Military Medical Center,
Bethesda, MD; 8Naval Health Research Center, San Diego, CA; 9Infectious Disease
Clinical Research Program, Rockville, MD
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Background. For the first time since the 2009 pandemic, 2009 Influenza A (H1N1;
pH1N1) emerged in 2013-2014 as the predominant influenza A subtype in the US. We
analyzed adult cases of pH1N1 from 2009-2014 to describe how the epidemiology and
clinical severity of disease has changed over time.
Methods. Established in 2009, the Acute Respiratory Infection Consortium

(ARIC) Natural History Study is an observational, longitudinal study of influenza-
like illness (ILI) among military beneficiaries at five US military treatment facilities.
Individuals age 18-65y with ILI onset <72h were eligible. Clinical symptoms and phys-
ical findings were ascertained at enrollment. Nasal/throat swabs were collected at base-
line and tested by influenza PCR.
Results. From 2009-2014, 161 enrollees were positive for influenza. Of these, 143

(88%) were influenza A, including 71 pH1N1 cases (50%). Twenty-six pH1N1 cases
were enrolled in the 2013-2014 influenza season. The age of pH1N1 cases was higher
in the current season compared to the previous four seasons (median 35y vs 27.6y,
respectively; P < 0.01). Cases in 2013-2014 had lower severity of cough (median
score 2 vs 3; P = 0.04) and composite systemic symptom score (mean score of chills,
muscle, headache, fatigue, and dizziness; median 1 vs 1.6; P = 0.01) than cases from the
previous four years. The proportion of pH1N1 cases receiving pH1N1-containing vac-
cine in the season of enrollment varied from 22.2% in 2009-2010 to 73.1% in 2013-
2014. In 2013-2014, 19 (66%) of 29 pH1N1 cases had received seasonal influenza vac-
cine >14 days prior to illness: 8 (42%) received quadrivalent and 11 (58%) received
trivalent vaccine. Quadrivalent vaccine recipients were younger than trivalent vaccine
recipients (mean 29.1y vs 44.3y; P = 0.004), with similar doses of influenza vaccine re-
ceived in the past 5 years. No significant differences in clinical severity were observed
in the two vaccination groups.
Conclusion. Middle-aged adults were more affected during the resurgence of

pH1N1 in 2013-14, while the highest incidence of pH1N1 2009-10 was among
those <25y. Symptom severity of pH1N1 infection appears to have lessened over time.
Disclosures. All authors: No reported disclosures.

1142. Critically Ill Children Hospitalized with an Acute Respiratory Viral
Infection: Characterizing ICU severity
Ilana Harwayne-Gidansky, MA, MD1; Joy Howell, MD1; J. Scott Baird, MD2; 1Pediatric
Critical Care Medicine, New York-Presbyterian Hospital, New York, NY; 2Pediatric
Critical Care Medicine, Columbia University Medical Center, New York, NY
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Background. Acute respiratory viral infections (ARVI) are a common public
health problem with a significant global health care burden. There is no comprehen-
sive data on which viral pathogen or pathogens are associated with the highest se-
verity in children with ARVI requiring intensive care. We characterized the severity
of critical illness secondary to ARVI in a Pediatric Intensive Care Unit (PICU). We
hypothesized that no single virus would consistently correlate with a greater severity
of illness.

Methods. We performed a retrospective chart review of children ≤18 years of age
with a respiratory viral infection and a positive PCR test (Respiratory Viral Panel, Bio-
fire) requiring PICU admission in a 23-bed New York City PICU between 2010-2013.
We described and analyzed the clinical characteristics of infected children. The insti-
tutional review board of Weill Cornell Medical College approved conduct of this study
with a waiver of informed consent.
Results. Our PICU admitted 2957 patients during the study period, of which 245

(8%) tested positive for a viral pathogen. The average age was 3.08 years (0.04-19.45),
compared to an average age of 3.48 years for the general PICU population. Most pa-
tients with a positive viral assay also had an underlying medical condition (78%). 103
patients (42%) with a respiratory virus were intubated and 27 patients (18.6%) had a
tracheostomy, compared to 221 (7.5%) and 81 patients (2.7%) respectively in the ge-
neral PICU population during the same period. Rhinovirus was the most common
pathogen, comprising 55% of our cohort. RSV comprised 13%. Regarding severity, ad-
enovirus (p = 0.06) and parainfluenza (p = 0.01) were associated with a longer length
of stay in both the PICU and hospital. Additionally, 67% of children with adenovirus
required mechanical ventilation vs only 29% of children with RSV, though these results
did not achieve statistical significance.
Conclusion. Our data suggests that while no single virus was responsible for an

overall greater severity of illness, parainfluenza and adenovirus trended towards this;
further study is needed. Overall, respiratory viruses have a considerable pediatric
healthcare and critical care burden.
Disclosures. All authors: No reported disclosures.

1143. GenMark ESensor Respiratory Viral Panel in an Inpatient Pediatric
Population
Sara Oliver, MD1; Jennifer Potter, MPH, MT2; Richard Covington, BS2; Kelly Tipler,
MS2; David W. Kimberlin, MD, FIDSA3; Mark N. Prichard, PhD2; 1Pediatric Infectious
Disease, University of Alabama at Birmingham, Birmingham, AL; 2University of
Alabama at Birmingham, Birmingham, AL; 3Pediatrics, University of Alabama at
Birmingham, Birmingham, AL
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Background. Respiratory viruses cause significant morbidity and hospitalization
among children. Recent advances in diagnostics have improved the ability to identify
viral pathogens, avoiding prolonged hospitalization and unnecessary antibiotic use. A
molecular diagnostic test was recently FDA approved (eSensor XT-8 with GenMark
Dx).
Methods. The standard of care to identify respiratory viral pathogens at our large

pediatric referral facility utilizes Direct Fluorescent Antibody (DFA), with viral culture
on DFA-negative specimens. GenMark probe testing was added to standard-of-care
testing for a total of 300 samples from inpatients during the 2012-13 respiratory sea-
son. 200 samples negative by DFA/culture and 100 positive by either DFA or viral cul-
ture were used. Clinical data were collected. Length of stay was only calculated for
those ≤ 21 days (n= 268), to exclude hospitalizations unlikely related to viral illness.
Results. The eSensor RVP identified viral nucleic acids in 74.1% of samples, com-

pared to 22.5% from standard of care, thus tripling the diagnostic yield. Results by virus
are listed in the table. There was no association with longer hospitalization or higher
acuity among subjects with multiple viruses detected, or with influenza or RSV alone.
Longer length of stay and higher acuity was only associated with Coronavirus. OC43 was
the most common coronavirus identified (71%) and these associations remained signifi-
cant. Younger subjects were more likely to have RSV, HRV, and > 1 virus.

Subject Characteristics by Virus

Virus N
Age (years)

mean
Length of Stay
(days) mean

p-
value

Higher
Acuity

p-
value

Influenza A 6 3.8 5.8 0.7 1.4% 0.4
Influenza B 11 3.1 3.8 0.3 4.2% 0.8
RSV 26 1.7 5.9 0.3 8.3% 0.3
PIV 10 3.3 3.9 0.3 2.8% 0.4
hMPV 25 2.2 4.6 0.5 11.1% 0.9
HRV 42 1.9 4.3 0.2 18.1% 0.9
ADV 7 4.1 2.7 0.1 2.8% 0.9
Corona 34 3.4 7.3 0.004 25.0% 0.004
OC43 24 3.5 7.4 0.011 18.1% 0.012
> 1 virus
detected

72 1.9 5.2 0.9 26.4% 0.4

Conclusion. The improved sensitivity of the eSensor RVP identifies many more
infections than current standard of care. Coronavirus, especially OC43, could poten-
tially represent a more virulent pathogen, associated with both prolonged hospitaliza-
tion and higher acuity. Detecting > 1 virus in a hospitalized child is not predictive of
higher acuity illness or longer hospitalization.
Disclosures. D.W. Kimberlin, GSK: Grant Investigator, served as study site for clin-

ical trials conducted by GSK (all monies went to university), Grant recipient; Gilead:
Grant Investigator, served as study site for clinical trials conducted by Gilead (all monies
went to my university). Grant recipient M. N. Prichard, GenMark: Investigator, Mark
Prichard received research funds from GenMark to defray costs associated with the
study. and Research support
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1144. Healthcare Acquired Crimean Congo Hemorrhagic Fever in Turkey
2002-2012 - Low Risk of Transmission in Routine Diagnostic Laboratory
Practice
Hakan Leblebicioglu, Prof1; Mustafa Sunbul, Prof1; Rahmet Guner, Prof2;
Hurrem Bodur, Prof3; Cemal Bulut, Associate Prof4; Fazilet Duygu, Associate Prof5;
Nazif Elaldi, Prof6; Gonul Cicek Senturk7; Nick J Beeching, MD8; 1Infectious Diseases
and Clinical Microbiology, Ondokuz Mayis University Medical School, Samsun,
Turkey; 2Infectious Diseases and Clinical Microbiology, Yildirim Beyazit University,
Medical School, Ankara, Turkey; 3Ankara Numune Research and Training Hospital,
Ankara, Turkey; 4Infectious Diseases and Clinical Microbiology, Ankara Research and
Training Hospital, Ankara, Turkey; 5Infectious Diseases and Clinical Microbiology,
Gaziosmanpasa University Medical School, Tokat, Turkey; 6Infectious Diseases and
Clinical Microbiology, Cumhuriyet University Medical School, Sivas, Turkey;
7Infectious Diseases and Clinical Microbiology, SB Diskapi Yildirim Beyazit Training
and Research Hospital, Ankara, Turkey; 8Liverpool School of Tropical Medicine,
Liverpool, United Kingdom
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Background. Healthcare-related transmission of Crimean Congo Hemorrhagic
Fever (CCHF) is a well- recognised hazard. We reviewed a decade of experience in Tur-
key, where CCHF is endemic, to determine the relative contributions of transmission
in near patient settings and in diagnostic laboratories.
Methods. Physicians managing patients provided retrospective case details from

clinical and public health records and details of their local infection control practices
relevant to CCHF. Only virologically/serologically confirmed cases were included.
Results. 7192 cases of CCHF were notified to the Ministry of Health (MoH) in

2002-2012, with 359 deaths (5 %), of which 4 were identified as nosocomial. The de-
tails of 37 confirmed healthcare-related cases were obtained from 7 centres, including
27 (73%) women, with 3/37 (8.1%) overall mortality. 16 (43%) were physician trainees,
15 nurses, 2 physician specialists, 2 medical students and 2 other staff. The main routes
of injury were needlestick in 28/37 (75.7%), other defined blood/secretion exposure in
8 (21.6%) and unidentified in 1 case. Post exposure ribavirin prophylaxis was admin-
istered after 18/28 (75.6%) needlestick and 0/9 other exposures. No possible or prob-
able laboratory-related infections were noted. An estimated minimum of 20,000
samples from CCHF patients were analysed in routine haematology and biochemistry
laboratories nationally in this period. The 7 reporting institutions are regional infec-
tious disease centres, where CCHF cases are managed with standard blood and secre-
tion precautions and staff are trained in safe sharps disposal. No special precautions are
taken in routine haematology and biochemistry labs to handle diagnostic samples from
CCHF patients in special cabinets.
Conclusion. Healthcare-related transmission of CCHF is dangerous but the inci-

dence in Turkey is lower than in other reports, involving an estimated total of 50-60
staff in 7192 admissions (<0.1%) in a decade. Those at greatest risk are ward-based staff
performing invasive procedures including cannulation and venepuncture, and these
staff especially need adequate training and protection. Our data suggest that there is
very little hazard from processing haematology and biochemistry blood samples
while following routine laboratory procedures.
Disclosures. All authors: No reported disclosures.

1145. 2009 H1N1 Compared to Post-pandemic H1N1 Influenza Among
Pediatric Inpatients
Suchitra Rao, MB, BS1; Joshua Williams, MD2; Maureen Cunningham, MD2;
Donna Curtis, MD, MPH3; Dayanand Bagdure, MD4; Mary Glode, MD, FIDSA5;
Samuel R. Dominguez, MD, PhD6; 1Pediatrics (Infectious Diseases), University of
Colorado School of Medicine, Aurora, CO; 2Pediatrics, University of Colorado School
of Medicine, Aurora, CO; 3Pediatric Infectious Disease, University of Colorado Denver
School of Medicine, Aurora, CO; 4Pediatric Critical Care, University of Maryland,
Baltimore, MD; 5Pediatric Infectious Diseases, University of Colorado School of
Medicine and Children’s Hospital Colorado, Aurora, CO; 6Department of Infectious
Disease, Children’s Hospital Colorado/University of Colorado School of Medicine,
Aurora, CO
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Background. The novel influenza A H1N1 strain emerged in 2009, contributing
to significant morbidity and mortality. It is not known whether the current H1N1
strains cause the same severity of illness. The aim of this study was to compare the
burden of disease from H1N1 influenza during the 2009 pandemic year to the sub-
sequent years (2010-2014) and to identify whether the same risk factors for severe
disease exist.
Methods. A retrospective cohort study of inpatients admitted to Children’s Hospital

Colorado with respiratory specimens positive for influenza fromMay 1, 2009 to Novem-
ber 30, 2009, and December 1, 2010-April 12, 2014 was conducted. Data regarding pa-
tient demographics, clinical symptoms and signs, comorbidities and outcomes were
compared to data previously obtained for the 2009 H1N1 pandemic influenza strain.
Results. There were 328 inpatients with H1N1 during the 2009 pandemic, and

120 during the post-pandemic years. 90% of all post-pandemic H1N1 was observed
during the 2013-2014 influenza season. 39% of patients with post pandemic H1N1
were completely vaccinated against influenza. Compared to the post-pandemic
years, there were more Hispanic, black and native-American patients with H1N1

admitted (P <0.02 for all) and more patients with an underlying medical condition
(P < 0.0001) during the pandemic year.
Older patients were more likely to be admitted to the ICU for both pandemic and post-

pandemic groups (median age 6.5 years and 4.9 years respectively, P =0.19). For patients
admitted to the ICU, there was higher antibiotic use during the pandemic year (82% vs
58%, P = 0.013). While a higher proportion of patients were admitted to the ICU during
2010-2014, 43/120 (36%) vs 84/328 (26%), P = 0.024, patients with 2009 H1N1 were more
likely to be intubated (P =< 0.0001), have mental status changes (P= 0.0005), hypotension
(P = 0.05) and have ARDS (P = 0.017) compared with the post-pandemic strain.
Conclusion. H1N1 represented the majority of influenza cases over the last influ-

enza season. While there were higher rates of ICU admission among inpatients with
post-pandemic H1N1, there appears to be decreased illness severity compared with the
pandemic H1N1 patients, including lower intubation rates, hypotension, ARDS and
mental status changes.
Disclosures. D. Curtis, Sanofi-Pasteur: Support for Investigator-Initiated proto-

col, Research support

1146. Prevalence of blood borne viruses in the dialysis unit, Mubarak Al-
Kabeer Hospital, Kuwait
Haya Altawalah, BSc, MBBS, FRCPath1; Mona Al-Houli, MB, BS, BSc2; Mamoun Al-
Qaseer, MB, BS, BSc, FRCPath3; Nada Madi, PhD4; Naser Husaain5; 1Virology Unit,
Ministry of Health, Mubarak Hospital, Kuwait; 2Virology Unit, Mubarak Al-Kabeer
Hospital, Kuwait; 3Clinical Virology Unit, Mubarak Al-Kabeer Hospital, Kuwait,
Kuwait; 4Virology Unit, Faculty of Medicine, Kuwait; 5Nephrology Consultant, Renal
Unit, Mubarak Al-Kabeer Hospital, Kuwait
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Background. Due to the lack of recent data in Kuwait, it was decided to investigate
the prevalence of HBV, HCV and HIV, among dialysed patients in the dialysis unit at
the Mubarak Al-Kabeer Hospital.
Methods. Between January 1–December 31, 2012, a total of 1,369 blood samples

were received by the virology unit from adult patients on dialysis at Mubarak Al-Kab-
eer Hospital.
HBV, HCV and HIV were screened. A positive screening result is followed by a con-

firmation method.
SPSS software (version 17.0 for Windows; SPSS, Chicago, IL) was used for all stat-

istical analyses. For categorical variables, χ2-test or Fisher’s exact was used.
Results. A total of 1369 blood samples were collected over a one year period with a

total number of 588(43%) females and a total number of 781 (57%) males. Seven hun-
dred and forty four (54.3%) samples were received from Kuwaitis and 625 (45.7%)
samples from non-Kuwaitis (table).

The prevalence of BBV in the dialysis unit in relation to gender and nationality with calculated
p-value

HBV HCV HIV

N (%) Negative
Gender: 1346 (98.3%) 1277 (93.3%) 1362 (99.5%)
Male 762 (97.6%) 709 (90.8%) 776 (99.4%)
Female 584 (99.3%) 568 (96.6%) 586 (99.7%)
Nationality: 736 (98.9%) 708 (95.2%) 740 (99.5%)
Kuwaiti 610 (97.6%) 569 (91%) 622 (99.5%)
Non-Kuwaiti
N (%) Indeterminate
Gender: 6 (0.4%) 6 (0.4%) 5 (0.4%)
Male 4 (0.5%) 5 (0.6%) 3 (0.4%)
Female 2 (0.3%) 1 (0.2%) 2 (0.3%)
Nationality: 4 (0.5%) 1 (0.1%) 2 (0.3%)
Kuwaiti 2 (0.3%) 5 (0.8%) 3 (0.5%)
Non-Kuwaiti 5
N (%) Positive
Gender: 17 (1.2%) 86 (6.3%) 2 (0.1%)
Male 15 (1.9%) 67 (8.6%) 2 (0.3%)
Female 2 (0.3%) 19 (3.2%) 0 (0.0%)
p-value 0.018 0.001 0.608
Nationality: 4 (0.5%) 35 (4.7%) 2 (0.3%)
Kuwaiti 13 (2.1%) 51 (8.2%) 0 (0.0%)
Non-Kuwaiti 0.020 0.012 0.557
p-value

Conclusion. The calculated prevalence for HBV, HCV and HIV are 1.2%, 6.3%
and 0.1%, respectively. The prevalence of HBV among males was significantly higher
when compared to females. HCV prevalence among males is significantly higher when
compared to females. The prevalence of HBV among non-Kuwaitis was significantly
higher when compared to HBV prevalence among Kuwaitis. HCV prevalence among
non-Kuwaitis was significantly higher when compared to HCV prevalence among Ku-
waitis. The prevalence for HIV in the dialysis is relatively low when compared with
HBV and HCV. Therefore, screening for HIV is best when based on a risk assessment
of individual patients.
Disclosures. All authors: No reported disclosures.
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1147. Factors Associated with Spontaneous Resolution of HCV Infection in
Untreated Individuals, Philadelphia
Danica Kuncio, MPH; Amy Hueber, BA; Kendra Viner, PhD, MPH; Claire Newbern,
PhD, MPH; Division of Disease Control, Philadelphia Department of Public Health,
Philadelphia, PA
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Background. Hepatitis C virus (HCV) affects approximately 3.2 million individ-
uals in the United States. An estimated 70% of HCV-infected individuals suffer from
chronic infection. The specific factors associated with spontaneous clearance of HCV
in the remaining 30% of individuals remains poorly defined. This study uses surveil-
lance data to highlight differences between those who spontaneously clear HCV infec-
tions and those who are chronically infected in a large urban area.
Methods. The Philadelphia Department of Public Health (PDPH) collects clinical

and risk factor data from patients and providers as a part of an enhanced surveillance
project. Surveillance data from January 1, 2013 – May 31, 2014 was used to compare
those with RNA-positive chronic HCV cases to individuals with resolved infection
(currently RNA-negative). Demographics, active risk factors (injection drug use
(IDU), tattoos, incarceration, many lifetime sex partners and being a man who has
sex with men) and passive risk factors (organ/blood transfusion, needle stick, and he-
modialysis) were compared.
Results. Of the 739 HCV patients investigated, 84 (11%) had resolved infections

without receiving treatment. These 84 individuals were less likely to be male (42% vs
62%, p-value = 0.0007), black (19% vs 47%, p-value < 0.0001), and were younger (me-
dian: 31 years vs 49 years, p-value <0.0001) than those with chronic infections. Chron-
ically infected individuals were more likely to be in care for HCV (61% vs 35%, p
<0.005) and have histories of IDU (54% vs 23%, p-value <0.0001) or incarceration
(54% vs 16%, p-value <0.0001).
Conclusion. Our findings support prior studies showing that African-Americans

and males are less likely to show spontaneous clearance of HCV. The association be-
tween high risk behavior and reduced HCV clearance may be partially explained by
reinfection with new viral strains, though further studies are warranted. By defining
the mechanisms underlying viral control, it may be possible to utilize robust surveil-
lance data to target individuals for treatment and/or care using risk and demographic
indicators. The use of new medications for HCV treatment with this enhanced target-
ing technique may allow for additional clearance of HCV infection in non-resolved
patients.
Disclosures. All authors: No reported disclosures.

1148. Characterization of Patients with Hepatitis B and C Infection at an
Urban Hospital, 2006-2013
Lisa Fitzpatrick, MD, MPH1,2; Joshua Stierwalt1; 1Infectious Diseases, United Medical
Center, Washington, DC; 2Epidemiology and Biostatistics, George Washington
University School of Public Health and Health Services, Washington, DC
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Background. Since the CDC now recommends routine Hepatitis C screening
among baby boomers, identifying patients with this infection has become a public
health imperative. In Washington, DC an area with high HIV and injection drug
use prevalences understanding the disease burden of both Hepatitis B and C is critical
due to the impact of co-infection. Despite this, the prevalence of Hepatitis B and C had
not been previously assessed at our hospital. Given the absence of these data we as-
sessed the demographics and volume of persons with Hepatitis B and C patronizing
our facility.
Methods. The hospital health information system was queried for hospital pa-

tients with Hepatitis B and C diagnosis codes from 2009-2013 irrespective of site of
service and reason for presentation. This list was further stratified to include persons
presenting for either hospital or emergency department (ED) admission. Demographic
data and primary, secondary and tertiary diagnosis codes were identified for each pa-
tient. Univariate analysis was conducted to epidemiologically characterize Hepatitis
patients seeking hospital-based care.
Results. Over the 5 year period, 5,129 visits for 4,201 individual patients occurred

among patients with Hepatitis B and C. The median age was 54 (range 17-91), 63%
were male, 76% were publically-insured and 13% were from correctional settings.
Over 95% were African-American and 68% resided in Southeast, Washington, DC. Be-
cause treatment for Hepatitis B and C were not available at our institution, no data
were available for treatment status. Primary, secondary and tertiary diagnoses were
largely related to chronic medical conditions rather than Hepatitis.
Conclusion. The prevalence of Hepatitis B and C infection in Southeast Washing-

ton, DC is significant. Given the need to expand testing and treatment for these dis-
eases, strategies are needed to ensure availability and access to care for this population.
In addition, this population was largely insured through public insurance programs
which suggests public policy will be needed to support the cost of care for this group.
Disclosures. All authors: No reported disclosures.

1149. High prevalence of Hepatitis B infection among pregnant mothers
attending Antenatal clinics in Hospitals in Gulu District, Northern Uganda
Pontius Bayo, MBChB, MMed(OBSGYN)1; Emmanuel Ochola, MBChB, MSc2;
Caroline Oleo, MBChB3; Amos D Mwaka, MD, MMed(Medicine)4; 1Obstetrics and
Gynaecology, St. Mary’s Hospital Lacor, Gulu, Uganda; 2HIV, Research and
Documentation, St. Mary’s Hospital Lacor, Gulu, Uganda; 3Obstetrics and

Gynaecology, Gulu Univesity Medical School, Gulu, Uganda; 4Medicine, Makerere
University College of Health Sciences, Kampala, Uganda
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Background. Newborn infants acquiring Hepatitis B Virus (HBV) infection
through peri-natal transmission have a greater than 95% chance of becoming
chronic carriers compared to 5% for infections acquired during adulthood. 50%of
the carriers will die of liver complications. Subsaharan Africa bears a big brunt of
the mortality attributed to HBV, but there is limited data on HBV burden and infec-
tivity among pregnant mothers in Uganda. We aimed to determine HBV infection
prevalence among pregnant women attending antenatal clinic (ANC) in the two
major Hospitals in Gulu District, Northern Uganda and to determine Hepatitis B e
antigen (HBeAg) positivity as a surrogate measure of risk of infectivity for vertical
transmission
Methods. A cross sectional study was done among pregnant women attending

ANC at Lacor and Gulu Hospitals. Demographic, clinical history and examination
data was collected by trained midwives. They were also tested for serum HBsAg
using ELISA. HBsAg positive women were also tested for HBeAg. Data was
analyzed using SPSS version 17, comparing proportinos using chi square and reporting
p values.
Results. Of 397 women studied, 47 (11.8%) tested positive for HBsAg. Of these 47

women, 4 (14.7%) were HBeAg positive. The highest HBsAg positivity rate was seen in
women aged 20 years or less (20%) compared to those above 20 years old (8.7%), OR
2.2 (CI 1.29-3.78), p = 0.005. HBsAg positivity was associated with high levels of leu-
cocytes, p = 0.046 but there were no significant difference between the HBsAg positive
and negative by liver enzymes, Hemoglobin level, neutrophil or mean WBC count.
HIV positivity was not a predictor of HBV positivity
Conclusion. There is a high prevalence of Hepatitis B infection among pregnant

women coming for care in Gulu and Lacor Hospitals (11.8%). Although high, this is
lower than the regional prevalence of 17-22%, possibly stressing the fact that there is
more early childhood transmission. A significant number of these mothers are HBe Ag
positive (14.9%) and may be at an even increased risk of transmitting infection to their
unborn babies, signifying need to vaccinate HBV exposed babies at birth for HBV,
which is not yet a standard practice in Uganda.
Disclosures. All authors: No reported disclosures.

1150. The Disease Burden of Chronic Hepatitis C in Turkey
Ramazan Idilman Gastroenterology, Ankara University School of Medicine, Ankara,
Turkey
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Background. Hepatitis C virus (HCV) disease burden and the impact of new potent
direct acting antivirals (DAAs) in Turkey are currently unknown. We examined HCV-
related disease progression to quantify the burden of disease from a Turkish perspective.
Methods. Using a modeling approach, we quantified the HCV-infected population

and associated disease progression through 2030. The HCV-infested population was
characterized using published literature, Turkish government reports including year-
end 2013 and estimates from a panel of country experts. We developed three treatment
strategies to analyze the changes in burden of HCV infection: treatment of patients >F3
with new DAAs (restricted treatment), treatment of all patients with new DAAs (unre-
stricted treatment) and increased diagnosis and treatment for the elimination of HCV.
Results. The viremic prevalence is estimated to have peaked in 1998 (601,000 in-

dividuals), and to decline 40.2% by 2030 (359,000 cases). However, the number of
cases of compensated (n = 74,500) and decompensated (n = 9.480) cirrhosis, HCC
(n = 4,170), and liver-related deaths (n = 3,670) will peak between 2028-2032.
Compared to the base case, under restricted treatment HCV related mortality will

decrease 7% by 2030. Under unrestricted treatment, HCV related mortality will de-
crease 22% by 2030. Elimination was achieved through aggressive treatment and diag-
nosis wherein mortality was decreased by 77%.
Conclusion. Prevalence of HCV infection in Turkey has been declining for the last

15 years; however, the prevalence of HCV-related liver disease, morbidity and mortal-
ity is increasing. This analysis may facilitate the development of strategies for HCV care
and management in Turkey.
Disclosures. All authors: No reported disclosures.

1151. Geographic Distances Between Patients and Providers for Hepatitis C
Virus Infection Testing
Monina Klevens, DDS, MPH1; Carmen Pugh, MT2; John Ward, MD3;
Daulati Thakare1; Scott Holmberg, MD, MPH4; 1Division of Viral Hepatitis, Centers
for Disease Control and Prevention, Atlanta, GA; 2National Office of Quality,
LabCorp, Burlington, NC; 3Division of Viral Hepatitis, Centers for Disease Control
and Prevention/NCHHSTP, Atlanta, GA; 4Division of Viral Hepatitis, National Center
for HIV, Viral Hepatitis, STD, and TB Prevention, Centers for Disease Control and
Prevention, Atlanta, GA
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Background. To address the lack of US specialists available to care for the estimat-
ed 2.7 million persons with chronic hepatitis C virus (HCV) infection, CDC supports
training of primary care providers and technology to offer remote treatment options.
We evaluated the distance patients travelled to visit the provider ordering HCV tests.
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Methods. A new private-public partnership allowed for preliminary analysis of
LabCorps testing records conducted during February – July 2012. HCV-related tests
consisted of antibody, nucleic acid (RNA and genotype) and host IL28B tests. We cal-
culated the frequency and distribution of tests by test type, and the ratio of number of
tests and unique providers by provider specialty. We used SASHELP.zipfile to estimate
the distance between the center of the patient zipcode and the center of the provider
zipcode to compare median distances by provider specialty and US state.
Results. CDC received records from 1,112,105 tests conducted by LabCorps dur-

ing the 6 month period. Of these, 83% (926,805) were antibody tests, 16% (178,020)
were nucleic acid tests, and <1% (7,276) were IL28B tests; 981,078 tests ordered by
120,721 providers had complete information. The test to provider ratio was 8.1 overall
and was higher for infectious diseases (23.7) and hepatology (26.1) specialists com-
pared with primary care providers (family practice, 6.4; general practice, 6.6; internal
medicine, 7.3). For 571,356 records, the median distance between patient and provider
zipcodes was 12.1 miles. The median distance patients travelled did not differ by type
of test; 12.0 miles for an antibody test and 12.4 miles for a nucleic acid test. However,
the median distance to see a primary care provider was shorter (internal medicine 8.0
miles, general practice 10.0 miles, and family practice 11.5 miles) compared to the me-
dian distance travelled to see a gastroenterologist or hepatologist (12.4 miles, and 22.7
miles, respectively).
Conclusion. Patients were closer in proximity to primary care providers and if

these can be trained to test and provide care and treatment, then more infected persons
could be helped.
Disclosures. All authors: No reported disclosures.

1152. Burden of Hepatitis C Virus and Infective Endocarditis in
Community and Inmate Hospitalized Patients in Massachusetts
Alysse Wurcel, MD, MS1; Michaela Superson, BA2,3,4; Kathryn Noonan, MS2;
Dan Church, MPH5; Shauna Onofrey, MPH5; Arthur Kim, MD6; Barbara Mcgovern,
MD7,8; 1Geographic Medicine and Infectious Diseases, Tufts Medical Center, Boston,
MA; 2The Lemuel Shattuck Hospital, Jamaica Plain, MA; 3The Ragon Institute of
MGH, MIT, and Harvard University, Cambridge, MA; 4Massachusetts General
Hospital, Boston, MA; 5Massachusetts Department of Public Health, Jamaica Plain,
MA; 6Infectious Diseases, Massachusetts General Hospital, Boston, MA; 7Tufts
Medical Center, Boston, MA; 8AbbVie, North Chicago, IL
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Background. Increasing rates of ED visits and hospitalizations secondary to opiate
abuse have been observed by the MA DPH. Despite these trends, there is a relative lack
of data on hospitalizations related to infectious complications of injection drug use,
including Hepatitis C Virus (HCV) and infective endocarditis (IE) in the public health
or corrections setting.
Methods. We performed a retrospective review of electronic medical records of

patients who were discharged from Lemuel Shattuck Hospital, a MA public health fa-
cility that provides care to inmates and community patients. We collected information
on discharges from the hospital in 2004, 2008 and 2011 including patients’ age, race,
gender and incarceration status, and presence of ICD-9 codes for HCV, IE and opioid
abuse.
Results. There were a total of 3969 discharges; 83% of patients were male, 55% in-

mates, and 55% white. 24% of patients were admitted more than once. Mean age in-
creased from 46.0 (2004) to 47.6 (2008) and 47.7 (2011; ANOVA, p = 0.001). The
proportion of discharges with HCV ICD-9 codes increased from 2004 (21.6%) to
2008 (23.9%) and 2011 (26.3%; p= 0.003). The proportions of discharges with IE
and opioid abuse also increased. Inmate discharges with HCV and opioid abuse in-
creased, but not inmate discharges with IE.

Conclusion. Our data show an increasing burden of hospitalizations at a public
health facility in people with a history of HCV, IE and opioid use. Increasing rates
of HCV and IE are the likely downstream infectious complications of a local epidemic
of opiate abuse and transition to injection drugs. These data inform future public
health, hospital and corrections departments resource allocations into HCV and sub-
stance abuse treatment programs.
Disclosures. A. Kim, Abbvie Pharmaceuticals: Scientific Advisor, Consulting fee;

Gilead Sciences: Investigator and Scientific Advisor, Consulting fee and Research grant;
Bristol-Myers Squibb: Investigator, Research grant

1153. Epidemiology and Trend in hepatitis A hospitalizations in the United
States, 2002 – 2011
Melissa Collier, MD, MPH1; Fujie Xu, MD, PhD2; Xin Tong, MPH3; 1Division of Viral
Hepatitis, Centers for Disease Control and Prevention, Atlanta, GA; 2Division of Viral
Hepatitis, Atlanta, GA; 3Centers for Disease Control and Prevention, Atlanta, GA
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Background. Hepatitis A virus infection is a mild disease in children, but illness
severity increases with age, particularly in persons with chronic liver disease. An effec-
tive vaccine is available, and vaccination of all children aged 12–23 months and of
adults with chronic liver disease is recommended. The purpose of this study is to assess
changes in hospitalization rates in the last decade and describe characteristics of per-
sons hospitalized for hepatitis A.
Methods. We used data from the National Inpatient Survey (NIS), the largest pop-

ulation-based hospital inpatient care database available in the United States. Hospitali-
zations with hepatitis A as the primary diagnosis were identified by the ICD-9 code 070.
To develop national estimates we used discharge weights provided by NIS, to extrapolate
the NIS sample to the total hospitalizations nationwide. The study period was divided
into time intervals: 2002-2003, 2004–2005, 2006–2007, 2008-2009 and 2010-2011.
Results. Rates of hospitalization for hepatitis A as the primary diagnosis decreased

proportionally across all regions from 0.72/100,000 to 0.29/100,000 (p <0.0001) during
2002–2011. Mean age increased from 37.6 years to 45.5 years (p <0.0001) during the
same time period. Percentages of hospitalizations for hepatitis A that were covered by
Medicare increased from 12.4% to 22.7% (p <0.0001). The percentage of comorbid med-
ical conditions also increased from 2002-2003 to 2010-2011; specifically, non-alcohol re-
lated liver diseases (from 5 to 13%), alcohol-related liver disease (from 2 to 5%), other liver
disease (from 6 to 18%), ischemic heart disease (from 5 to 9%), and hypertension (from
17 to 27%). There was no significant change in length of stay or in-hospital deaths.
Conclusion. Hospitalization rates for hepatitis A illness declined from 2002–2011,

and the characteristics of persons hospitalized for hepatitis A disease have shifted to
those who are older and more likely to have comorbid medical conditions. Although
there are fewer hospitalizations, persons who are hospitalized were sicker in 2011 com-
pared to 2002. Hepatitis A vaccination of persons with liver disease or cardiovascular
diseases should be prioritized to prevent poor outcomes from hepatitis A disease.
Disclosures. All authors: No reported disclosures.

1154. Host and Pathogen Genetics Modulate HSV-1 Severity
Meena Ramchandani, MD, MPH1; Ronnie Russell2; Lichen Jing, PhD2;
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University of Washington, Seattle, WA; 2University of Washington, Seattle, WA;
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4Laboratory Medicine, University of Washington, Seattle, WA; 5Fred Hutchinson
Cancer Research Center, Seattle, WA; 6Department of Medicine, University of
Washington, Seattle, WA; 7Medicine, University of Washington, Fred Hutchinson
Cancer Research Center, Seattle, WA
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Background. HSV-1 infection has a wide severity spectrum in the immunocom-
petent host, from asymptomatic seropositivity to frequent orolabial lesions. To gain
insight into virus and host genotype contributions to disease phenotype, we evaluated
HSV-1 genotypes and immunity in mono- (MZ) and dizygotic (DZ) twins.
Methods. HSV-1 seropositive twin pairs collected daily oral swabs for quantitative

HSV-1 PCR and kept symptom diaries for 60 days. Associations of shedding rates were
assessed by estimating correlations. We categorized the viral strain as identical or dif-
ferent in each pair with DNA available for genotyping from both. The identity and
breadth of HSV-1 antigens recognized by circulating CD4 T-cells were determined
using a complete HSV-1 ORF (open reading frame) set. CD4 T-cell responses were
scored as present or absent to each ORF. We used a bootstrap method to estimate
the distribution of agreements in ORF responses between individuals.
Results. We enrolled 29 MZ and 22 DZ twin pairs. The overall shedding rate was

10.3% of days (median 9.3%; range 0-47%). There was a positive correlation between
shedding rates within twin pairs (r = 0.33, p = 0.015) but not among unrelated individ-
uals (r = -0.086; p = 0.5). Genotyping showed that 15/14 twin pairs had the same/
different HSV-1 strain, respectively. The correlation for shedding rates in all twin
pairs was higher in those with the same virus (r = 0.55, p = 0.033) vs different (r = -
0.169, p = 0.56). 8 MZ pairs were analyzed for CD4 T-cell responses. The median num-
ber of ORFs recognized per person was 19 (range 6-35). The bootstrapped mean per-
cent agreement in ORF response between unrelated pairs was 71% (5th/95th percentile,
67%/75% respectively). The percent agreement between the original 8 pairs of MZ
twins was 77% (p = 0.003 for difference from bootstrapped dataset).
Conclusion. A relationship between HSV-1 shedding and host genotype is sup-

ported by our observation of a higher correlation in HSV-1 shedding between twin
pairs than between unrelated individuals and similar CD4 T-cell responses between
MZ twins. These data and the higher correlation in shedding rates among twins
with the same vs different virus suggests that both viral and host genetics contribute
to HSV-1 severity.
Disclosures. A. Wald, Aicuris: Consultant, Consulting fee; Genocea: Investigator,

Research support; Agenus: Investigator, Research support; Vical: Investigator, Research
support
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1155. Origin of the dengue virus outbreak in Martin County, Florida,
USA 2013
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Sharon Isern4; Frank Teets4; Scott Michael4; 1Midway Immunology and
Research Center, Fort Pierce, FL; 2College of Medicine, Florida State University,
Tallahassee, FL; 3ViiV Healthcare, Pembroke Pines, FL; 4Florida Gulf Coast University,
Fort Myers, FL
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Background. Dengue virus (DENV) is the most important mosquito-transmitted
virus worldwide. DENV is also increasing in transmission and range. This is evidenced
in the United States by two outbreaks in South Florida. The question of whether these
two Florida outbreaks were caused by the same DENV strain has implications for sur-
veillance and control. If the two viruses are similar, then that would suggest that a sin-
gle introduction had spread to multiple areas in Florida due to movement of people/
mosquitoes within the state. If the two viruses are distinct, that would suggest a new
introduction of DENV in Florida from outside the USA. Control and surveillance mea-
sures to address these two scenarios would differ in focusing on local vs international
transport. In this study, we report clinical findings from an index case and phylogenetic
analysis of the E gene region from the infecting DENV.
Methods. A 56 year-old male gutter installer was evaluated August 2013 with gen-

eralized body aches and flulike symptoms. Two other employees were admitted with
similar symptoms. He was seen in the Emergency room and discharged on oseltamivir.
He was readmitted the following day with a temperature of 102 degrees F and a diffuse
skin rash. His physical examination was remarkable for a faint macular papular rash.
His WBC was 0.9 with Neutrophils 16%, Bands 32%, Lymphocytes 34%, Monocytes
10%. His platelets were 23K. His ALT was 552, AST 270, Total Bilirubin 0.6. Influenza
antigen was negative. His cultures were negative for CMV, EBV, and HIV. DENV IgM
was confirmed positive five days later after his symptoms improved but IgG was neg-
ative. His platelets normalized as well as his LFTs prior to discharge.
Results. Sequencing results from virus amplified from this patient indicate that the

2013 Martin County DENV-1 strain is distinct from the 2009-2010 Key West DENV-1
and that it is most closely related to viruses from a recent expansion of South American
DENV-1 strains into the Caribbean.
Conclusion. The phylogenetic analysis of our index patient demonstrates a dis-

tinct virus from the 2009-2010 outbreak in Key West. This suggests a new introduction
of DENV in Florida from outside the US and warrants immediate Control and Surveil-
lance policy for the Florida - Caribbean port of entry.
Disclosures. All authors: No reported disclosures.

1156. Clinical syndromes associated with Kaposi Sarcoma Herpesvirus lytic
replication: Comparing features of KSHV Inflammatory Cytokine
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Seattle, WA; 3Department of Laboratory Medicine, University of Washington, Seattle,
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5Division of Hematology and Oncology, University of Washington, Seattle, WA;
6Department of Medicine, Harborview Medical Center, Seattle, WA
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Background. Kaposi Sarcoma Herpesvirus (KSHV) is the causative agent for Ka-
posi Sarcoma (KS), Primary Effusion Lymphoma (PEL) and Multicentric Castleman
Disease (MCD). The recently described entity KSHV Inflammatory Cytokine Syn-
drome (KICS) shares features of systemic inflammation with MCD but lacks the char-
acteristic pathology.
Methods. Symptomatic patients with plasma KSHV DNA > 4 log copies/mL were

identified at Harborview Medical Center in Seattle, WA. They were categorized accord-
ing to the National Cancer Institute HIV/AIDS Malignancy Branch working case def-
inition of KICS and Hemophagocytic Lymphohistiocytosis (HLH)-2004 criteria.
KSHV DNA was measured by an in-house PCR assay for ORF73; Interleukin-6 (IL-
6) by sandwich immunoassay (Viracor-IBT); and Immunohistochemistry by mono-
clonal antibody for LANA-1.
Results. In a 1 year period, we treated 3 patients with inflammatory syndromes

associated with KSHV lytic replication. All were HIV infected, with CD4 counts
506, 216 and 230 cell/µL, HIV plasma RNA 5.0, 2.3, 1.9 log copies/mL, with antiretro-
viral therapy used by the latter 2 patients. Each had fever > 40oC, fatigue and respira-
tory or neurologic symptoms. Labs revealed marked thrombocytopenia, anemia,
hypoalbuminemia and elevated plasma CRP (100, 147, 94 mg/L), IL-6 (n/a, 243, 94,
normal < 17 pg/mL) and KSHV PCR (7.2, 4.8, 6.1 log copies/mL). Radiography
showed diffuse lymphadenopathy (3/3), splenomegaly (2/3) and pleural effusion (1/
3). Patient 1 had reactive hyperplasia on lymph node (LN) biopsy, was diagnosed
with HLH and treated with cyclosporine and dexamethasone; patient 2 had KS with
non-specific MCD-like changes (figure), was diagnosed with KICS and treated with
valganciclovir and rituximab + doxorubicin (val + R-Dox); and patient 3 had flare of
MCD and was treated with val + R-Dox. All patients are alive at mean (range) 204
(23 – 373) days with median 1 relapse.

Conclusion. KSHV can cause critical illness by an IL-6 mediated inflammatory
process clinically similar to severe sepsis or HLH. KICS and MCD are different by
subtle findings on pathology and diagnostic uncertainty persisted after applying the
case definition. Antiviral, immunomodulatory and cytotoxic chemotherapies were
used with good outcome in these 3 patients.
Disclosures. All authors: No reported disclosures.
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Microbiology, Yildirim Beyazit University, Faculty of Medicine, Ankara, Turkey
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Background. Crimean Congo hemorrhagic fever (CCHF), which is endemic in our
country, is the widest spread of the viral hemorrhagic fevers. In our study relation of viral
load with mortality and clinical and laboratory findings were evaluated retrospectively.
Methods. A total of 126 patients that were treated in our clinic with diagnosis of

CCHF between 2008 and 2013 were included in the study. Routine laboratory param-
eters were taken from hospital records whereas measurement of CCHF viral load were
performed from serum samples conserved at -80°C with Real Time PCR.
Results. In our study, mortality rate was 11.1%. The most important prognostic

factor was found to be viral load with a mean of 8,3x107 copy/ml in patients who sur-
vived and 4,6x109 copy/ml in patients who died. As viral load increases PT and aPTT
times significantly extend; INR, AST, ALT, CPK, LDH, and creatinine levels rise and
the probability of bleeding and seizure significantly increase. Any of the patients who
had viral load greater than 2x109 copy/ml survived.
When cut-off value that can estimate the prognosis is calculated, probability of

survival is found to be significantly reduced where viral load > 1.03x 108 copy/ml.
Patients were categorized according to their viral load with a cut-off value of 108

copy/ml. While no significant differences were found for frequency of fever, myalgia,
nausea and vomiting and abdominal pain; patients with 108 copy/ml or higher viral
load had diarrhea, headache and unconsciousness significantly more frequently.
Among clinical findings; bleeding, seizure and haemodialysis were significantly
more frequent in patients with viral load 108 copy/ml or higher (p < 0.05). WBC,
haemoglobin, and platelet counts were significantly lower in patients who had 108

copy/ml or higher viral load whereas AST, ALT, CPK, LDH, creatinine levels, PT
and aPTT time, D-dimer levels and INR were found to be significantly higher
among same patients. All blood product transfusions were significantly used more
in patients who had viral load > 108 copy/ml.
Conclusion. Our study has the largest number of patients among studies which

evaluate viral load on CCHF. As in all other studies, our study shows that viral load
is the most effective parameter on mortality and as viral load increases survival rate
significantly decreases.
Disclosures. All authors: No reported disclosures.
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1158. Significance of HIV Viral Load and CD4 Count on Kaposi Sarcoma in
the Era of Highly-Active-Antiretroviral Therapy
Shivani Garg, MD1; Gentry King, MD2; Anthony Scarpaci, MD3; 1Department of
Internal Medicine, Einstein Medical Center, Philadelphia, PA; 2Medicine, Einstein
Medical Center, Philadelphia, PA; 3Department of Hematology and Oncology, Albert
Einstein Medical Center, Philadelphia, PA

Session: 134. Viral Infections: Pathogenesis
Friday, October 10, 2014: 12:30 PM

Background. Approximately 20% of patients with HIV will have Kaposi Sarcoma
(KS) and about half will die within 3 months of diagnosis. Incidence and outcomes of
KS have traditionally been linked to CD4 counts <350. More recently, KS has been
increasingly described in higher CD4 counts and variable presentations in the era of
Highly-Active-Antiretroviral-Therapy (HAART). No studies have established the role
of Viral Load (VL) on KS. The goal was to determine the effect of CD4 count and HIV
VL on KS presentation and outcomes.
Methods. Retrospective review of KS patients with HIV admitted over 12 years

(2000-2012). KS patients without HIV infection were excluded. Patients were divided
into 4 groups based on CD4 count (>200 or < 200) and VL (>100,000 or <100,000).
Groups were analyzed with regards to KS severity (good vs poor risk), extent (soft-tis-
sue vs visceral), receipt of HAART and survival (<3 months vs >6 months). Statistical
analysis was done via Chi-Square.
Results. 43 patients were included. KS affected predominantly young (30-40yrs),

male (93%) HIV patients with VL >100,000 (85%) and CD4 counts <200 (53.4%). Pa-
tients with VL >100,000 had a statistically significant increased incidence of visceral
involvement (96%, p < 0.001) and more severe disease (71.9% poor risk). No statisti-
cally significant difference between receipt of HARRT and survival was seen between
patients with viral load >100,000 and < 100,000. Patients with CD4 counts <200,
showed a trend towards less severe disease (66.7% with good risk), increased survival
(59.4% survived > 6 months) and less use of HAART (20%). Although, these differenc-
es were statistically insignificant.
Conclusion. HIV VL of >100,000 is correlated with increased severity and extent

of KS. Though statistically insignificant, CD4 counts <200 showed a trend for less se-
vere disease and increased survival despite less use of HAART. Larger prospective stud-
ies are warranted to elucidate on these differences.
Disclosures. All authors: No reported disclosures.

1159. BanLec, a banana lectin, is a potent inhibitor of Middle East
respiratory syndrome coronavirus in in vitro assays
Jasper Chan, MBBS, FRCPath1,2; Kwok-Hung Chan, PhD, FRCPath1,2;
Dan Boudreaux, PhD3; Michael Swanson, PhD4; David Markovitz, MD3; Kwok-
Yung Yuen, MD5,6; 1Department of Microbiology, University of Hong Kong, Hong
Kong; 2State Key Laboratory of Emerging Infectious Diseases, University of Hong
Kong, Hong Kong; 3Department of Internal Medicine, University of Michigan, Ann
Arbor, MI; 4Division of Infectious Diseases, University of North Carolina, Chapel Hill,
NC; 5Department of Microbiology, University of Hong Kong, Pokfulam, 6State Key
Laboratory of Emerging Infectious Diseases, University of Hong Kong, Pokfulam,
Hong Kong

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Middle East respiratory syndrome coronavirus (MERS-CoV) contin-
ues to cause human infections with multiple clusters two years after the onset of the ep-
idemic. Though mild cases have been recognized, the infection is severe in those with co-
morbidities and >30% of patients die from the infection. Our recent structure-based de-
velopment of a fusion inhibitor is one of the few treatment options for MERS and it led
us to hypothesize that other existing antivirals that block cellular entry may also be active
against MERS-CoV. BanLec is a jacalin-related banana lectin that has potent anti-HIV
activity through binding to glycosylated viral envelope proteins and blocking cellular
entry. We assessed the anti-MER-CoV activity of BanLec in cell culture assays.

Inhibitory effect of BanLec on MERS-CoV replication

Cell linea EC50 EC90 EC99 CC50
b SIc

Vero 3.99±0.22 7.95±0.21 8.84±0.20 >10 >2.51
Calu-3 4.82±0.48 8.95±0.40 9.88 ± 0.39 >10 >2.07
HK2 4.58±0.005 8.74 ± 0.17 9.67 ± 0.21 NA NA

aEC50 was determined by CPE inhibition assay in Vero and Calu-3 cells, and by
PRA in the HK2 cells
bNA, not available
cSelectivity index = CC50/EC50

Methods. The anti-MERS-CoV activity of BanLec was assessed by cytopathic ef-
fect (CPE) inhibition, viral yield reduction, and plaque reduction (PRA) assays in
Vero, Calu-3, and/or HK2 cells. The cytotoxicity of BanLec was also assessed.
Results. The CC50 of BanLec was >10 nM in Vero and Calu-3 cells. CPE was

completely absent in Vero and HK2 cells infected with MERS-CoV on 3 dpi with
30.00 nM of BanLec. In Calu-3 cells, CPE was completely absent at 90.00 nM of the
drug. The EC50 of BanLec ranged from 3.99-4.82 nM (table). The mean viral loads
reduced by 7.13, 3.40, and 3.63 log10 copies/ml in Vero, Calu-3, and HK2 cells re-
spectively (Figures 1A, 1B and 1C). The highest percentage of plaque reduction at a

concentration of >10 nM of BanLec were 100% and 59.5% in Vero cells and HK2
cells respectively (Figures 2A and 2B).

Conclusion. BanLec exhibits potent in vitro anti-MERS-CoV activity. The detailed
mechanism and in vivo correlation of its antiviral activity should be further tested in an-
imal models. The potential advantages of using BanLec for MERS include its high stabil-
ity and the prospect of using it as a topical treatment or prophylaxis for exposed patients.
Disclosures. D. Markovitz, Novartis Vaccines: Collaborator, Consultant and

Grant Investigator, Research grant, Speaker honorarium and patenting the use of
the modified lectin for purifying vaccine antigens

1160. Compliance of rabies post exposure prophylaxis and rabies vaccine
application problems
Asim Ulcay; Mustafa Hatipoglu; Oral Oncul; Deniz Eray Gokce; Vedat Turhan;
Hakan Erdem; Levent Gorenek; GATA Haydarpasa Training Hospital, Infectious
Disease and Clinical Microbiology Deparment, Istanbul, Turkey

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. In our country and around the World rabies remains important due
to mortality rates and lack of specific treatment. Of patients who were admitted to our

S344 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



clinic with suspicion of rabies contact (post exposure) vaccination compliance scheme
and side effects aimed to be assessed.
Methods. In our study, patients applying to our clinic since September 8, 2009

through April 4, 2014 were included. A retrospective study was performed to scan
the file. Incompliance of rabies post exposure prophylaxis; delaying vaccination
dates, missing the vaccination and refusing the treatment.
Results. The study included 685 patients, of 53.4% were male. The age range was

1-86. 88.7% of the post exposure rabies cases applied in the first 48 hours, 11.3% in 2-
15 days. 52% of cases were with cat exposure, 46% were with dog exposure. Exposure to
animals living on the streets were 58.3%, exposure to owned but unvaccinated animals
were 16.6%. 89,2% of the patients had rabies vaccine and / or rabies antiserum. 74 of
the patients (10.8% ) could not demonstrate good compliance with the planned scheme
rabies vaccine (table). In these cases, 16 individuals completed vaccination schedule
with delay. Only in a child case, fever observed after the first dose of vaccine. Serious
adverse reaction was not observed.

Characteristics of cases of rabies post exposure prophylaxis our service

Category Subcategory N(%)

Application time 0-48 hour 598 (88,7)
2-7 day 65 (9,6)
7-15 day 11 (1,6)

Contact type Bite 375 (54,9)
Scracth 278 (40,7)
Other 16 (4,4)

Type of animal Dog 316 (46,1)
Cat 356 (52)
Other 13 (1,9)

Treatment schema 1+1 (0. and 3. Day) 15 (2,2)
2+1+1 32 (4,7)
5 doses vaccine and/or Ig 624 (91,1)
Other 14 (2,1)

Compliance Well 610 (89,2)
Lately vaccinated 16 (2,3)
Not completed dose 41 (6)
Reject to offer the vaccine 6 (0,1)

Conclusion. 11,3% of the cases applied 48 hours later, 10,8% did not comply with
given vaccination scheme. Therefore we assume that a public awareness should be
build about rabies post exposure prophylaxis and compliance of case or case relatives
for vaccination against rabies.
Therefore it is necessary to inform the theme of rabies in the community, when it is

applied after contact with the patients and their relatives, the risk of rabies vaccine
given as much detail as possible about the need to improve compliance with the
scheme is evaluated.
Disclosures. All authors: No reported disclosures.

1161. Use Specific Quaternary Ammonium Formulations for controlling
the spread of Noroviruses in Institutions
Charles Gerba, PhD; Kelly Bright; Soil, Water and Environmental Science, University
of Arizona, Tucson, AZ

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Noroviruses have caused numerous outbreaks in health care envi-
ronments and in other institutions (schools, hotels, cruise ships, etc.). They survive
well on surfaces and have a low infectious dose. Selection of proper disinfectants
and cleaning tools are critical in controlling the spread of these viruses. Quaternary
ammonium compounds (QAC) are active ingredients for many common disinfectants
used in the households and institutions. Successful application depends upon selecting
the proper formulation for the target organism(s), the specific need (i.e., fomite, hand
sanitizer), and application (spray, disposable wipe).
Methods. We evaluated the application of QAC’s registered by the EPA for

efficacy against norovirus in different settings for controlling their spread. QAC
formulations known to be effective against noroviruses were first evaluated in
the laboratory to confirm their effectiveness. QAC-based formulation wipes
delivered a more controlled dose of QAC to the treated surface. The first inter-
vention involved an elementary school in which QAC wipes were used in six
class rooms to wipe the children’s desk tops at the end of the school day over a
period of three months. The occurrence and concentration of norovirus on class-
room surfaces was compared to an equal number of classrooms which did not
use wipes.
Results. Norovirus was commonly detected on classroom surfaces during the

winter in classrooms that did not use QAC wipes. The concentration of norovirus
was statistically significantly lower (by 99.9%) in the classrooms using the wipes.
In addition, absenteeism rates were statiscally significantly less in the classrooms
using the wipes. In a second intervention we assessed the impact of cleaning dormi-
tories which were closed after an outbreak of norovirus. Norovirus was detected on
73% of the surfaces tested in the dorm rooms after the outbreak. A onetime use of
QAC wipes by cleaning crews resulted in the virus being detect on fewer than 30% of
the surfaces.
Conclusion. The results indicate that QAC–based formulations known to be effec-

tive against norovirus can result in decreased exposure to noroviruses (and related

viruses such as SARS) in venues such as schools and offices where close contact
with others facilitates rapid disease spread.
Disclosures. C. Gerba, Consumer Specialty Products Association: Consultant,

Consulting fee

1162. Self-administration of intranasal influenza vaccine: immunogenicity
and volunteer acceptance
Timothy Burgess, MD, MPH1; Clinton K. Murray, MD2; Mary Bavaro, MD3;
Michael Landrum, MD2; Nicholas Martin, PhD4; Daniel Ewing, BS4;
Kanakatte Raviprakash, PhD4; Jessica Rosas, BS2,5; Elizabeth Zell, MStat6;
Kenneth Wilkins, PhD5; Deepika Mor, MS5; Eugene Millar, PhD5; 1Walter Reed
National Military Medical Center, Bethesda, MD; 2San Antonio Military Medical
Center, San Antonio, TX; 3Naval Medical Center San Diego, San Diego, CA; 4Naval
Medical Research Center, Silver Spring, MD; 5Infectious Disease Clinical Research
Program, Rockville, MD; 6Stat-Epi Associates Inc., Ponte Vedra Beach, FL

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Military personnel in congregate settings are at increased risk for in-
fluenza. In an epidemic, a mass vaccination strategy would maximize force health pro-
tection. Self-administration of live attenuated influenza vaccine (LAIV) with minimal
healthcare worker supervision may be a means to achieve deployment readiness while
sparing the use of human resources.
Methods. A phase IV, open-label, randomized controlled trial to evaluate the

immunogenicity and acceptance of self-administered (SA) LAIV was conducted
at two military hospitals over two influenza seasons (2012-2014). SA subjects
were randomized to either individual self-administration or self-administration in
a group setting (groups of 5 or 10 subjects each). Control randomized subjects re-
ceived healthcare worker-administered (HCWA) LAIV. Serum was collected pre-
vaccination and 28 (±7) days later for anti-hemagglutinin (HAI) antibody. The pri-
mary endpoint was immunogenicity (geometric mean titer, GMT) non-inferiority
between SA and HCWA groups. Subjects were surveyed on preferred method of
administration.
Results. A total of 1077 eligible subjects consented and were randomized (529 SA,

548 HCWA). Subject characteristics, including age, sex, race, study site, and beneficiary
status were similar between groups, though SA subjects were younger, more likely to be
white and on active duty. The per-protocol analysis included 1024 subjects (501 SA,
523 HCWA). The post-vaccination GMT by vaccine strain and by study group (HCWA
vs SA) was as follows: A/H1N1 (45.8 vs 48.7, respectively; p = 0.43), A/H3N2 (45.5 vs
46.4; p = 0.80), B/Yamagata (17.2 vs 17.8; p = 0.55). Seroresponse (post-vaccination
titer >1:40) rates to A/H1N1 and A/H3N2 components were high (∼67%), while se-
roresponse rates to B components were lower (∼25%). Seroresponse did not differ by
method of administration. Baseline preference for method of administration was sim-
ilar between groups, with majority expressing no preference. After vaccination, the ma-
jority (62%-66%) of SA subjects preferred SA; this proportion did not differ by
individual or 5- and 10- subject groups.
Conclusion. LAIV immunogenicity was similar for HCWA and SA. SA was well-

tolerated and preferred to HCWA among those who experienced SA.
Disclosures. All authors: No reported disclosures.

1164. Effectiveness of Live Attenuated Influenza Vaccine and Inactivated
Influenza Vaccines in Active Duty Members of the US Military
Herve Caspard, MD1; Amy Steffey, DVM, MPH1; Nicholas M. Sicignano, MPH2;
Christopher S. Ambrose, MD1; 1AstraZeneca, Gaithersburg, MD; 2Health ResearchTx,
Trevose, PA

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Most studies assessing the relative effectiveness of live attenuated
influenza vaccine (LAIV) and inactivated influenza vaccine (IIV) in adults have
demonstrated that vaccines were similarly effective or IIV was more effective. Stud-
ies have suggested that relative effectiveness may vary by season and population
characteristics. This study evaluated effect modifiers of the relative effectiveness
of LAIV vs IIV against influenza-like illness (ILI) in adults vaccinated in the US mil-
itary during 2010–2011.
Methods. Active duty members of the US military aged 18–49 years, stationed in

the contiguous United States were followed from November 21, 2010 (start of the influ-
enza season) until occurrence of ILI, season end (April 16, 2011), or censoring event,
whichever came first. To help ensure comparability of LAIV and IIV recipients, individ-
uals with asthma, chronic bronchitis, emphysema, shortness of breath, diabetes mellitus,
HIV infection, or pregnancy were excluded. Data were obtained from the Department of
Defense Military Health System database, a relational database containing longitudinal
data on demographic characteristics and medical encounters of service members.
Results. A total of 90,084 LAIV recipients and 50,098 IIV recipients were identified.

Cumulative incidence rates of ILI are presented in the Figure. The risk of ILI during the
influenza season was higher among IIV recipients (14.0%) than among LAIV recipients
(12.6%), yielding a hazard ratio (HR) of 1.12 (95% CI: 1.09, 1.16). LAIV relative effective-
ness vs IIV was greater among those vaccinated with IIV in the prior season (HR: 1.29
[95% CI: 1.19, 1.39]) than among those vaccinated with LAIV in the prior season (HR:
1.05 [95% CI: 0.99, 1.11]. No other significant effect modification was observed as a func-
tion of gender, class of age, exposure to tobacco, or other baseline characteristics.
This study was sponsored by MedImmune.
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Conclusion. The type of influenza vaccine received in the prior year was a
significant effect modifier of the LAIV relative effectiveness vs IIV in adults, with
LAIV relative effectiveness higher among IIV recipients in the prior season. The va-
lidity and generalizibility of this finding will be examined in data from additional
seasons.
Disclosures. H. Caspard, MedImmune: Employee, Salary A. Steffey, MedI-

mmune: Independent Contractor and Shareholder, Consulting fee N. M. Sicignano,
MedImmune: Collaborator, Research support C. S. Ambrose, Astrazeneca: Employee,
Salary

1165. Efficacy of Live Attenuated Influenza Vaccine Upon Revaccination of
Children
Herve Caspard, MD1; Christopher S. Ambrose, MD1; Terho Heikkinen, MD, PhD2;
Robert B . Belshe, MD3; 1AstraZeneca, Gaithersburg, MD; 2Turku University Hospital,
Turku, Finland; 3St Louis University School of Medicine, St. Louis, MO

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Recent observational studies yield conflicting results regarding
the effectiveness of repeated influenza vaccination. This meta-analysis evaluates the
efficacy of live attenuated influenza vaccine (LAIV) in children upon revaccination.
LAIV is approved for children ≥24 months of age. This study was sponsored by
MedImmune.
Methods. All randomized double-blind clinical trials that evaluated the

efficacy against laboratory confirmed cases of influenza of LAIV vs placebo in
children in 2 consecutive influenza seasons were reviewed. LAIV consisted of
106.5–7.5 median tissue culture infectious doses of each of the 3 influenza strains
(A/H1N1, A/H3N2, and B) and was administered as 2 doses in season 1 and 1
dose in season 2.
Results. Four published studies were identified; 6090 children aged 18 months to 7

years in season 2 were included in the analysis. Efficacy in season 2 of LAIV admin-
istered over 2 consecutive seasons was 76.7% (95% CI: 71.2%, 81.2%; Fig1A) against all
strains and 86.7% (81.5%, 90.5%; Fig1B) against antigenically similar strains. In the
absence of revaccination, residual efficacy in season 2 of LAIV administered in the
prior season was 40.7% (22.6%, 54.6%) against all strains and 56.4% (37.0%, 69.8%)
against antigenically similar strains. Among LAIV recipients in season 1, the additional
efficacy of LAIV administered in season 2 was 27.6% (0.8%, 47.2%) against all strains
and 58.4% (28.3%, 75.9%) against antigenically similar strains. LAIV administered over
2 consecutive seasons was also compared with LAIV administered in season 2 only: the
2 strategies were equally efficacious against all strains (relative efficacy: 0.0% [-49.1%,
28.5%]); against antigenically similar strains administration over 2 consecutive seasons
was more efficacious than administration in season 2 only (relative efficacy: 53.9%
[17.4%, 74.3%])

Conclusion. No reduction in vaccine efficacy was observed with LAIV adminis-
tered over 2 consecutive seasons, with overall efficacy rates greater than 75%. The ef-
ficacy of LAIV over 2 consecutive seasons was also similar to or higher than the efficacy
of LAIV administered in season 2 only.
Disclosures. H. Caspard, MedImmune: Employee, Salary C. S. Ambrose, Astra-

zeneca: Employee, Salary T. Heikkinen, AstraZeneca/MedImmune: Collaborator, Pre-
sentation at ESPID 2012 Congress and Scientific Advisor, Consulting fee and Speaker
honorarium R. B. Belshe, MedImmune: Consultant, Grant Investigator and Scientific
Advisor, Consulting fee, Research grant and Speaker honorarium

1166. Evaluation of Drug-Drug Interaction between Daclatasvir and
Methadone or Buprenorphine/Naloxone
Tushar Garimella, PhD1; ReenaWang, MD1; Wen-Lin Luo, PhD, MSc2; Philip Wastall,
BSc1; Hamza Kandoussi, MSc2; Michael Demicco, MD3; Robert Bruce, MD, MA, MSc4;
Carey Hwang, MD, PhD1; Richard Bertz, PhD1; Marc Bifano, MS1; 1Research and
Development, Bristol-Myers Squibb, Hopewell, NJ; 2Bristol-Myers Squibb Research
and Development, Lawrenceville, NJ; 3Anaheim Clinical Trials, Anaheim, CA;
4Yale University, New Haven, CT
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Background. Daclatasvir (DCV) is a potent hepatitis C Virus (HCV) NS5A replica-
tion complex inhibitor with pangenotypic (1-6) activity in vitro. Methadone (MET) and
buprenorphine (BUP) are opioid medications to treat opioid addiction; patients on HCV
therapy may require MET or BUP treatment. The effect of DCVon the pharmacokinetics
(PK) of MET or BUP/naloxone (NLX) was assessed in subjects on stable MET or BUP.
Methods. An open-label, 2-part study assessed the effect of steady-state oral ad-

ministration of DCV on the PK of MET (Part 1, P1) or BUP/NAL (Part 2, P2). Safe-
ty/tolerability and pharmacodynamics (PD, opioid withdrawal scales/overdose
assessment) were also assessed. Subjects (P1, N = 14; P2, N = 11) received daily sin-
gle-dose oral MET (40-120mg) or BUP/NLX (8/2-24/6mg) based on their prescribed
stable dose throughout, in addition to DCV (60 mg QD) on Days 2-9. Serial PK sam-
pling occurred predose and postdose until 24 hrs on Day 1 (MET/BUP) and Day 10
(MET/BUP/DCV). Non-compartmental PK were derived. Geometric mean ratios
(GMR) and 90% confidence intervals (90%CI) for MET/BUP/norBUP Cmax and
AUCTAU were derived from linear mixed effects models.
Results. Subjects were aged 19 to 39 years, mostly white (P1, 93%; P2, 100%) and

male (P1, 71%; P2, 91%). All subjects completed the study. No clinically meaningful
effect was demonstrated as the GMR and 90% CIs fell within the pre-specified interval
(P1, 0.7-1.4; P2, 0.5-2.0: table). DCV coadministration was well tolerated: overall, 6
[43%] subjects had AEs (all mild and resolved without treatment). DCV had no clin-
ically significant effect on the PD of MET or BUP/NLX.

With DCV
Adj. Geo.
Mean

W/O DCV
Adj. Geo.
Mean GMR (90%CI)

R-METa Cmax, ng/mL 103.6 96.6 1.07 (0.97,1.18)
AUCTAU, ng•h/mL 1699.6 1569.8 1.08 (0.94,1.24)

BUP Cmax, ng/mL 3.3 2.5 1.30 (1.03,1.64)
AUCTAU, ng•h/mL 25.1 19.2 1.31 (1.15,1.48)

NORBUP Cmax, ng/mL 3.1 1.8 1.65 (1.38,1.99)
AUCTAU, ng•h/mL 42.6 26.4 1.62 (1.33,1.96)

aS-MET and total MET results similar Exposures were normalized to lowest
dose of MET or BUP.

Conclusion. Steady-state administration of DCV 60 mg QD had no clinically
meaningful effect on the PK of MET or BUP/NLX and was generally well tolerated,
suggesting that no dose adjustments will be required.
Disclosures. T. Garimella, Bristol-Myers Squibb: Employee, Salary R. Wang, Bris-

tol-Myers Squibb: Employee, Salary W. L. Luo, Bristol-Myers Squibb: Employee, Salary
P. Wastall, Bristol-Myers Squibb: Employee, SalaryH. Kandoussi, Bristol-Myers Squibb:
Employee, Salary C. Hwang, Bristol-Myers Squibb: Employee, Salary R. Bertz, Bristol-
Myers Squibb: Employee, Salary M. Bifano, Bristol-Myers Squibb: Employee, Salary

1167. Clinical Presentation and Risk Factors for Cytomegalovirus Colitis in
Adult Immunocompetent Patients
Jae-Hoon Ko, MD1; Kyong Ran Peck, MD2; Ji-Yong Lee, MD3; Woojoo Lee, MD1; Sun
Young Cho, MD4; Eun-Jeong Joo, MD5; Young Eun Ha, MD2; Cheol-in Kang, MD4;
Doo Ryeon Chung, MD4; Nam Yong Lee, MD, PhD6; Jae-Hoon Song, MD4;
1Department of Internal Medicine, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, South Korea; 2Samsung Medical Center,
Seoul, South Korea; 3Samsung Medical Center, Sungkyunkwan University, Seoul, South
Korea; 4Division of Infectious Diseases, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, South Korea; 5Division of Infectious Diseases,
Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul,
South Korea; 6Department of Laboratory Medicine and Genetics, Sungkyunkwan
University School of Medicine, Samsung Medical Center, Seoul, South Korea

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Cytomegalovirus (CMV) colitis is a common manifestation of CMV
end-organ diseases, which has been usually described in immunocompromised hosts.
Recently, it is recognized that we also occasionally experience it among immunocom-
petent patients. To get relevant data about clinical presentation, prognosis, and risk
factors for development of CMV colitis in immunocompetent hosts, we analyzed all
cases that occurred during a 19-year period in our center.
Methods. A case-control study was performed to identify risk factors of CMV colitis

in immunocompetent hosts. The electronic medical records were reviewed in individuals
who admitted and were diagnosed with CMV colitis during the period of January 1995
through February 2014 at a tertiary care university hospital. Two non-CMV colitis pa-
tients with age and sex matching were selected to each case patient as controls.
Results. A total of 51 patients with CMV colitis were included and compared with

102 control patients. Renal disease on hemodialysis, neurologic disease, rheumatologic
disease, ICU care, and exposure to antibiotics, antacid, steroid, and RBC transfusion
within 1 month prior to diagnosis of colitis were associated with CMV colitis in the
univariate analysis. Among them, steroid use (OR 9.95, 95% CI 1.95-46.66) and RBC
transfusion (OR 30.85, 95% CI 5.70-167.06) within 1 month were identified to be in-
dependent risk factors for development of CMV colitis in the multivariate analysis. 30-
day mortality was 7.8% without any attributable mortality.
Conclusion. Steroid use and RBC transfusion within 1 month prior to diagnosis of

colitis were independent risk factors for development of CMV colitis in immunocom-
petent hosts.
Disclosures. All authors: No reported disclosures.

1168. Use of First Positive Cytomegalovirus (CMV) PCR Determination to
Differentiate a Viral Blip From Established CMV Infection in Transplant
Recipients
Isabelle Lodding, Pre-Graduate Research Fellow1; Caspar Da Cunha-Bang, MD PhD1;
Finn Gustafsson, MD, PhD2; Martin Iversen, MD, DMSc2; Nikolai Kirkby, MSc PhD3;
Allan Rasmussen, MD4; Søren Schwartz Sørensen, MD, DMSc5; Henrik Sengeloev,
MD, DMSc6; Lars Vindeloev, MD, DMSc7; Jens Lundgren, MD, DMSc, Professor1;
1Department of Infectious Diseases and Rheumatology, Chip, Rigshospitalet,
University of Copenhagen, Copenhagen, Denmark; 2Department of Cardiology,
Rigshospitalet, University of Copenhagen, Copenhagen, Denmark; 3Department of
Clinical Microbiology, Rigshospitalet, University of Copenhagen, Copenhagen,
Denmark; 4Department of Abdominal Surgery, Rigshospitalet, University of
Copenhagen, Copenhagen, Denmark; 5Department of Nephrology, Rigshospitalet,
University of Copenhagen, Copenhagen, Denmark; 6Hematopoietic Stem Cell
Transplant Unit, University hospital, Rigshospitalet, Copenhagen, Denmark;
7Department of Hematology, Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark
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Background. CMV infection frequently complicates the course after solid organ
or haematopoietic stem cell transplantation. A pre-emptive strategy relies on regular
screening with CMV PCR of recipients to diagnose and promptly treat the infection
while still asymptomatic. The PCR technology is known in HIV to also identify isolate
positive reads – so called blips – that do not require medical intervention. Whether
such viral blips exist also for CMV in the transplant setting remains unknown. We
wanted to determine the prevalence and risk factors for developing viral blips while
screening transplant recipients with CMV PCR in our cohort.
Methods. In a large unselected cohort of transplant recipients, consecutive situations

were identified characterised by a triplicate of CMV PCRs during follow-up where the 1st

PCR was undetectably low, the 2nd was positive and the interval between the 2nd and 3rd

PCR was < 8 days apart. The situation was defined as either a viral blip or an established
infection depending on whether the 3rd PCR was again undetectably low or still positive,
respectively. Using logistic regression, the impact of the following factors on the % of sit-
uations being classified as blips were investigated: viral load of the 2nd PCR, type of trans-
plantation, CMV IgG serostatus of donor and recipient, and use of treatment.
Results. Of a total of 402 scenarios fulfilling criteria above, 126 were classified as

blips (31%). The proportion of blips was higher the lower the viral load of the 2nd PCR
(table); the adjusted odds ratio (OR) of a blip (vs 2nd PCR just positive = 273 IU/mL)
was 0.12 ([0.04-0.4] p<0.001), and 0.03 ([0.003-0.2] p<0.001)) when viral load was
2,730-9,100 or > 9,100 IU/mL, respectively, whereas OR was comparable with the
group just positive if viral load levels was 273-2,730 IU/mL. The results were unaffected
by use of anti CMV treatment.

Conclusion. Viral blips are frequent while screening transplant recipients with
CMV PCR, in particular if the viral load of the first positive PCR is low. Our findings
imply that in asymptomatic patients, a first positive CMV PCR viral load < 2,730 IU/
mL should be confirmed before initiation of antiviral therapy, as otherwise more than
40% of patients will receive unnecessary antiviral medication.
Disclosures. All authors: No reported disclosures.

1169. Peramivir Safety in Hospitalized Influenza
Sylvia Dobo, MD1; Jenna Elder, PhD2; Phil Collis, PhD1; William Sheridan, MB, BS1;
1BioCryst Pharmaceuticals, Durham, NC; 2Pharpoint Research, Wilmington, NC
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Background. Peramivir is a parenteral neuraminidase inhibitor (NAI) with potent
in vitro activity against all influenza sub-types. Although oseltamivir is widely used for
the treatment of influenza, a need still exists for an effective and safe parenteral treatment.
Peramivir has been studied as a single dose treatment in acute uncomplicated influenza.
Methods. A total of 2217 subjects were enrolled in five randomized, double-

blind trials in acute uncomplicated influenza with either placebo or oseltamivir
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controls. A total of 1411 subjects received peramivir, 485 by intramuscular injection
and 926 by intravenous infusion. A bioequivalence study demonstrated equivalent sys-
temic exposure for IM and IV administration. An integrated analysis of adverse events
(AE) was performed by treatment group. Since peramivir dose varied (150-600 mg),
the results in the table include only subjects receiving the proposed dose of peramivir
600 mg.
Results. AEs had a similar frequency across arms. Serious AEs (SAEs) and AEs

leading to study discontinuation (AELTSD) were rare. AELTSD were mainly infection,
GI or rashes. The most common AEs in peramivir treated subjects were diarrhea, de-
creased neutrophils, hyperglycemia, and positive urine protein. The only AE with ≥2%
difference over placebo was decreased neutrophils. Mean decreases in neutrophil
counts were similar: peramivir -2.1 x 103/µL, placebo -2.0 x 103/µL, oseltamivir -2.5
x 103/µL. Neutrophils < 500/mm3 occurred in 0.4% peramivir, 0.2% placebo and
0.6% oseltamivir treated subjects. No AEs in peramivir treated subjects occurred at
≥2% difference over oseltamivir. AEs occurring at ≥2% difference over peramivir in
oseltamivir treated subjects were decreased neutrophils, nausea, vomiting, and de-
creased monocytes.

Acute
Uncomplicated
Influenza

Peramivir
600 mg
(N=664)

Placebo
(N=441)

Oseltamivir
(N=365)

AEs (%) 48.3 51.0 48.8
SAEs (%) 0 0.5 0.5
AELTSD (%) 0.9 0 1.4

Conclusion. Peramivir’s safety profile was similar to placebo and AEs were consis-
tent with the underlying influenza. Nausea and vomiting, which may be factors in dis-
continuation of oral oseltamivir, occurred at a lower incidence in peramivir treated
subjects compared to placebo. Parenteral peramivir has excellent tolerability and no
unique safety risks.
Disclosures. S. Dobo, BioCryst: Employee and Shareholder, Salary J. Elder,

BioCryst: Consultant, Consulting fee P. Collis, BioCryst: Employee and Shareholder,
Salary W. Sheridan, BioCryst: Employee and Shareholder, Salary

1170. Outcomes of Peramivir for Avian Influenza Virus(h7n9):a Single-
Center Experience
Ting Zhang1; Xiuhong Xi2; Tao Li2; Kai Lin1; Hongzhou Lu2; Shuihua Lu2;
1Department of Infectious Diseases, Shanghai Children’s Hospital, Shanghai Jiao Tong
University, Shanghai, China; 2Department of Infectious Diseases, Shanghai Public
Health Clinical Center, Fudan University, Shanghai, China
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Background. During 2013 spring, the reported avian influenza virus (H7N9)
human infection was initially started in Shanghai, with 132 confirmed cases including
44 deaths in China. The purpose of this study is to evaluate the outcome of IV pera-
mivir on H7N9 human infection.
Methods. Data on demographics, clinical presentation and hospital course, co-

morbid conditions, dosing and dates of antiviral medications administered were ab-
stracted from medical records, pharmacy medication records and autopsy reports by
staff at the SPHCC using the same standardized case report form. Comparative anal-
ysis was performed for patients received peramivir and patients treated with
osetamivir.
Results. Of 18 confirmed H7N9 patients, 13 (72%) received oseltamivir, 5 (28%)

cases received IV peramivir as a second antiviral. The median age for peramivir treat-
ment group (P group) was 71 year-old, while the oseltamivir treatment group (O
group) was 68.5 year-old. Clinical complications in both group included pneumonia
or acute respiratory distress syndrome requiring mechanical ventilation (P group vs O
group: 100% vs 61%), ECMO (P group vs O group: 60% vs 0%), and death (P group vs
O group: 80% vs 15%). In P group, the median days of undetectable H7N9 RNA copy
number was range from 3-17 days post peramivir; 1 out of 5 late peramivir-treated
cases recovered and discharged. There was no noticeable adverse drug reaction in P
group.
Conclusion. These findings indicate that IV peramivir may be an additive option

for critically ill H7N9-infected patients. The use of peramivir merits further study to
assess clinical effectiveness and safety.
Disclosures. All authors: No reported disclosures.

1171. The development of influenza virus variants with reduced
susceptibility following peramivir treatment: an analysis of clinical and
post-marketing experience
Phil Collis, PhD1; Paul Zoeteweij, PhD2; Hans Bunschoten, PhD2; Ray Taylor, MBA1;
YS Babu, PhD3; William Sheridan, MBBS1; 1BioCryst Pharmaceuticals, Durham, NC;
2Viroclinics Biosciences, Rotterdam, Netherlands; 3BioCryst Pharmaceuticals,
Birmingham, AL
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Background. Peramivir is a neuraminidase inhibitor (NAI) with potent in vitro
activity against all virus sub-types. It has been commercially available in Japan since
2010 and to date more than 1 million patients have received peramivir following ap-
proval. Influenza A/H1N1 viruses containing an H275Y mutation in the neuramini-
dase gene that confers resistance to oseltamivir have been previously shown to result in
reduced sensitivity to peramivir.
Methods. The peramivir clinical development program included over 2,800 sub-

jects with laboratory-confirmed influenza infection in 10 phase 2 and 3 studies. The
activity of single dose peramivir treatment in the outpatient setting and repeat dose
treatment in hospital studies was evaluated. Phenotypic analysis of paired baseline/
post-treatment virus isolates was attempted for all subjects with culturable virus and
genotypic analysis of the NA gene (and hemaglutinin [HA] gene in a subset) was
conducted on viruses from subjects with prolonged virus shedding or with increased
50% inhibitory concentration (IC50) for peramivir. A surveillance study conducted
in Japan since 2010 assessed the prevalence of circulating strains with resistance to
peramivir.
Results. Baseline 50% inhibitory concentration (IC50) data was available

for over 2300 subjects. Over 1200 subjects were selected for sequence analysis,
and partial or complete sequence data was available for 1122 subjects. The
only treatment-emergent mutation associated with peramivir exposure detected in
more than 1 subject was an H275Y mutation in influenza A/H1N1, which was
identified in 13 subjects. Data from postmarketing surveillance in Japan following
the approval of peramivir (RAPIACTA™) have identified no novel mutations in cir-
culating seasonal influenza strains that are associated with loss of susceptibility to
peramivir.
Conclusion. Loss of sensitivity to peramivir in clinical isolates appears to be asso-

ciated primarily with development of an H275Y mutation in the NA gene. The inci-
dence of development of treatment-emergent H275Y substitutions in response to
treatment with peramivir appears to be low.
Disclosures. P. Collis, BioCryst: Employee and Shareholder, Salary P. Zoeteweij,

BioCryst: Research Contractor, Research support H. Bunschoten, BioCryst: Research
Contractor, Research support R. Taylor, BioCryst: Employee and Shareholder, Salary
Y. Babu, BioCryst: Employee and Shareholder, SalaryW. Sheridan, BioCryst: Employ-
ee and Shareholder, Salary

1172. Virological Efficacy of Peramivir Administration in Children with
Influenza
Masatoki Sato, MD; Pediatrics, Fukushima Medical University, Fukushima, Japan
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Background. Peramivir is only one option which can be intravenously adminis-
tered to control influenza. In this study we estimated the virological efficacy of pera-
mivir administration in children.

Methods. Sequential serum samples and nasal swabs were collected before and
after administration of a single 10 mg/kg dose of peramivir from 15 hospitalized chil-
dren who had been diagnosed with influenza A or B using a rapid antigen test. We
measured the serum concentration of peramivir, determined the sequential virus
copy number of the M gene, and the population of E119E/V and R292R/K at the
N2 gene by quantitative real time RT-PCR. The isolated viruses were analyzed using
a chemiluminescence-based neuraminidase inhibition assay to determine IC50 and
IC90 values of peramivir.
Results. Among the 15 children, 10 and 3 were diagnosed with influenza A (H3)

and B, respectively, based on the positive results of the real time RT-PCR. The serum
peramivir concentrations measured at 0.5, 1, and 1.6 hour after the initial doses were
97,746.7, 79,628.5, and 58,587.1 nM, and on days 1, 2, 3, and 5 were 97.0, 27.4, 12.0,
and 4.4 nM, respectively. Although the viral load of influenza A decreased to 10−2 of
that before peramivir administration by day 2, the viral load in 5 children increased
after day 3 (Figure 1). No E119V substitution was detected, and the percentage of
R292K did not increase during the observation period in these 5 children (Figure 2).
Peramivir administration did not reduce the viral load of influenza B as much as it
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lowered that of influenza A. The IC50 values of type A and B influenza were within
0.15–0.2 nM and 1.27–1.47 nM, respectively.

Conclusion. For influenza A, the viral load increased after day 3 of peramivir ad-
ministration without a change in susceptibility and an increase in the prevalence of
resistant strains, indicating that the peramivir concentration in the respiratory airways
was below the concentration required to inhibit neuraminidase activity after day 3 of
peramivir administration. For influenza B, it was found that the effectiveness of pera-
mivir was low within the early days after peramivir administration. Therefore, perami-
vir readministration should be considered at 48 hour and 24 hour after the first
administration in severe cases with influenza A and B, respectively.
Disclosures. All authors: No reported disclosures.

1173. Long-term Immunogenicity and Safety of an Investigational Herpes
Zoster Subunit Vaccine in Older Adults
Himal Lal, MD1; Roman Chlibek, MD, PhD2; Lars Rombo, MD, PhD3;
Karlis Pauksens, MD4; Tino F. Schwarz, PhD5; Georg Plassmann, MD, PhD6; Jan
H. Richardus, MD, PhD7; Gini G.C. Van Rijckevorsel, MD, MSc, PhD8;
Grégory Catteau, MSc9; Thomas Heineman, MD, PhD1; 1GlaxoSmithKline Vaccines,
King of Prussia, PA; 2University of Defence, Hradec Kralove, Czech Republic;
3Karolinska University Hospital, Stockholm, Sweden; 4Uppsala University Hospital,
Uppsala, Sweden; 5Stiftung Juliusspital, Wuerzburg, Germany; 6Unterfrintroper
Hausarztzentrum, Essen, Germany; 7Municipal Public Health Service Rotterdam-
Rijnmond, Rotterdam, Netherlands; 8Public Health Service (GGD) Amsterdam,
Amsterdam, Netherlands; 9GlaxoSmithKline Biologicals, Wavre, Belgium
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Background. An investigational subunit vaccine containing varicella-zoster virus
glycoprotein E (gE) and the AS01B Adjuvant System is being evaluated for the preven-
tion of herpes zoster (HZ) in older adults. A phase II clinical trial evaluating different
formulations of the candidate vaccine (containing 25 µg, 50 µg, or 100 µg gE; adju-
vanted with AS01B) was conducted in adults ≥60 years of age, and showed that all
2-dose adjuvanted vaccine formulations elicited robust cellular and humoral immune
responses in older adults, for up to 3 years post-vaccination. The 50 µg gE formulation
(HZ/su) was selected for further clinical development. In order to gain insight into the
potential of this investigational vaccine to provide long-term protection against HZ, we
assessed the persistence of the vaccine-induced immune responses for up to 6 years
post-vaccination in subjects who received 2-doses of HZ/su.
Methods. This phase II, open-label, multicenter, single group trial conducted in

the Czech Republic, Germany, Sweden and the Netherlands (NCT01295320) followed
129 subjects who had received 2 doses (2 months [M] apart) of HZ/su (50 µg gE -
+ AS01B) during the previous trial (NCT00434577). Vaccine-induced immune re-
sponses ( frequencies of antigen-specific CD4+ T cells expressing ≥2 activation
markers measured by intracellular cytokine staining after in vitro stimulation with

gE and serum anti-gE antibody concentrations measured by ELISA) from these sub-
jects were evaluated at 48, 60 and 72 M after the first HZ/su dose. Serious adverse
events (SAEs) were recorded from M48 to M72.

Results. Participant flow is shown in Figure 1. 6 years after the 2-dose vaccination
with HZ/su, gE-specific cell-mediated immune (CMI) responses and anti-gE antibody
concentrations had decreased, but remained higher than pre-vaccination values (Fig-
ure 2). M72 gE-specific CMI response median values were 3.8 times higher than pre-
vaccination values. No vaccine-related SAEs were reported from M48 to M72.

Conclusion. Persistence of immune response was observed for up to 6 years after 2-
dose vaccination with HZ/su in healthy older adults. No safety concerns were identified.
Disclosures. H. Lal, GlaxoSmithKline Vaccines: Employee and Shareholder, Sal-

ary L. Rombo, GSK: Investigator, Research support T. F. Schwarz, GlaxoSmithKline:
Board Member, Investigator, Scientific Advisor and Speaker’s Bureau, Consulting fee
and Speaker honorarium G. Plassmann, GSK: Investigator, Investigator duty
J. H. Richardus, Glaxo Smith Kline: Grant Investigator, Grant recipient G. Catteau,
GSK: Employee, Salary T. Heineman, GSK Vaccines: Employee and Shareholder,
Salary
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1174. Comparing the Duration of Treatment for Cytomegalovirus
Infection Pre and Post Quantitative Nucleic Acid Test Standardization:
Does Use of a More Sensitive Assay Lead to Longer Treatment
Duration?
Maria Dioverti, MD1; Raymund R. Razonable, MD2; 1Infectious Diseases, Mayo Clinic,
Rochester, MN; 2Division of Infectious Diseases, Department of Medicine, Mayo
Clinic, Rochester, MN
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Background. Cytomegalovirus (CMV) quantitative nucleic acid testing (QNAT)
has now been standardized with the use of the World Health Organization (WHO)
calibration standard. In a pilot study, we observed that the pre-defined threshold of
5,000 copies/ml using an old laboratory-developed test (LDT) was equivalent to
1,810 IU/ml using the WHO-calibrated commercial assay (WHO-CA). With a lowest
limit of quantification of 137 IU/ml, the WHO-CA was more sensitive than LDT. We
hypothesized that the increased assay sensitivity may lead to longer duration of anti-
viral therapy for CMV infection in solid organ (SOT) and hematopoietic stem cell
transplant (HSCT) patients.
Methods. Medical records of SOT and HSCT patients with CMV were reviewed

during October 2011 to March 2014. Patients were divided in two groups based on
CMV QNAT for diagnosis and monitoring (i.e., LDT vs WHO-CA). Descriptive sta-
tistics were used to assess the data. Length of therapy was non-normally distributed
and analyzed by comparison of medians.
Results. A total of 118 transplant patients were studied; 59 each in LDT and

WHO-CA groups. There was equal distribution of age and gender between the
groups. The mean age of patients was 53 years (range, 18-72); 70 (59%) were
male. There was no difference in the type of transplant: the LDT group included
32 (55%) SOT, 23 (39%) allogeneic HSCT, 2 (3%) autologous HSCT, and 2 (3%) um-
bilical cord transplant recipients, while the WHO-CA included 34 (58%) SOT, 22
(37%) allogeneic HSCT, and 3 (5%) umbilical cord transplant recipients. There
was no significant difference in type of CMV infection: in LDT group, there were
32 (54%) with asymptomatic disease, 12 (20%) with syndrome, and 15 (26%) with
tissue-invasive disease, while in WHO-CA group, there were 32 (54%) with asymp-
tomatic disease, 8 (14%) with syndrome, and 19 (32%) with tissue-invasive disease.
There was a strong trend towards shorter median length of antiviral treatment for the
WHO-CA group (33 days [range, 5-113]) compared to the LDT group (39 days [4-
191]; p = 0.06).
Conclusion. In this large cohort of SOT and HSCT patients, use of a more

sensitive QNAT did not prolong duration of treatment for CMV infection and dis-
ease. A trend towards shorter length of therapy was observed using WHO-CA CMV
QNAT.
Disclosures. All authors: No reported disclosures.

1175. In Vitro Antiviral and Synergistic Effects of Thiazolides and
Oseltamivir Carboxylate Against Human Influenza A and B Viruses
Gabriele Landolt, DVM, PhD1; Lori Bentsen, BS1; Debbie Bush, DVM, MS1;
Cindy Hong, BS2; 1Department of Clinical Sciences, Colorado State University, Fort
Collins, CO; 2Colorado State University, Fort Collins, CO
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Background. The impact of influenza virus infection on humans whether
measured by morbidity, mortality, or economic costs, is clear and significant.
While two classes of antiviral drugs are available for prophylaxis and treatment of
influenza, antiviral resistance development can limit the effectiveness of these
drugs. Thiazolides, such as nitazoxanide (NTZ) and its active metabolite tizoxanide
(TIZ), have been found to have broad antimicrobial activity. As the antimicrobial
effect of the thiazolides appears to be mediated by a cell-specific rather than a
virus-specific mechanism, the potential for resistance development through viral
mutational adaptation is thought to be low. Consequently, NTZ and its derivatives
may serve as valuable alternatives or adjuncts to conventional antiviral therapy pro-
vided that they demonstrate inhibitory activity against human-lineage influenza A
and B viruses.
Methods. In this study, we examined the in vitro antiviral activity of NTZ and

TIZ against four human-lineage influenza A viruses, including two oseltamivir car-
boxylate (OC) resistant strains, and one influenza B virus. To obtain antiviral con-
centration-response curves, monolayer cultures of Madin Darby Canine Kidney
(MDCK) cells were inoculated with influenza virus. After 1 hr of incubation, NTZ
and TIZ were added at concentrations ranging from 0.05 to 0.4 mM. Subsequently,
antiviral activities of TIZ in combination with OC were evaluated in vitro using a
modified plaque reduction assay. Antiviral EC50 for each compound alone and in
combination was determined and the fractional inhibitory concentration (FIC)
was calculated.
Results. Both NTZ and TIZ inhibited replication of all viruses tested with 50% ef-

fective concentrations (EC50) ranging from 0.06 to 0.25 mM and from 0.05 to 0.13
mM, respectively. The FIC values obtained for the influenza A viruses tested were sug-
gestive of synergism (0.972 +/- 0.251) of this drug combination.
Conclusion. The results indicate that NTZ and TIZ exhibit antiviral activity

against several contemporary strains of human influenza A and B virus in vitro and
might act synergistically with OC. Further investigation is currently being conducted
to determine the efficacy of NTZ and TIZ in human patients and to determine syner-
gistic effects in vivo.

Disclosures. G. Landolt, Romark Laboratories: Research Contractor, Research
support L. Bentsen, Romark Laboratories: Research Contractor, Research support
D. Bush, Romark Laboratories: Research Contractor, Research support C. Hong, Ro-
mark Laboratories: Research Contractor, Research support

1176. Analysis of the Primary Antiretroviral Drug Resistance among HIV-1
Naý¨ve Patients in a Tertiary Hospital in Saudi Arabia
Ghassan Wali, MD1; Mohammed Qutub, PhD2; Renad Hafiz, MD3; 1King Faisal
Specialist Hospital and Research Centre, Jeddah, Saudi Arabia; 2Pathology, King Faisal
Specialist Hospital and Research Centre, Jeddah, Saudi Arabia; 3Medicine, King Faisal
Specialist Hospital, Jeddah, Saudi Arabia
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Background. To determine the prevalence of resistance-associated mutation in in-
dividuals at tertiary care facility hospital to knowledge of local resistance data and help
to follow treads in the prevalence of resistance and result in a better understanding of
the current HIV epidemic.
Methods. In a retrospective study in HIV Clinic affiliated with KFSHRC-Jeddah

branch, dat analysis on genotypic resistance testing was performed in untreated
HIV-positive patients before administration of first-line highly active antiretroviral
Therapy (HAART).
Results. Between January 2008 and December 2013 resistance testing was per-

formed in 37 therapy- naý¨ve individuals. HAART was initiated in all 37 patients
who were included into the study. Two-third were males, the most common mode
of transmission was heterosexual sex. The mean CD4-cell count was 83.3 cells/mm3,
mean viral load was 10.614 log copies/ml. Resistance-associated mutation were detect-
ed in 33 patients (89.1%), 13.5% showed mutations indicating nucleoside reverse tran-
scriptase inhibitors (NRTI) resistance (V118I, M184I), 16.2% showed non-nucleoside
reverse transcriptase inhibitor (NNRTI) resistance (V90I, A98G, K103N), and 32.4%
showed protease inhibitor (K20I, K20R, M26I, Q58E, L10I, I13V, L63P, H69K, L89M,
I93L, I15V, D60E, G16E, L36T, T74S), respectively. Multi-class-resistance was found in
27%. No significant difference in distribution of the parameters age, sex, duration of
HIV diagnosis CDC stage, CD4-cell count and viral load, between group with and
without resistance was identified.
Conclusion. The prevalence of primary resistance resistant virus strains can be esti-

mated at 89.1% in chronically infected HAART-naý¨ve HIV-patients in KFSHRC-Jeddah
branch. The majority of these cases show PI-associated resistance. Resistance NRTI,
NNRTI, as well as multi-class-resistance is of low prevalence. No risk factor of predictive
value can be indicated for the diagnosis of resistance mutations in the individual. In con-
clusion, routine genotypic resistance testing in untreated HIV-positive patients should be
performed before administration of first-line HAART in this population.
Disclosures. All authors: No reported disclosures.

1177. Relapse in patients with chronic hepatitis B infection treated with
oral antivirals (nucleotide / nucleoside), after treatment discontinuation
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Nese Saltoglu; Recep Ozturk; Fehmi Tabak; Infectious Diseases, Istanbul University,
Cerrahpasa Medical School, Istanbul, Turkey
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Background. The aims of treatment in chronic hepatitis B (CHB) are suppression
of HBV replication and the prevention of liver diseases. Nucleoside (nucleotide) ana-
logues (NA) are oral antiviral drugs used for treatment of chronic HBV infection.
Therewithal, they cause regression in liver fibrosis and allow histological healing.
The duration of treatment with oral antiviral drugs is still unclear. In this study, we
investigated the frequency of relapse in patients with CHB after cessation NA.
Methods. Chronic hepatitis B (HBeAg negative or positive) patients whose NA

treatments were discontinued for any reason were included to the study. Relapse
was accepted as the HBV viral load over 2,000 IU/ml or ALT levels two fold higher
than the normal level in patients whose HBV DNA levels were undetectable or ALT
levels were in normal ranges for the last three outpatient follow-up during the cessation
of NA oral antivirals. In patients whose HBV DNA level was detectable but suppressed
during the cessation of NA oral antivirals, increase of HBV DNA level to pretreatment
levels was accepted as relapse.
Results. Thirty eight patients were included to our study whose NA treatments

were discontinued for any reason. Fifteen patients used tenofovir, 14 used entecavir,
7 used lamivudin, and 2 used adefovir. During the cessation of drugs, HBV DNA levels
were undetectable in 30 patients; while 8 patients had detectable HBV DNA levels. Be-
fore the treatment, the numbers of patients with HBeAg positive and negtaive were 21
(55.3%) and 17 (44.7%), respectively. The reasons for cessation of NA drugs in patients
were as follows; in 17 patients with his own request, in 16 patients with doctor’s re-
quest, in 4 patients because of pregnancy and in one patient because of HBsAg sero-
conversion. In patients who discontinued treatment with undetectable HBV DNA
relapse was observed in 23 of 30 patients and in 7 of 8 patients with detectable
HBV DNA, viral load increased to pretreatment levels after cessation of NA drugs. Ful-
minant hepatitis was not obsereved in any of the patients with relapses.
Conclusion. In patients using oral antiviral treatment, cessation of NA oral anti-

virals was found to be associated with high virologic relapses.
Disclosures. All authors: No reported disclosures.
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1178. Comparison of the Accelerated and Standard Vaccination Schedules
Against Hepatitis B in Healthy Adults
Makram Koubaa, MD1; Chakib Marrakchi, MD1; Boussaima Hammami, MD1;
Kaoula Rekik, MD1; Najoua Kteta, MD2; Imed Maaloul, MD1; Lamia Berrajah, MD3;
Mounir Ben Jemaa, MD1; 1Department of Infectious Diseases, Hedi Chaker University
Hospital, Sfax, Tunisia; 2Department of Basic Health Care, Sfax, Tunisia; 3Department
of Microbiology, Habib Bourguiba University Hospital, Sfax, Tunisia

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. In our country, premarital screening for hepatitis B (HB) virus infec-
tion is systematic. Immunization against HB virus is indicated for partner at risk. The
aim of this study was to compare the immune response and the compliance of an ac-
celerated (A; days 0, 7, 21) and standard (B; days 0, 30, 180) HB vaccination schedules.
Methods. A prospective study was performed between January 2007 and January

2013. Recombinant HB vaccine was given as 20 micrograms intramuscularly. The anti-
HBs antibody was determined 30 days after completion of the third vaccine injection
in both groups. A seroprotective titer was defined as 10 IU/L. The non-responders re-
ceived new monthly doses of vaccine (maximum 3 doses). The anti-HBs antibody was
determined 30 days after each injection.
Results. Our study included 466 (117 men, 349 women) healthy adults. The mean

age was 28 ± 6 years. Three hundred ninety nine (84.3 %) assigned to schedule A and
73 (15.7%) to schedule B according to the delay between the first consultation and the
marriage. One month after the third dose, 56% (schedule A) and 59% (schedule B) of
the subjects were seroprotected. The compliance with four doses was significantly bet-
ter in schedule A rather than schedule B (p = 0.004). Anti-HBs geometric mean titers
were higher in group B than in group A (p = 0.009). After four doses of vaccine, the
seroprotective rate was 82% and 91.2 % for schedule A and B respectively. At the end of
the protocol, the seroprotective rate was 99.4% and 100% for schedule A and B respec-
tively (p= 0.4).
Conclusion. A 3-week HB vaccination schedule confer good and early protective

immunity. Therefore it seems to be a good preference for last minute immunization in
premarital examination.
Disclosures. All authors: No reported disclosures.

1179. Implementing Hepatitis C Treatment Programs in Comprehensive
HIV Clinics: The Health Resources and Services Administration (HRSA)
Special Projects of National Significance (SPNS) Hepatitis C Treatment
Expansion Initative
Todd Wills, MD1; Martha Friedrich, PhD1; Jeffrey Beal, MD2; Charurut Somboonwit,
MD1; Sean Mcintosh1; Anthony Bork1; Melinda Tinsley, MA3; Adan Cajina, MS3;
Pamela Belton3; Jessica Xavier, MPH3; Rupali Doshi, MD, MS4; Renetta Boyd3;
Natalie Solomon, MPH3; 1Division of Infectious Disease and International Medicine,
University of South Florida College of Medicine, Tampa, FL; 2Mental Health Law and
Policy, University of South Florida, Tampa, FL; 3HRSA Special Projects of National
Significance, Rockville, MD; 4HRSA HIV/AIDS Bureau, Rockville, MD

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. Mortality and morbidity from underlying liver disease in HIV/
HCV coinfected patients remains high. Successful linkage to and retention in
HCV treatment for HIV/HCV coinfected patients has been historically poor,
with correspondingly low HCV treatment success rates. In an attempt to address
both clinical, training, and workforce related issues regarding this problem, The
Hepatitis C Treatment Expansion Initiative was funded by the Health Resources
and Services Administration - Special Projects of National Significance branch
from 2010-2014.
Methods. Twenty-nine demonstration site comprehensive HIV clinics were

funded for two years to implement one of four clinic-selected models of HCV
care, including: integrated HCV care, designated HCV clinic sessions, HCV care de-
livery by a primary provider with expert back-up, and referral to an outside special-
ist for care. An Evaluation and Technical Assistance Center (ETAC) assisted all sites
with project implementation, patient-level medical consultation as-needed, month-
ly didactic and case-based teleconferences, and in-person annual site visits and
grantee meetings. Quantitative outcomes measured included number of patients
linked to and retained in treatment and the number of treated patients achieving
a sustained virologic response (SVR) for each clinic. Qualitative data about model
designs were also analyzed.
Results. 223 patients entered HCV treatment across all clinic sites over the course of

the project. Of those, 195 (87.4%) completed treatment and 99 (44.4%) achieved an
SVR. No statistically significant difference in treatment success was identified based
on the model of care delivery selected. Qualitative analysis of clinic models through
structured interviews and surveys revealed a benefit for clinics that identified a ded-
icated patient tracker to ensure linkage to and retention in care. Additionally, surveys
of demonstration clinic staff including clinical and program personnel revealed in-
creased confidence in initiating care based on the availability of ongoing clinical
technical assistance.
Conclusion. A dedicated interdisciplinary effort to implement an HCV treatment

program within an HIV clinic can improve treatment implementation and completion
rates compared to historical rates in similar populations.
Disclosures. T. Wills, Gilead Sciences: Research Contractor, Research grant

C. Somboonwit, Gilead Sciences: Speaker’s Bureau, Speaker honorarium

1180. Predictors of Sustained Virological Response in Cancer Survivors
with Hepatitis C Virus Infection Receiving Antiviral Therapy
Parag Mahale, MBBS, MPH1,2; Andreas Kyvernitakis, MD1; Harrys A. Torres, MD1;
1Infectious Diseases, Infection Control, and Employee Health, University of Texas MD
Anderson Cancer Center, Houston, TX; 2Epidemiology, University of Texas Health
Science Center, School of Public Health, Houston, TX

Session: 135. Viral Infections: Treatment and Prevention
Friday, October 10, 2014: 12:30 PM

Background. No evidence-based information is available on the use of antiviral
therapy (AVT) in cancer patients (pts) infected with hepatitis C virus (HCV). We
sought to determine the predictors of sustained virological response (SVR) 24 weeks
after AVT in these patients.
Methods. Records of HCV-infected pts with history of any type of cancer seen at

MD Anderson Cancer Center from 2008-2011 were reviewed retrospectively. Cancer
survivors (those with cancer in remission for at least 6 months) with HCV treated with
AVT were further evaluated. Baseline characteristics of pts who achieved SVR were
compared to those who did not achieve SVR. Categorical variables were compared
using Chi-square test or Fisher’s exact test. Continuous variables were compared
using Wilcoxon rank-sum test. Logistic regression modeling was used to determine
predictors of SVR.
Results. Ninety-eight HCV-infected cancer survivors received AVT during the study

period. The most common previous cancer was non-Hodgkin’s lymphoma (19%).
Among the 78 pts with known treatment outcome, 27 (35 %) achieved SVR. AVT ana-
lyzed consisted of either a combination of interferon (IFN) and ribavirin (85%) or stan-
dard IFN monotherapy (15%). When compared to those who had SVR, more pts who
failed AVT were males (44% vs 65%; P = 0.09), blacks (4% vs 29%; P = 0.007), had
more genotype 1 infection (6% vs 69%; P < 0.001), higher baseline ALT (mean IU/L,
43 vs 71; P = 0.009), higher baseline AST (mean IU/L, 46 vs 77; P = 0.006), more leuko-
penia (total WBC count < 4,000 cells/µL) (4% vs 25%; P = 0.05) and neutropenia (abso-
lute neutrophil count < 1,500 cells/µL)(0% vs 16%; P = 0.09). There was no statistically
significant difference between those who achieved SVR and those who failed AVT with
respect to type of previous cancer, baseline HCV RNA levels, CD4 count, body mass
index, hepatitis B core antibody positivity, and cirrhosis. Only few pts were tested for
IL28B polymorphism. After exact logistic regression analyses, those without genotype 1
infection (OR, 7.2; 95% CI 2.2-55.6; P < 0.001) had higher odds of achieving SVR.
Conclusion. AVT is feasible in cancer survivors, with genotype 1 infection being a

major predictor of antiviral failure. More efficacious AVTs are needed in this emerging
special population of HCV-infected pts.
Disclosures. All authors: No reported disclosures.

1343. Noninvasive Infection Detection in Mechanically Ventilated Adults
via the Breath Delta Value
Juan Boriosi, MD1; Dennis Maki, MD, FIDSA2; Ellen Wald, MD3; Daniel Butz, PhD4;
1Pediatrics, University of Wisconsin Hospitals and Clinics, Madison, WI; 2University
of Wisconsin, Madison, WI; 3University of Wisconsin Children’s Hospital, Madison,
WI; 4Animal Sciences, University of Wisconsin, Madison, WI; Isomark, LLC,
Madison, WI

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. The breath delta value (i.e., 13CO2/
12CO2 or BDV) is a non-invasive

marker for altered metabolism due to infection. Infection detection is achieved by mon-
itoring stable isotopes of carbon in exhaled CO2 termed the BDV. Exhaled breath samples
may be taken non-invasively from the ventilator exhaust and isotopic CO2 analyzed. An-
imal studies and a pilot study in the pediatric intensive care unit (ICU) indicate that the
BDV may be an indicator for the onset of infection. We report here the variation in the
BDV in critically ill mechanically ventilated adults with and without infection.

Breath delta value over time in critically ill mechanically ventilated adults with and without in-
fection. Data are reported as the average, and error bars represent the standard error of the
mean. Asterisks denote significant differences with p<0.05.
Methods. Subjects were given the standard of care, and breath was sampled every 8

hours for 72 hours. BDV was determined using the Canary BDV monitor (Isomark,
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LLC, Madison, WI) currently under development and not yet cleared by the FDA. In-
fection was defined as either clinically diagnosed sepsis and/or pneumonia. Trends
were analyzed using the mixed procedure accounting for autocorrelation of repeated
measures (SAS version 9.2, SAS Inst. Cary, NC). Differences were considered signifi-
cant with p < 0.05.
Results. The table shows the demographics of the subjects. The figure shows the

BDV trends over time. The trends remained stable over time and did not increase or
decrease significantly from the first sample. The BDV from subjects with an infection
was significantly lower than subjects without infection at all time-points. The mean
BDV was -21.07%o (0.19 SEM) in subjects without infection and -23.39%o (0.18
SEM) in subjects with an infection.

Demographics

Age (yrs) 63 (45-89)

Sex 7M 8F
Race 100% Caucasian
Height (m) 1.74 (0.04)
Weight (kg) 108 (8.0)

Conclusion. The BDV is significantly lower in critically ill mechanically ventilated
adults with an infection than in similar subjects without an infection. These data sug-
gest that BDV may be a marker for infection in critically ill mechanically ventilated
adults. Further testing is underway, to determine if the BDV is a useful marker for
the onset of infections in the ICU.
Breath delta value over time in critically ill mechanically ventilated adults with and

without infection. Data are reported as the average, and error bars represent the stan-
dard error of the mean. Asterisks denote significant differences with p < 0.05.
Disclosures. J. Boriosi, Isomark, LLC: Grant Investigator, Research support

D. Butz, Isomark, LLC: Grant Investigator, Member and Shareholder, Salary

1344. Rapid Detection of Neonatal Immune System Activation
Birju Shah, MD, MPH; Yow-Pin Lim, PhD; James Padbury, MD; Pediatrics, Alpert
Medical School, Women and Infants Hospital of Rhode Island, Brown University,
Providence, RI

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. Inter alpha inhibitor proteins (IAIP) are natural serine protease inhib-
itors that play a crucial role in modulating host response to inflammatory insults. Necro-
tizing enterocolitis (NEC) and spontaneous intestinal perforation (SIP) are serious
morbidities affecting premature infants with overlapping features. It is important to distin-
guish them earlier as etiology and therefore management may differ. We examined if blood
levels of IAIP differ in infants with NEC compared to those with SIP andmatched controls.
Methods. Prospective observational unmasked study. Blood and clinical data were

collected serially at and after presentation from infants diagnosed with NEC, SIP and
matched controls admitted to NICU of Women and Infants Hospital. Infants with
NEC were diagnosed by Bell’s staging criteria (≥ stage 2 or 3). Infants with SIP
were diagnosed by clinical and radiological findings. Controls were matched for gesta-
tional age, gender and weight. IAIP levels were measured via a competitive enzyme-
linked immunosorbent assay which has a sensitivity of 50 mcg/ml, intra-assay variabil-
ity (coefficient of variation, CV) of <3% and inter-assay CV of <7%. Mean biomarker
levels were subjected to ANOVA and Student Newman Keuls analysis.
Results. There were 28 infants studied in three groups.Mean ± SD IAIP levels mea-

sured serially on days 1, 3 and 5 after initial presentation in infants with NEC
(170 ± 40, 201 ± 19 and 239 ± 24 mcg/ml) were significantly lower than those with
SIP (269 ± 64, 377 ± 84 and 326 ± 47 mcg/ml respectively) (p < 0.05).

NEC (n=5) SIP (n=6) Controls (n=17) P Value

Gestational age, weeks* 275±34 264±15 275±26 0.64
Age at presentation, days* 12.2±11.5 8.1±4.8 10.2±7.1 0.11
Birth weight, grams* 1025±705 825±243 1067±570 0.69
Gender, male % 20% 66% 35% 0.25
IAIP at presentation,
mcg/ml*

139±21 319±72 276±110 0.01

*Mean±SD

Conclusion. IAIP levels are decreased in states of immune system activation. As a
biomarker, IAIP may assist in early detection of NEC and distinguish NEC from SIP.
This distinction at presentationmay lead to earlier effective treatments and improved out-
comes including long term neurodevelopmental sequelae. Since IAIP correlates with dis-
ease progression, it may serve as a surrogate to monitor response to therapy in NEC.
Disclosures. Y. P. Lim, ProThera Biologics: Employee, Research grant and Salary

1345. ASO and DNase Titers in Patients with Streptococcal Skin Infections
in the Dalbavancin DISCOVER Program
Sailaja Puttagunta,, MD; Michael Dunne, MD; Durata Therapeutics, Branford, CT

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. Elevated values of anti-Streptolysin O (ASO) and DNase-B antibody
titers are known to be consistent with antecedent group A streptococcal infections,

especially acute streptococcal pharyngitis, acute rheumatic fever or acute glomerulone-
phritis, but not much is known about their association with streptococcal skin infections.
We evaluated the presence of elevated ASO/DNase-B titers in patients enrolled in 2 global
phase 3 clinical trials comparing dalbavancin alone to vancomycin/linezolid for the treat-
ment of patients with acute bacterial skin and skin structure infections (ABSSSI).
Methods. Cultures obtained at a local laboratory at baseline were sent to a central

laboratory for species identification. ASO and DNase-B titers were measured at base-
line and Day 28. ASO titers were considered elevated if there was a 4 fold increase from
baseline or if the titer was >200 kIU/L at any time.
Results. 52/107 (48.6%) of patients with a positive DNase and elevated ASO titer

had a positive streptococcal culture compared to 91/499 (18.2%) of those with a neg-
ative titers (p < 0.001).

ABSSSI
patients with

a
positive

streptococcal
culture at
baseline

ABSSSI patients without a positive streptococcal culture at
baseline

No positive
streptococcal
culture at
Baseline

P
value

Any non-
streptococcal

positive
culture

P
value1

No
positive
culture

P
value2

Elevated
ASO titer

77/145
(53.1)

148/472
(31.4)

<.001 136/437
(31.1)

<.001 6/27
(22.2)

0.003

Elevated
DNase-B
antibody

84/151
(55.6)

112/480
(23.3)

<.001 107/446
(24.0)

<.001 5/27
(18.5)

<.001

Elevated
ASO
and
DNAse-B
antibodies

52/143
(36.4)

55/463
(11.9)

<.001 53/430
(12.3)

<.001 2/27
(7.4)

0.003

1p value calculated for patients with a positive streptococcal culture vs those
with a positive non-streptococcal culture
2p value calculated for patients with a positive streptococcal culture vs those
with negative cultures

Conclusion. A higher proportion of patients with documented streptococcal skin
infections had elevated ASO and/or DNase-B titers than patients who did not have
streptococci isolated from cultures at baseline. ABSSSI patients with an elevated
ASO and DNase titer are more likely to have a streptococcal etiology for their infection
but additional investigation to improve its sensitivity and specificity is warranted.
Disclosures. S. Puttagunta, Durata Therapeutics: Employee and Shareholder, Sal-

ary M. Dunne, Durata Therapeutics: Employee and Shareholder, Salary

1346. Protective Properties of the Fusion PspA Protein Vaccine against
Pneumonia Caused by Streptococcus pneumoniae with Five Different PspA
Clades in Mice
Kazunori Kazunori, MD, PhD; Infectious Disease Surveillance Cente, National
Institute of Infectious Diseases, Tokyo, Japan

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. An increase in the appearance of non-vaccine serotypes in both chil-
dren and adults with invasive pneumococcal disease (IPD) after introduction of pneu-
mococcal conjugate vaccine represents a limitation of this vaccine.
Methods. In this study, we generated three recombinant pneumococcal surface

protein A (PspA) proteins consisting of PspA families 1 and 2, and examined for
the reactivity of antisera raised in mice by these PspA fusion proteins with CpG oligo-
nucleotides plus aluminum hydroxide gel. The protective effects of immunization with
PspA fusion proteins against pneumococcal pneumonia caused by strains with five dif-
ferent clades were also examined in mice.
Results. PspA3 + 2 induced antiserum showing the high bindings of PspA-specific

IgG to all of five challenge strains with different clades in a flow cytometry, although
PspA2 + 4 or PspA2 + 5 induced antiserum showing a low binding of PspA-specific
IgG to clade 3. We next examined the protective effects of PspA fusion proteins against
pneumonia caused by five strains with different clades. Immunization with PspA3 + 2 af-
forded significant protections against pneumonia caused by five strains with different
clades in mice, but immunization with PspA2 + 4 or PspA2 + 5 failed to protect mice
from pneumonia caused by strains with clades 1 and 3. The binding of PspA-specific
IgG was examined for 68 clinical isolates from adult patients with IPD by antisera raised
by three PspA fusion proteins. Immunization of mice with PspA3 + 2 induced antiserum
with a high binding capacity to clinical isolates expressing clades 1-4, but not clade 5.
Conclusion. Our results suggest that PspA3 + 2 vaccine has an advantage over

PspA2 + 4 or PspA2 + 5 in terms of a broad range of cross-reactivity with clinical iso-
lates and of a cross-protection against pneumococcal pneumonia in mice.
Disclosures. All authors: No reported disclosures.

1347. Evaluation of Circulating sCD200 (OX-2), High Sensitive C-reactive
Protein and Sedimentation Rate in Diabetic Foot Patients
Nefise Oztoprak1; Arzu Didem Yalcin2; Gizem Esra Genc3; Filiz Kizilates1;
Saadet Gumuslu3; 1Infectious Diseases and Clinical Microbiology, Antalya Education
and Research Hospital, Antalya, Turkey; 2Allergy and Immunology, Genomics
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Research Center, Academia Sinica, Taipei, Taiwan; 3Medical Biochemistry, Akdeniz
University Medical Faculty, Antalya, Turkey

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. CD200 (OX-2) is a novel immune-effective molecule, both cell
membrane bound and also existing in a soluble form in serum (sCD200), which
acts to regulate inflammatory and acquired immune responses. Recently, our study
group showed that sCD200 in serum and blister fluid in a patient with bullous pem-
phigoid and anti-IgE therapy impact on those levels. We therefore planned this study
to evaluate the serum sCD200 levels of diabetic foot and compare it with that of
healthy controls. We also analyzed the association between the serum sCD200 levels
and the clinical severity of the disease in diabetic foot patients.
Methods. The study was performed with 32 diabetic foot infection patients and 25

healthy control patients. sCD200 concentrations were quantified by using ELISA kit.
Results. We found that sCD200 levels in diabetic foot patients were higher than

control group (124.79 ± 4.22 vs 21.57 ± 1.11 [mean ± SEM], p < 0.0001). However
there is no correlation between sCD200 levels and the Hba1c levels, blood glucose lev-
els (pre/postprandial) and BMI these markers. The hs-CRP levels and sedimentation
rates were higher in patient group (p < 0.0001, p < 0.005 and p < 0.0001 respectively).
Conclusion. To the best of our knowledge, this is the first study to assess serum

sCD200 in diabetic patients with the late complication of diabetic footinfection.We in-
vestigated evidence for possible correlations between serum CRP levels, hs-CRP, and
HbA1c, pre-prandial glucose levels BMI, WGS, and sedimentation rate. The sCD200
levels did not correlate with any of these markers.
Disclosures. All authors: No reported disclosures.

1348. Immune response to endothelial cell growth factor is elevated during
acute Lyme borreliosis but not in post-Lyme disease syndrome
Kevin Tang, PhD1; Mary Ajamian1; Brian Fallon1; Gary P. Wormser, MD2;
Adriana Marques, MD3; Armin Alaedini1; 1Columbia University, New York, NY;
2New York Medical College, Valhalla, NY; 3National Institutes of Health, Bethesda,
MD

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. Lyme disease is caused by spirochetes of the Borrelia burgdorferi
species complex. Some of the symptoms of Lyme disease are thought to result from
the body’s immune response during infection. Recently, immune reactivity to endothe-
lial cell growth factor (ECGF), a self-antigen, has been reported to be elevated in pa-
tients with Lyme disease. As such, the ECGF protein has been proposed as an
autoantibody target in manifestations that are thought to involve infection-induced
immune-mediated mechanisms, including refractory Lyme arthritis and post-Lyme
disease syndrome (PLDS).
Methods. We aimed to evaluate this hypothesis through analysis of antibody re-

sponse to recombinant human ECGF in serum from 90 individuals with a range of
early to late manifestations of Lyme disease, including single EM, multiple EM, early neu-
rologic, late neurologic, arthritis, and refractory arthritis, as well as 93 PLDS patients, 25
post-Lyme healthy individuals, and 30 healthy individuals without a history of Lyme dis-
ease. In addition, ECGF’s potential as a target of B. burgdorferi cross-reactive antibodies in
Lyme disease was examined through competition experiments.
Results. In comparison to non-Lyme healthy individuals, Lyme disease patients

with multiple EM (p < 0.001), early neurologic (p < 0.001), late neurologic
(p < 0.001), arthritis (p < 0.001), and refractory arthritis (p < 0.05) manifestations dis-
played significantly increased antibody reactivity to ECGF. There was not a significant
difference in anti-ECGF antibody reactivity between PLDS patients and post-Lyme
healthy individuals. Antibodies from rabbits immunized with B. burgdorferi whole
protein extract did not cross-react with ECGF. Patient serum antibody reactivity to
ECGF could not be inhibited by competition with B. burgdorferi proteins.
Conclusion. Our data indicate that antibody reactivity to ECGF is elevated

throughout the course of acute Lyme disease, with the highest levels occurring after
the dissemination of infection. However, immune response to ECGF is not specifically
associated with refractory Lyme arthritis or with post-Lyme disease syndrome.
In addition, the anti-ECGF antibody response in Lyme disease does not appear to
be a result of cross-reactivity.
Disclosures. All authors: No reported disclosures.

1349. Gene Expression Profiles Discriminate Between Young Children with
Human Rhinovirus (HRV) Symptomatic Infection vs Asymptomatic
Detection
Santtu Heinonen, MD, PhD1; Nicolas M. Suarez, PhD1; Tuomas Jartti, MD, PhD2;
Silvia Oliva, MD3; Carla Garcia, MD4; Octavio Ramilo, MD1; Asuncion Mejias, MD,
PhD1; 1Center for Vaccines and Immunity, The Research Institute at Nationwide
Children’s Hospital, Columbus, OH; 2Department of Pediatrics, Turku University
Hospital, Turku, Finland; 3Hospital Materno Infantil, Malaga’s University, Malaga,
Spain; 4Division of Pediatric Infectious Diseases, UT Southwestern Medical Center,
Dallas, TX
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Background. HRVs are among the most common causes of respiratory infections
in humans. However, rates of up to 50% HRV detection have been found in

asymptomatic children. We evaluated the value of gene expression profiles to differ-
entiate asymptomatic detection from symptomatic HRV infection in young children.
Methods. Whole blood samples from children <2 years old (n = 114) were ob-

tained at four study sites (Columbus, OH; Dallas, TX; Turku, Finland; and Malaga,
Spain). Children were classified into: 1) HRV- healthy controls (HC; n = 22); HRV+
asymptomatic (n = 16); HRV+ outpatients (n = 18); and HRV+ inpatients (n = 58).
RNA samples were hybridized into Illumina arrays. We used R software package
and ComBat script to correct for batch effects and GeneSpring software and modular
analyses for analyses.
Results. Statistical group comparisons (p < 0.05, Benjamini-Hochberg and 1.25x

fold change filter) identified 402 differentially expressed genes between HC and
HRV+ inpatients (HRV biosignature), which was validated in an independent group
of subjects. The HRV biosignature was then applied to all study groups (114 patient
samples) using unsupervised hierarchical clustering which identified 2 main patient
clusters (C): C1 composed of HC and the majority of asymptomatic HRV+ subjects
15/16 (94%) and C2 with HRV+ inpatients and the majority of outpatients 15/18
(83%). Class prediction using support vector machine (SVM) identified 57 genes
that classified HC vs HRV+ inpatients with 97% accuracy and HRV+ outpatients vs
HC with 93% accuracy. Modular analysis showed a gradual increment on the up-reg-
ulation of innate immunity genes and a gradual reduction in the down-regulation of
adaptive immunity genes between HRV+ inpatients, outpatients and asymptomatic
children, respectively. Indeed, the latter group showed no modular differences com-
pared with HC.
Conclusion. Symptomatic HRV infection induced a robust and reproducible bio-

signature. On the other hand, transcriptional profiles of children with asymptomatic
HRV+ detection were comparable to those of HC. Transcriptomic profiling represents
a useful tool to discriminate between clinically irrelevant pathogen detection and true
infection.
Disclosures. All authors: No reported disclosures.

1350. Urine ß-defensin 2 Concentration Increases during Urinary Tract
Infection
Joshua Watson, MD1; David Hains, MD2; Andrew Schwaderer, MD3; 1Pediatric
Infectious Diseases Fellowship Program, Nationwide Children’s Hospital, Columbus,
OH; 2Nephrology, Le Bonheur Children’s Hospital, Memphis, TN; 3Nephrology,
Nationwide Children’s Hospital, Columbus, OH
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Background. The urinary tract, apart from the urethral meatus, is usually sterile
despite its close proximity to enteric flora. Antimicrobial peptides (AMPs) are compo-
nents of innate immunity and play an important role in maintaining urinary tract ste-
rility. Human ß-defensin 2 (BD2) is an AMP described in the urinary tract, but its role
during urinary tract infection (UTI) is not well defined. The objective of this study was
to evaluate whether urine BD2 concentration increases during UTI in children.
Methods. We prospectively collected urine samples from Emergency Department

patients aged ≤18 years in whom urine culture (UC) was performed for any clinical
indication. Demographic, clinical, and culture data were obtained by review of the
medical record. Urine creatinine (Cr) concentration was measured by a colorimetric
assay. Urine BD2 concentration was measured by enzyme-linked immunosorbent
assay and was normalized to urine Cr concentration to account for dilution. Cul-
ture-positive (UCpos) was defined as UC yielding ≥50,000 CFU/mL of a uropathogen.
Other UC results were considered culture-negative (UCneg).
Results. The cohort comprised 43 patients, 34 (79%) of whom were female. Me-

dian age was 9.6 years (IQR 3.8-16.7). At presentation, 15 (35%) patients had fever and
21 (49%) had vomiting and/or flank pain. UC was positive in 14 patients and negative
in 29 patients. The UCpos and UCneg groups were similar in the above demographic
and clinical characteristics. Urine was obtained by catheterization in 9 (21%) and
clean catch in 34 (79%). Pyuria and/or leukocyte esterase was present in 13 (93%)
UCpos patients and 10 (34%) UCneg patients. Escherichia coli was the most common
bacterium isolated, accounting for 12 (86%) of 14 positive UC. Urine BD2 concentra-
tion was significantly higher in UCpos than UCneg patients, with median BD2 concen-
trations of 82.25 pg/mg Cr (IQR 0-190.2) in UCpos patients compared to 0 pg/mg Cr
(IQR 0-61.27) in UCneg patients (P = 0.0299).
Conclusion. Urine BD2 concentration is significantly higher in UCpos than UCneg

patients. This indicates that increased BD2 expression is a component of the innate
immune response to UTI. Further study should define the precise role of BD2 during
UTI, evaluate its performance as a diagnostic UTI biomarker, and elucidate its dynam-
ics throughout the course of a UTI.
Disclosures. All authors: No reported disclosures.

1351. Prevalence and Age-Related Acquisition of Antibodies against Group
A Streptococcal M-Related Proteins
Tina Agbaosi, MD; Shannon Niedermeyer, BS; Thomas Penfound, PhD; James Dale,
MD; Medicine, University of Tennessee Health Science Center and VAMedical Center,
Memphis, TN

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. Group A streptococcal (GAS) infections are common in children but
less common in adults. Immunity against type-specific M proteins of GAS protects
against subsequent infection with the same M type. The relative resistance of adults
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to infection has been attributed to immunity to multiple M types, among other factors.
An additional explanation is immunity to cross-protective GAS antigens that provides
broader protection later in life. M-related proteins (Mrp) of GAS are expressed by 83%
of GAS isolates and they contain protective epitopes. Unlike M proteins, Mrp’s are
highly conserved and are grouped into three structurally related families represented
by Mrp2, 4, and 49. In the current study we evaluated the prevalence and age-related
acquisition of Mrp antibodies in children.
Methods. Serum samples from 356 subjects (ages 1-16) were obtained from the

clinical laboratories of a pediatric hospital. Purified, recombinant N-terminal peptides
of Mrp2, Mrp4, and Mrp49 were used to assess Mrp antibody levels by ELISA. Human
Mrp antibodies were purified by affinity chromatography and used in bactericidal tests.
Results. Significant levels of antibodies against any of the three Mrp’s were ob-

served in 175/356 serum samples (49%). Mrp4 antibodies were the most prevalent
(145/356), followed by Mrp 2 (88/356) and Mrp49 (73/356). There was a clear associ-
ation between the subjects’ age and prevalence of antibodies against all three Mrp’s
(r = 0.32, p < 0.001). Significant age-related trends were also observed for antibody lev-
els against each individual Mrp peptide. Mrp4 antibodies affinity purified from human
serum resulted in 99% killing of heterologous serotype M28 GAS.
Conclusion. Mrp antibodies are prevalent and are acquired in an age-related man-

ner. Purified human antibodies against Mrp4 were strongly bactericidal. Taken togeth-
er with our recent studies showing that Mrp’s have relatively conserved sequences
comprising three structurally related families and that all three contain opsonic epi-
topes, our results suggest that Mrp antibodies in combination with M antibodies
may contribute to the relative resistance to GAS infections later in life. These findings
also have implications for the development of broadly protective GAS vaccines.
Disclosures. J. Dale, Vaxent, LLC: Board Member, Member and Shareholder,

Equity

1352. Progression of Lyme Disease to Later Stages is Associated with
Antibody Response Towards the Membrane-Proximal Domain of the VlsE
Protein of Borrelia burgdorferi
Elzbieta Jacek1; Lars Komorowsky2; Mary Ajamian1; Brad Kim1; Gary P. Wormser,
MD3; Adriana Marques, MD4; Armin Alaedini1; 1Columbia University,, New York,
NY; 2Institute for Experimental Immunology, Lubeck, Germany; 3New York Medical
College, Valhalla, NY; 4National Institutes of Health, Bethesda, MD
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Background. Lyme disease is associated with a robust B cell response to the VlsE
lipoprotein of Borrelia burgdorferi. Epitope mapping analyses have shown the IR6 re-
gion within the variable domain and specific sequences in the N- and C-terminal in-
variable domains of VlsE to contain the major immunogenic regions. However,
antibody reactivity against immunodominant epitopes of VlsE has not been systemati-
cally analyzed during the various stages of infection.
Methods. Here, we examined serum samples from 90 patients with a range of early

to late manifestations of Lyme borreliosis for antibody reactivity to the three major
epitope sequences of VlsE. These included amino acid sequences 274-298 (IR6 epi-
tope), 21-44 (N-terminal epitope), and 336-349 (C-terminal epitope) of the VlsE pro-
tein from B. burgdorferi B31. In addition, antibody response to a recombinantly
generated protein containing the entire membrane-proximal domain of VlsE and its
associated epitopes as a contiguous sequence was examined.
Results. Antibody reactivity to the IR6 region of VlsE was found to vary little be-

tween cohorts of patients representing early disseminated to late manifestations of
Lyme disease. In contrast, antibody responses towards the specific N- and C-terminal
epitopes of VlsE, as well as the recombinant sequence representing the entire mem-
brane-proximal region, were predominantly absent during early Lyme disease and be-
came highly elevated in late manifestations.
Conclusion. The data help to elucidate the evolution of humoral immune reactiv-

ity to VlsE during the course of B. burgdorferi infection, demonstrating the develop-
ment of a divergent antibody response towards distinct epitopes of a single protein.
The results may be consequential to gaining an understanding of the epitopes’ poten-
tial involvement in a mechanism of immune evasion by the spirochetes.
Disclosures. All authors: No reported disclosures.

1353. The Induction of Endotoxin Tolerance is Associated with the
Activation of Mitochondrial Biogenesis in THP-1 Cells
John Widdrington, MBBS1,2; Aurora Gomez-Duran, PhD3; Angela Pyle, PhD3; Marie-
Helene Ruchaud-Sparagano, PhD1; Patrick Chinnery, PhD, MBBS3,4; John Simpson,
PhD, MBChB1,5; 1Institute of Cellular Medicine, Newcastle University, Newcastle,
United Kingdom; 2Infection and Tropical Medicine, Newcastle upon Tyne Hospitals
NHS Foundation Trust, Newcastle, United Kingdom; 3Institute of Genetic Medicine,
Newcastle University, Newcastle, United Kingdom; 4Neurology, Newcastle upon Tyne
Hospitals NHS Foundation Trust, Newcastle, United Kingdom; 5Respiratory Medicine,
Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle, United Kingdom

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. In sepsis monocyte immune deactivation is associated with increased
mortality and susceptibility to secondary infections. There is increasing evidence of mi-
tochondrial depletion and dysfunction, including impaired respiration and oxidative
stress, in monocytes in sepsis. Survival and recovery of cellular function following sepsis
has been associated with the induction of mitochondrial biogenesis. Using endotoxin

tolerance (ET), whereby repeated exposure to lipopolysaccharide (LPS) produces dimin-
ishing inflammatory responses, as a model of monocyte deactivation we investigated the
link between immunity, respiration and mitochondrial biogenesis.
Methods. THP-1 cells, a human monocytic cell line, were pre-incubated with 100ng/

ml LPS from Escherichia coli 026:B6 for 0, 2, 6, 24, 48 and 72 hours. The ability of THP-1
cells to respond to a second inflammatory stimulus was then assessed in addition to mea-
surements of oxygen consumption, oxidative stress and mitochondrial biogenesis.
Results. Pre-incubation with LPS produced a change in THP-1 cell immune phe-

notype consistent with ET. In response to a second inflammatory stimulus there was
reduced release of pro-inflammatory cytokines but increased anti-inflammatory cy-
tokine release and phagocytosis. LPS exposure also resulted in evidence of early ox-
idative stress with recovery associated with the activation of antioxidant defences.
Significant increases in mitochondrial DNA copy number and expression of mito-
chondrial transcription factor A following exposure to LPS suggest that mitochon-
drial biogenesis is induced during ET. In addition, after LPS exposure there was an
increase in THP-1 cell oxygen consumption due to mitochondrial adenosine tri-
phosphate generation.
Conclusion. In association with a shift towards an anti-inflammatory phenotype

there is evidence of the induction of mitochondrial biogenesis and anti-oxidant de-
fences in ET THP-1 cells. Further investigation into the potential co-regulation of
these pro-survival responses may provide important insights into the mechanisms
of immune deactivation and cellular recovery in human monocytic cells following in-
flammatory insults in diverse conditions including sepsis.
Disclosures. All authors: No reported disclosures.

1354. Toll-like Receptor Agonists Alter the CD8+ T Cell Response
Hierarchy in Neonates During Respiratory Syncytial Virus Infection
Allison Malloy, MD1; Tracy Ruckwardt, PhD2; Kaitlyn Morabito, PhD2;
Barney Graham, MD, PhD2; 1Pediatrics, Uniformed Services University of the Health
Sciences, Bethesda, MD; 2Viral Pathogenesis Laboratory, VRC, National Institute of
Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD
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Background. CD8+T cells clear respiratory syncytial virus (RSV) during infection
and, as a component of the adaptive immune response, develop memory for more
rapid responses upon subsequent exposure. In neonates, this process is compromised,
thus we propose to define age-dependent innate immune mechanisms that influence
the T cell response in order to advance vaccine design for neonates.
Methods. Intranasal RSV infection of CB6F1 adult hybrid mice generates a

strongly dominant RSV-specific CD8+ T cell response to a Kd- restricted peptide
(SYIGSINNI) from the M2 protein of RSV, and a numerically subdominant response
to a RSV epitope from the M protein (NAITNAKII, DbM187-195). Neonatal mice, how-
ever, generate a more co-dominant response to these two epitopes as determined by
flow cytometry. To define the role of antigen-presenting cell (APC) in driving the T cell
response, Toll-like receptor (TLR) agonists that active APC were administered at the
time of RSV infection.
Results. TLR agonist treatment of neonatal mice resulted in a more adult-like

CD8+ T cell response hierarchy indicating a critical role for APC in driving T cell
responses. Conventional dendritic cells (cDC) are important professional APC in
the lung. Evaluation of cDC during RSV infection demonstrates age-dependent dif-
ferences in the number of cDCs, with diminished costimulatory capacity in neo-
nates. TLR agonist treatment at the time of RSV infection of neonates increased
expression of costimulatory molecules, CD80 and CD86, on two subsets of cDC,
the CD103+DC and CD11b+DC. Partial blockade of CD80 and CD86 during RSV
infection of neonates treated with a TLR agonist reversed the T cell response hier-
archy back to a co-dominant response, indicating the importance of cDC costimu-
latory molecule expression. Surprisingly, during RSV infection, both CD103+DC
and CD11b+DC are able to effectively present antigen to CD8+ T cells to stimulate
proliferation, in contrast to other infection models that characterized CD11b+DC as
poor stimulators of CD8+T cells.
Conclusion. The unique age-dependent changes in immunity seen in RSV infec-

tion, and the ability to modify both CD103+DC and CD11b+DC to alter the character
of RSV-specific CD8+ T cell responses can be used to develop vaccines that target the
youngest and most vulnerable in the population.
Disclosures. All authors: No reported disclosures.

1355. Th1 responses in persons with disseminated coccidioidomycosis
depend on serology titer and time from diagnosis but Th17 responses are
persistent
Neil M. Ampel, MD1; Lance Nesbit, BS2; Chinh T. Nguyen, MD2; Suzanne M. Johnson,
PhD3; Demosthenes Pappagianis, MD, PhD4; 1Medicine, University of Arizona/
SAVAHCS, Tucson, AZ; 2University of Arizona/SAVAHCS, Tucson, AZ; 3University of
California, Davis, CA; 4University of California School of Medicine, Davis, CA
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Background. Development of a T helper lymphocyte type-1 (Th1) response char-
acterized by release of cytokines such as interleukin-2 (IL-2) and interferon-γ (IFN-γ)
has been associated with a good outcome in coccidioidomycosis. Recent data have also
suggested that T lymphocytes producing the interleukin-17 (IL-17) family of cytokines
(Th17) may play a role in modulating that immunity.
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Methods. A cross-sectional analysis of adult subjects with coccidioidomycosis was
performed. Approximately 5 mL of heparinized whole blood was obtained by veni-
puncture from each subject and incubated for 18 hr with 20 µg/mL of the coccidioidal
antigen preparation T27K. The plasma supernatant analyzed for concentrations of IL-
2, IFN-γ and IL-17.
Results. Nineteen subjects with non-meningeal coccidioidomycosis and 6 healthy

coccidioidal immune and 6 healthy non-immune donors were recruited. In those with
disseminated coccidioidomycosis, levels of IL-2 and IFN-γ were equivalent to those
from healthy, immune donors and significantly above healthy non-immune donors
(P < 0.01). However, both IL-2 and IFN-γ were significantly lower among disseminated
patients if the coccidioidal serology titer was ≥1:8 compared to less than this (P<0.03).
Moreover, IL-2 levels were significantly higher in those diagnosed >1 year compared to
those diagnosed earlier (P = 0.04). IL-17 levels were significantly higher in the dissem-
inated group than either immune or non-immune donors (P < 0.03) and did not chan-
ge with either serologic titer or time from diagnosis.
Conclusion. These data suggest that the Th1 response in disseminated coccidioido-

mycosis responds to treatment and control of disease over time. However, the Th17 appears
to be persistent and not dependent on either serologic response or time from diagnosis.
Disclosures. All authors: No reported disclosures.

1356. HMGB-1/RAGE Signaling and Cytokine Activation in Adults
Hospitalized for Active Tuberculosis
Grace Lui1; Chun Kwok Wong2; Margaret Ip, BM, MSc3; Y J Chu2; Irene MH Yung1;
Catherine SK Cheung1; Nelson Lee1; 1Medicine and Therapeutics, Chinese University
of Hong Kong, Hong Kong; 2Chemical Pathology, Chinese University of Hong Kong,
Hong Kong; 3Microbiology, Chinese University of Hong Kong, Hong Kong
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Background. This study aims to evaluate the clinical significance of high-mobility
group box 1 (HMGB-1) / advanced glycation end-products (RAGE) signaling pathway
and cytokine activation in active tuberculosis (TB), and its associated inflammasome
cascade (NALP3, Caspase-1). Funding: Research Fund for the Control of Infectious
Diseases, Hong Kong SAR, no. 11100272.

Methods. A prospective, case-control study was performed. Adults aged ≥18 years
hospitalized with laboratory-confirmed, active pulmonary TB (n = 80) were compared
to age-and-gender matched healthy controls (n = 45). Plasma concentrations of inter-
leukin (IL)-6, IL-8, IL-18, IL-10, IL-12p70, IL-1 ≤ ], TNF-≤ \, HMGB-1, and soluble
RAGE were measured using Cytometric Bead Array and ELISA. Expression of trans-
membrane RAGE on monocytes and dendritic cells was measured by flow cytometry.
Cellular NALP3 mRNA expression was quantified using real-time PCR.
Results. Elevated plasma concentrations of IL-6, IL-8, IL-18, and HMGB-1

were found in patients with active TB. There was increased expression of trans-
membrane RAGE, together with up-regulated NALP3 expression and Caspase-1
activity. Plasma soluble RAGE was depleted. High IL-8 and IL-6 levels were
associated with ICU admission/death, hypoxemia, and mycobacterial load (Fig-
ure). IL-8, IL-6, HMGB-1, and NALP3/Caspase-1 expressions correlated with du-
rations of fever and hospitalization, and TB severity score (HMGB1 vs fever
duration, Spearman’s rho +0.272, P = 0.015). Plasma IL-8 and HMGB-1 levels in-
dependently associated with hypoxemia, and ICU admission/death, adjusted for
patient characteristics (hypoxemia, HMGB1 adjusted OR 1.25, 95%CI 1.01-1.56,
P = 0.044).
Conclusion. HMGB1/RAGE signaling and pro-inflammatory cytokines (e.g., IL-

8) may play important roles in pathogenesis of active TB.
Disclosures. All authors: No reported disclosures.

1357. Viral Diversity and Neutralizing Antibody Responses in Infants with
Symptomatic Congenital CMV Disease receiving Antiviral Therapy
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MD, FIDSA3; Suresh Boppana, MD2; Shannon Ross, MD3; 1Pediatric Infectious
Disease, University of Alabama at Birmingham, Birmingham, AL; 2University of
Alabama at Birmingham, Birmingham, AL; 3Pediatrics, University of Alabama at
Birmingham, Birmingham, AL
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Background. Congenital cytomegalovirus (cCMV) is the most common congen-
ital infection and an important cause of childhood sensorineural hearing loss (SNHL).
Extensive genetic diversity among CMV strains, infection with multiple CMV strains,
and strain-specific neutralizing antibody responses appear to be common. However,
the association between virus diversity and strain-specific antibody responses is not
known.
Methods. Residual samples were available from 8 infants with symptomatic

cCMV enrolled in the NIAID’s CASG 109 study, a PK study of valgancyclovir. Sub-
jects received 6 weeks of antiviral therapy from enrollment. Blood samples obtained
at enrollment (less than 3 weeks of age) and 6 months later were analyzed for geno-
types of glycoproteins gB, gH and gN. Neutralization response was measured in sera
at enrollment using gN recombinant viruses. A 3-fold difference in neutralizing titers
against at least two gN recombinant viruses was considered evidence of strain specific
response.
Results. All 8 patients had >1 CMV genotype detected at either enrollment or 6

months. At enrollment, all subjects had >1 strain detected, with a range of 2-4 strains
per subject. At follow up, the number of strains for each patient ranged from 1 to
3. Five of the 8 subjects had fewer genotypes detected at 6 month follow-up compared
to enrollment. Two subjects had the appearance of new strains after 6 months.
All subjects had detectible neutralization response against all 4 recombinant gN

viruses (titers >400) within the first month of life. Strain-specific neutralizing
responses were detected in 5 children. Although not statistically significant,
lower neutralizing titers were observed in 5 children who were infected with ≤ 2
gN genotypes compared to those with greater virus diversity (mean titers, 3800 vs
4500).
Conclusion. All study infants were infected with multiple CMV strains and most

had strain-specific neutralizing antibody responses. Overall the viral diversity de-
creased over time. It is unknown at this point if the changes in viral diversity are related
to antiviral treatment. Studies are ongoing to determine strain specific neutralization
over time and the association between virus diversity and antibody responses in a larg-
er cohort randomized to longer antiviral treatment times.
Disclosures. D. W. Kimberlin, GSK: Grant Investigator and served as study

site for clinical trials conducted by GSK (monies went directly to my university),
Grant recipient; Gilead: Grant Investigator and served as study site for clinical tri-
als conducted by Gilead (monies went directly to my university), Grant recipient

1358. Evaluating the Accuracy of Combining two Biomarkers to
Differentiate Viral and/or Bacterial Immune Response in Patients with
Acute Febrile Respiratory Infection
Robert Sambursky,, MD1; Nathan Shapiro, MD2; 1Rapid Pathogen Screening, Inc.,
Sarasota, FL; 2Beth Israel Deaconess Medical Center, Boston, MA
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Background. To determine the accuracy of combining two biomarkers, C-reactive
protein (CRP) and Myxovirus A (MxA), to identify an immune response to viral and/
or bacterial infection in patients presenting with suspected pharyngitis or lower respi-
ratory tract infection (LRTI) as compared to confirmatory microbiological, radiologi-
cal, and laboratory testing.
Methods. A prospective single center, blinded, clinical feasibility trial was per-

formed at Beth Israel Deaconess Medical Center – a Harvard Medical School teaching
hospital – from December 2012-August 2013. Patients with presumed acute febrile re-
spiratory infection consistent with suspected pharyngitis or LRTI were enrolled, as well
as age matched controls. Qualifying patients with a clinical diagnosis of pharyngitis or
LRTI had oropharyngeal samples sent for viral respiratory polymerase chain reaction
(PCR) testing and routine bacterial cell culture. Patients with suspected LRTI also had
sputum cultures and a chest x-ray. A venous blood sample was collected, WBC count
measured, and an enzyme-linked immunosorbent assay (ELISA) was then used to
measure CRP and MxA levels.
Results. The study enrolled 60 patients, 23 with definitive microbiological confir-

mation of disease (8 enrolled with presumed pharyngitis and 15 with presumed LRTI)
as well as 22 controls. The 15 remaining subjects had no definitive microbiological
confirmation of disease. A low CRP cut off of 15 mg/L and high CRP cut off of 80
mg/L combined with the presence or absence of MxA levels greater than 40 ng/ml,
led to the correct identification of a combined total of 95% (21/22) of the patients neg-
ative for infection, 93% (13/14) of bacterial infections, and 78% (7/9) of viral infections
[Figure 1].
Conclusion. In isolation, neither CRP (elevated primarily in bacterial infection)

nor MxA (elevated primarily in viral infection) alone is sensitive or specific at identi-
fying both viral and/or bacterial infection. However, by simultaneously examining low
and high levels of CRP, each in combination with the presence of elevated MxA, it is
possible to successfully classify patients with bacterial vs viral etiology of infection.
Further validation is warranted for this promising approach.
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Disclosures. R. Sambursky, Rapid Pathogen Screening, Inc.: Board Member, Em-
ployee and Shareholder, SalaryN. Shapiro, Beth Israel Deaconess Medical Center: Col-
laborator and Investigator, Research support

1359. Circulating Cytokines in Pregnant Women Infected with Toxoplasma
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Background. Toxoplasmosis during pregnancy can result in severe neurological
damage or death of the fetus or newborn. Immunopathology has been suspected as
mechanism of disease. We recently published cytokine profiles in pregnant women in-
fected with Toxoplasma from USA and Colombia and were surprised that a number of
cytokines were down regulated in the US cohort (JID 2014 Mar 23). In this study we
investigated profiles of 51 cytokines in 15 pregnant women before and after they be-
came infected with Toxoplasma.
Methods. A Luminex (Affymetrix, Santa Clara, CA) human 51-plex assay was per-

formed at the Human Immune Monitoring Center at Stanford University. Plates were
read using a Luminex 200 instrument with a lower bound of 100 beads per sample per
cytokine. Each sample produces a median of florescent intensities (MFI) and are mea-
sured in duplicate. Statistical analysis: Separately by patient, after centering/scaling, a
smooth, curve for log (MFI) on time since infection was estimated per cytokine via
empirical Bayes shrinkage of -spline coefficients across cytokines.
Results. Sparse clustering on pooled smoothed data across time points (including

interpolated values) and patients gave an optimal six-cluster solution for 49 cytokines.
IFN-, TNF-, VCAM1 and IL17F contributed most heavily to cluster separation. The two
most prevalent clusters across patients and time points were distinct in that most of the
49 cytokines were upregulated in one (immune state 2, 36% of data, Figure 1) and down-
regulated in the other (immune state 3, 40% of data, Figure 2). Prevalence of each cluster
was regressed on time since infection using a piecewise linear generalized linear mixed

model. Prevalence of immune state 2 decreased prior to infection and rose after infec-
tion, while prevalence of immune state 3 decreased after infection (Figure 3).
Conclusion. Cytokine profiles in pregnant women before and after Toxoplasma

infection are reported here for the first time. Upregulation and downregulation are
the result of host-parasite interactions in their balancing act to fight the parasite, pre-
vent immunopathology and survival of both
Disclosures. All authors: No reported disclosures.

1360. Streptococcal Toxic Shock Syndrome due to Beta-hemolytic
Streptococci : Clinical Features and Cytokines/ Chemokines Analysis of the
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Background. Beta-hemolytic Streptococci including S. pyogenes cause acute infec-
tions, including severe infections such as necrotizing fasciitis and streptococcal toxic
shock syndrome (STSS). Although these infections progress rapidly and have high mortal-
ity rate, precise mechanism of pathogenesis remains obscure. Here, we conducted a pro-
spective study to explore the pathogenesis of STSS in terms of bacterial and host factors.
Methods. Since January 2013 until March 2014, patients diagnosed as STSS due to

β-hemolytic Streptococci were prospectively screened. Serum sample on admission was
collected for measuring a variety of cytokines( IFN-γ, TNF-α, IL-1β, IL-6, IL-8, IL-12,
IL-17, G-CSF, IL-10, IL-4) and chemokines( MCP-1, IP-10) levels. Bacterial strains
from blood culture were categorized by Lancefield grouping and analyzed for emm
type, speA, speB, speC, and speF.
Results. Nine patients were diagnosed as STSS. Mean age was 66-years old. Eight

patients revealed cellulitis over lower extremities, of which five patients suffering from
necrotizing fasciitis. Average period from onset of the symptoms to hospital visit was 2
days and mortality was 55.6%, despite intensive treatment including high amount of
PCG/CLDM administration. Seven strains were categorized as group A and two were
group B. There were two emm type 12, other strains revealed different type. All strains
were negative for speA, and positive for speB and,speF. SpeC was positive among 50% of
strains. Mean white blood cell count and creatine kinase level were 9522/μL and 2652
IU/L, respectively. Impressively, TNF-α and IL-1β were not elevated at all, but IFN-γ
was slightly elevated (mean 288 pg/mL). Relatively large amount of IL-6, IL-8 and G-
CSF were produced (mean 12967, 2433, 2328 pg/mL, respectively). Meanwhile, abun-
dant amount of MCP-1 and IP-10 were observed (11026, 20682 pg/mL, respectively).
Conclusion. There are few reports that present immunological analysis along with

clinical/bacterial features of STSS patients. Our results indicated reduced production of
Th-1 type cytokines and increased production of MCP-1 and IP-10 might be promi-
nently involved in STSS pathogenesis.
Disclosures. Y. Ishii, Toho Univesity Shool of Mediicne: Employee, Salary

K. Tateda, Toho Uneiversity School od Medicine: Employee, Salary

1361. Innate Pulmonary Response to Community-Acquired Pneumonia
(CAP) in Patients with Chronic Obstructive Pulmonary Disease (COPD):
Results from the Community-Acquired Pneumonia Inflammatory Study
Group (CAPISG)
Lisandra Rodriguez Hernandez, MD1; Jorge Perez San Juan, MD1; Robert Kelley, PhD1;
Timothy L. Wiemken, PhD, MPH, CIC1; Rafael Fernandez-Botran, PhD2;
Martin Gnoni, MD1; Paula Peyrani, MD1; Jose Bordon, MD, PhD3; Madhavi Rane,
PhD4; Forest Arnold, DO1; Julio A. Ramirez, MD1; Silvia Uriarte, PhD5; 1Division of
Infectious Diseases, University of Louisville, Louisville, KY; 2Pathology and Laboratory
Medicine, University of Louisville, Louisville, KY; 3Section of Infectious Diseases,
Providence Hospital, Washington, DC; 4Division of Nephrology, University of
Louisville, Louisville, KY; 5Kidney Disease Program, University of Louisville,
Louisville, KY

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. Patients with COPD have chronic airway inflammation characterized
by increased cytokine levels and neutrophil activation. It is not well defined if these
chronic inflammatory changes in the airway may impair the innate pulmonary response
during an episode of CAP. The objective of this study was to compare cytokine produc-
tion and neutrophil function in patients with CAP with and without COPD.
Methods. Blood samples were collected from 40 patients diagnosed with CAP

upon admission to the hospital. The plasma levels of 10 different cytokines and che-
mokines were measured, as well as the peripheral blood neutrophil function. Patients
were grouped according to the presence of COPD [CAP-COPD (+) vs CAP-COPD
(-)]. The Mann-Whitney U test was used to compare cytokine and chemokine levels
between the CAP-COPD (+) and CAP-COPD (-) groups.
Results. A total of 14 CAP-COPD (+) and 26 CAP-COPD (-) patients were en-

rolled. Median (interquartile range) CD35 expression was 163 (111) in CAP-COPD
(+) and 127 (101) in CAP-COPD (-) (P = 0.238). CD66b expression was 62 (44) in
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CAP-COPD (+) and 63 (24) in CAP-COPD (-) (P = 0.847). Ph-Sa was 837 (810) in
CAP-COPD (+) and 913 (880) in CAP-COPD (-) (P = 0.713). H2O2 production
was 536 (480) in CAP-COPD (+) and 726 (406) in CAP-COPD (-) (P = 0.494). The
cytokine and chemokine levels didn’t show significant differences between groups.
Conclusion. The innate pulmonary response during an episode of CAP measured

by cytokine production and neutrophil function is not different in patients with or
without COPD. These data support the clinical concept that COPD is not a risk factor
to poor outcomes in patients with CAP.
Disclosures. All authors: No reported disclosures.

1362. Procalcitonin and Interleukin-6: Biomarkers of Cancer and Infection
Anne Marie Chaftari, MD1; Munirah Al Shuaibi1; Ruth Reitzel, MS2; Mohamed Jamal,
PhD1; Mary Jordan, MD1; Ying Jiang, MS1; Ammar Yousif1; Kumait Garoge, MD1;
Poonam Deshmukh, MD, MPH1; Zainab Al Hamal1; Joseph Jabbour, BS3;
Alex Hanania2; Sammy Raad2; Ray Hachem, MD1; Issam Raad2; 1University of Texas,
MD Anderson Cancer Center, Houston, TX; 2Infectious Diseases, Infection Control
and Employee Health, University of Texas MD Anderson Cancer Center, Houston,
TX; 3University of Texas MD Anderson Cancer Center, Houston, TX

Session: 187. Biomarkers of Immune Responses
Saturday, October 11, 2014: 12:30 PM

Background. Procalcitonin (PCT) and Interleukin-6 (IL-6) have emerged as bio-
markers for different inflammatory conditions, including cancer and infection. The
purpose of the study was to evaluate the role of PCT and IL-6 as biomarkers of cancer
and its progression in a large cohort of patients with and without infection.
Methods. This prospective, observational study included residual plasma samples

collected from febrile and non-febrile cancer patients, and control subjects without
cancer. Levels of PCT and IL-6 were determined by Kryptor compact bioanalyzer
and ELISA respectively.
Results. We identified a total of 1064 patients, including 575 febrile cancer pa-

tients, 410 non-febrile cancer patients, and 79 non-cancer individuals. The median
PCT level was lower in control subjects (0.029 ng/ml) compared to cancer patients
with stage I-III disease (0.127 ng/ml) (p < 0.0001) and stage IV disease (0.190 ng/
ml) (p < 0.0001). It was also higher in febrile cancer patients (0.310 ng/ml) compared
to non-febrile cancer patients (0.1 ng/ml) (p < 0.0001). PCT was also higher in febrile
cancer patients with sepsis or bacteremia (0.490 ng/ml) compared to those without mi-
crobiological documented infection (0.310 ng/ml) (p = 0.003). Median IL-6 level was
significantly lower in the control group (0 pg/ml) than in non-febrile cancer patients
with stages I-III (7.376 pg/ml) or stage IV (9.635 pg/ml) (p < 0.0001), but did not differ
in patients with stage IV cancer from those with stage I-III.

Conclusion. Our results suggest a potential role for PCT and IL-6 in predicting
cancer in non-febrile patients. PCT is also useful in detecting cancer and its progres-
sion in non-febrile patients. However, in febrile cancer patients, PCT predicts bacter-
emia or sepsis.
Disclosures. I. Raad, Atellas: Grant Investigator, Grant recipient Pfizer: Consul-

tant, Consulting fee

1363. The Iowa Disinfection Cleaning Project: Opportunities, Successes
and Challenges of a Structured Programmatic Intervention in 56 Hospitals
Philip Carling,, MD1; Loreen A. Herwaldt, MD, FIDSA, FSHEA2; Iowa Healthcare
Environmental Hygiene Study Group Hospitals; 1Medicine, Boston University School
of Medicine, Boston, MA; 2Internal Medicine, University of Iowa Carver College of
Medicine, Iowa City, IA

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Studies have shown that cleaning thoroughness improves when in-
fection preventionists (IPs) use a fluorescent marker to objectively assess cleaning and
give environmental services (ES) staff feedback. We evaluated whether this program
could improve cleaning efficacy across a state.

Methods. We evaluated the efficacy of disinfection cleaning of 14 standardized
environmental surfaces after patient transfer or discharge before and after an in-
tervention in 56 Iowa hospitals (15-415 beds). We used a fluorescent targeting sys-
tem (DAZO¨) to objectively quantify cleaning. IPs covertly marked surfaces and
used UV light to assess pre-intervention (baseline) cleaning efficacy. IPs again as-
sessed cleaning after ES staff saw a standardized educational presentation (Phase
II) and after IPs fed back cleaning efficacy results to ES staff (Phase III). We used
interviews and questionnaires to obtain information on facilitators and barriers for
the project.
Results. At baseline, the fluorescent target was removed from 60% (95% CI = 56.7

to 64.4) of 15,658 standardized environmental surfaces during terminal cleaning were
considered cleaned (figure). 41 hospitals completed Phase II interventions and reached
a cleaning efficacy of 83% (95% CI = 77 to 84.3). 20 hospitals provided ≥ 1 cycle of per-
formance feedback to ES staff (Phase III). These hospitals achieved a cleaning efficacy
of 89% (95% CI = 84.6 to 93.1). 6 hospitals that maintained the program beyond the
planned study period had a cleaning efficacy of > 90% after 38 months. IPs at 20 hos-
pitals that completed Phase III noted that: All ES staff valued the program (20); senior
management were enthusiastic (11, 55%); ES now defined their work as improving pa-
tient safety (10, 50%).
Conclusion. ES departments achieved high cleaning efficacy (mean 89%) with a

standardized programmatic intervention using a fluorescent marker, an education pro-
gram and objective feedback of performance to ES staff in 20 hospitals that completed
Phases I-III. Unfortunately, 50% of hospitals could not finish the study because re-
sources were limited. Our findings support the value of monitoring environmental
cleaning as recommended by CDC in 2010 but to reap these benefits, hospitals
must provide appropriate resources for such programs.
Disclosures. P. Carling, Ecolab: Patent License and Speaker’s Bureau, Consulting

fee and Licensing agreement or royalty

1364. Enhanced Terminal Room Disinfection: A Qualitative Summary of
Perspectives from Environmental Services (EVS) and Nurse Managers
Lauren Knelson, MSPH1; Luke F. Chen, MBBS, MPH, CIC, FRACP1,2; David J. Weber,
MD, MPH, FIDSA, FSHEA3,4; Rebekah W. Moehring, MD, MPH1,5,6; Sarah S. Lewis,
MD1,2; William Rutala, PhD, MPH, FSHEA3,4; Daniel J. Sexton, MD, FIDSA1,2;
Deverick J. Anderson, MD, MPH, FSHEA1,2; CDC Prevention Epicenters Program1;
1Division of Infectious Diseases,, Duke University Medical Center, Durham, NC;
2Duke Infection Control Outreach Network, Durham, NC; 3Department of Hospital
Epidemiology, University of North Carolina Health Care, Chapel Hill, NC; 4Division
of Infectious Diseases, School of Medicine, University of North Carolina, Chapel Hill,
NC; 5Duke Antimicrobial Stewardship Outreach Network, Durham, NC; 6Durham VA
Medical Center, Durham, NC

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. The hospital environment is an established cause of healthcare-asso-
ciated infections (HAI). Enhanced terminal room disinfection, including the use of
UV-C emitting devices and/or bleach, has been proposed as a method to reduce the
risk of HAI caused by environmental contamination, but implementation of these
methods is poorly described. We characterized the perceptions of EVS and nurses re-
garding enhanced disinfection strategies.
Methods. We administered surveys to EVS supervisors and nurse (RN) unit man-

agers at the 9 hospitals in the BETR Disinfection study to assess perceptions about de-
lays in room cleaning, odor, streaking, and other unintended consequences based on
type of terminal room disinfection method employed (quaternary ammonium (refer-
ence group), quaternary ammonium with the UV-C emitting device, bleach alone, or
bleach with UV-C). We compared responses a) during the use of quaternary ammo-
nium vs bleach and b) with and without UV-C. Proportions were compared using the
2-tailed chi-square test.
Results. 335 survey answers were provided from 137 EVS staff (77% response

rate) and 198 nurse managers (61% response rate). EVS supervisors, housekeepers,
and RN managers all perceived an increase in room cleaning/decontamination delays
with the use of UV-C than without UV-C (EVS: 52 vs 27%, p = 0.006; housekeepers:
45 vs 29%, p = 0.07; RN: 47 vs 34%, p = 0.023). RNs received more complaints from
staff concerning odor with UV-C than without (62 vs 40%, p = 0.005). EVS supervi-
sors received more complaints about delays from RNs (70 vs 42%, p = 0.002) and bed
control (58 vs 40%, p = 0.04) with the use of UV-C than without UV-C. Regardless of
cleaning strategy, EVS believed that delays in the Emergency Department were the
primary cause of delays in hospital room turnover, whereas RNs perceived that
room disinfection was the principal source of delay. RNs felt that rooms were not
cleaned consistently with either disinfectant (59% each, p = 0.90) and that rooms
were not cleaner with UV-C (58 vs 61%, p = 0.65). Over one-third of RNs believed
that room disinfection with any strategy frequently interfered with the timely care
of patients.
Conclusion. The successful implementation of enhanced terminal room disinfec-

tion strategies must address the barrier of perceived increases in cleaning/disinfection
times among both EVS and nursing.
Disclosures. D. J. Weber, Clorox: Consultant, Consulting fee; Johnson and John-

son: Consultant, Consulting fee; Germitec: Consultant, Consulting fee W. Rutala,
Clorox: Consultant, Consulting fee; ASP: Consultant, Consulting fee D. J. Sexton, Up-
ToDate: Editor, Royalties; National Football League: Consultant, Consulting fee and
Educational grant; Cubist: Grant Investigator, Grant recipient; Johnson and Johnson:
Consultant, Consulting fee
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1365. Identifying Opportunities to Improve Environmental Hygiene in
Multiple Healthcare Settings
Philip Carling, MD1; Loreen A. Herwaldt, MD, FIDSA, FSHEA2; Carol Sulis, MD3;
Courtney Reynolds, MD4; Susan S. Huang, MD, MPH, FIDSA5; Healthcare
Environmental Study Group Hospitals; 1Medicine, Boston University School of
Medicine, Boston, MA; 2Internal Medicine, University of Iowa Carver College of
Medicine, Iowa City, IA; 3Boston Medical Center, Boston, MA; 4University of
California at Irving, Irving, CA; 5Division of Infectious Diseases and Health Policy
Research Institute, University of California Irvine School of Medicine, Irvine, CA

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Near-patient surfaces play a role in transmission of pathogens in
healthcare settings. Thus, disinfection cleaning is an important infection prevention
intervention. Our previous studies objectively documented opportunities to improve
environmental cleaning in acute care hospitals. We used the same evaluation system
to analyze cleaning practice in a range of defined healthcare venues.
Methods. Trained healthcare professionals, primarily infection preventionists and

hospital epidemiologists, in 140 facilities (121 acute care hospitals and 19 long-term
care facilities) covertly evaluated disinfection cleaning practice using a fluorescent tar-
geting system (DAZO1) to objectively quantify cleaning compliance of standardized
sets of near-patient surfaces that had a high risk of transmitting pathogens between
patients and healthcare workers. The objects chosen were specific to the particular
venue evaluated. Results were expressed as the percentage of surfaces marked with
the fluorescent target that were cleaned (DAZO1 removed).
Results. As summarized in the figure, thoroughness of discharge cleaning of

52,931 objects in 4,243 medical/surgical and ICU rooms averaged 49% (95%
CI = 48.1 to 51.0). Thoroughness of daily cleaning of: 3,657 objects in 271 implantation
operating rooms was 24%; 1,160 objects in 84 adult ICU rooms was 26%; 3,680 objects
in both common areas and patient rooms in long-term care facilities was 24%; and 610
objects in 38 ambulatory clinic treatment areas was 20%. While potentially overesti-
mated as a result of a Hawthorne effect, daily cleaning, which averaged 25%, was sig-
nificantly less thorough than discharge cleaning (p = <.0001).

Conclusion. The thoroughness of disinfection cleaning was surprisingly similar in
the 129 facilities evaluated. Covert evaluation of disinfection cleaning of both inpatient
and outpatient care areas consistently revealed opportunities for practice improve-
ment. These findings were also similar to affiliated studies in Canada and Australia
and they provided an objective basis for subsequent successful process improvement
projects in all sites that implemented structured programs to enhance the thorough-
ness of cleaning practice.
Disclosures. P. Carling, Ecolab: Patent License and Speaker’s Bureau, Consulting

fee and Licensing agreement or royalty S. S. Huang, Sage Products: Conducting clin-
ical trial for which contributed product is being provided to participating hospitals,
Contributed Product; Molnlycke: Conducting clinical trial for which contributed prod-
uct is being provided to participating hospitals, Contributed product

1366. Assessment of the Overall and Multi-drug Resistant Organism
(MDRO) Bioburden on Environmental Surfaces in Healthcare Facilities
Alicia M. Shams, MPH; Laura J. Rose, MS; Jonathan R. Edwards, MStat;
L. Clifford Mcdonald, MD, FACP, FSHEA; Matthew J. Arduino, MS, DrPH;
Judith Noble-Wang, PhD; Division of Healthcare Quality Promotion, Centers for
Disease Control and Prevention, Atlanta, GA
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Saturday, October 11, 2014: 12:30 PM

Background. There is increasing need to understand the role of high-touch envi-
ronmental surfaces in transmission of MDROs. Despite the likelihood that bacteria are
unevenly spread over large surface areas and transmission risk is proportionate to bio-
burden, previous studies sampled small areas (<100 cm2) qualitatively. Sampling large

surface areas (>1,000 cm2) quantitatively, we sought to establish overall and MDRO
bioburden levels on high-touch surfaces in various healthcare settings after routine
(RC) or terminal cleaning (TC).
Methods. From 11 inpatient healthcare facilities in 4 states, surface samples were col-

lected from high-touch sites in MDRO isolation rooms after RC or TC using a standard
sampling protocol. Two composite samples were collected from each room and a third
composite was collected from C. difficile isolation rooms only. Composite 1 included
the TV remote, telephone, call button and bed rails. Composite 2 included the room
door handle, IV pole and over-bed table. Composite 3 included the bathroom (door han-
dle, flush handle and grab bars) or toileting site (portable commode/bedpan). Samples
were processed, the overall bacteria andMDROs (MRSA, VRE,A. baumannii, K. pneumo-
niae, and C. difficile) were quantified, and results from RC and TC rooms were compared.
Results. A total of 360 composite samples were collected from 166 rooms (113 RC

and 53 TC). The mean and range of overall bacteria and MDROs recovered is shown in
the table. MDROs were recovered from 45% (74/166) of rooms; VRE was the most re-
covered MDRO (19%, 32/166). Higher bioburden was significantly associated with RC
rooms (p < 0.0001) and composite 1 (p = 0.0003). A room bioburden level >1,281
CFU/100 cm2 increases the risk of recovering any MDRO from the room
(RR = 2.02, p < 0.0001).

Room
Type

Overall Bacteria Mean
CFU/100 cm2 (Range)

MDRO Mean
CFU/100 cm2 (Range)

RC 5,780 (≤1–147,000) 480 (≤1 - 13,000)
TC 790 (≤1–7,800) 23 (≤1–59)

Conclusion. RC MDRO rooms, specifically surfaces close to the patient (compos-
ite 1), are more likely to have higher bioburden which may increase the risk of recov-
ering an MDRO. In an effort to prevent transmission of MDROs from the
environment it is important to assess an unsafe level of bioburden on surfaces and
to determine the adequacy of cleaning methods.
Disclosures. All authors: No reported disclosures.
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Daniel J. Sexton, MD, FIDSA1,2,3; Deverick J. Anderson, MD, MPH, FSHEA1,2,3; Duke
University CDC Prevention Epicenters Program1; 1Duke Infection Control Outreach
Network, Durham, NC; 2Duke University CDC Prevention Epicenter Program,
Durham, NC; 3Division of Infectious Diseases, Duke University Medical Center,
Durham, NC; 4Department of Hospital Epidemiology, University of North Carolina
Health Care, Chapel Hill, NC; 5Durham VA Medical Center, Durham, NC; 6Division
of Infectious Diseases, School of Medicine, University of North Carolina, Chapel Hill,
NC; 7Duke Antimicrobial Stewardship Outreach Network, Durham, NC
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Saturday, October 11, 2014: 12:30 PM

Background. Contaminated hospital surfaces may be sources for bacterial trans-
mission. However, the nature and efficiency of bacterial transmission between patients
and surfaces in hospital rooms remain unknown. We describe the dynamics and quan-
tity of MDRO transmission between surfaces and patients admitted into newly-cleaned
hospital rooms.
Methods. We performed a prospective cohort study enrolling patients admitted to

newly-disinfected hospital rooms at a tertiary care medical center and a community
hospital. Samples from patients and room surfaces were cultured and analyzed to de-
scribe the level of colonization of 4 MDROs (MRSA, VRE, MDR Acinetobacter and
C. difficile [Cdiff ]) at scheduled intervals during hospitalization in the same room
(day of enrollment, day 3, day 7, weekly thereafter, and on discharge). Rodac plates
were used to sample 8 specific surfaces in patient rooms using previously-published
methods. Patient specimens were collected from anterior nares, pharynx, axillae, rec-
tum, and if available, from wounds, indwelling devices and feces.

Results. Data from 40 enrolled patient-room pairs were examined in this interim
analysis. At enrollment, 5 (13%) of patients were colonized and 26 (65%) rooms were
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contaminated with one of the four MDROs. VRE and bathroom floors were the most
commonly implicated organism and surfaces, respectively. Four (80%) patients had
persistent colonization with the same organism throughout the hospitalization. By
Day 3, 22 (58%) rooms had MDRO contamination. Of these, 12 (55%) rooms were
newly contaminated while 10 (45%) rooms had residual surface contamination with
organisms identified on enrolment (day 1). There were 4 (10%) apparent transmission
events: 2 were patient-to-environment transfer events (Cdiff and VRE) and 2 were en-
vironment-to-patient transfer events (Cdiff and MRSA) (Figure).
Conclusion. Patients and surfaces in disinfected and cleaned rooms were frequent-

ly colonized with MDROs. These organisms persist in patients and on surfaces. Trans-
mission of MDRO between patient and room surfaces occurred in 10% of
hospitalizations. Molecular identification and related studies are underway. Future re-
search should study interventions to interrupt this bi-directional transmission cycle.
Disclosures. W. Rutala, Clorox: Consultant, Consulting fee; ASP: Consultant,

Consulting fee D. J. Sexton, UpToDate: Editor, Royalties; National Football League:
Consultant, Consulting fee and Educational grant; Cubist: Grant Investigator, Grant
recipient; Johnson and Johnson: Consultant, Consulting fee

1368. Assessment of Environmental Cleanliness in Outpatient Clinics
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MPH BSC5; Kate Tyner, RN2; Elizabeth Lyden, MS3; Mark E. Rupp, MD1,2; 1Division
of Infectious Diseases, University of Nebraska Medical Center, Omaha, NE;
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5International Foundation Against Infectious Disease in Nigeria, Omaha, NE
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Background. Environmental contamination appears to be a risk factor for acqui-
sition of hospital-associated pathogens. Although the environment is likely a source of
transmission of pathogens in settings other than acute care hospitals, few data are
available on environmental contamination in non-hospital settings. This project
sought to evaluate the cleanliness of high-touch surfaces in outpatient clinics.

Mean relative light units (RLU) and colony forming units (CFU) on 5 surfaces by time period

Period Surface Mean RLU Mean CFU

Prior to clinic opening Chair 835 48
Chair Arm 710 49
Computer Table 284 13
Counter 75 1
Exam Table 238 15

Noon Chair 831 56
Chair Arm 3127 126
Computer Table 772 10
Counter 255 5
Exam Table 701 38

After clinic closing Chair 504 59
Chair Arm 975 66
Computer Table 539 18
Counter 464 3
Exam Table 752 13

Methods. Three clinics (total of 81 patient care rooms) in a large outpatient complex
adjacent to a 621-bed academic medical center participated in the project. Five patient
care rooms in each clinic were evaluated during 3 time periods on a single day (prior
to clinic opening, noon, and after clinic closing). Five high-touch environmental surfaces
in each room were sampled using the Clean Trace ATP system (3M St. Paul, MN), which
measures ATP using relative light units (RLU). Swabs were simultaneously collected for
culture to determine the number of colony forming units (CFU) on each surface.
Results. A total of 208 environmental surfaces were sampled. Mean RLU and CFU

for each surface and time period are shown in the table. Mean composite RLUs prior to
clinic opening, at noon, and after clinic closing were 388, 1025, and 628, respectively.
There was significant correlation between RLU and CFU measurements across all 3
clinics over all time periods for every environmental surface.
Conclusion. Significant environmental contamination is present on high-touch

surfaces in outpatient clinics, likely due to the lack of standardized cleaning protocols
in this setting. The chairs, which were not routinely cleaned, were shown to harbor
large amounts of ATP and bacteria. Horizontal surfaces had low RLU values prior
to clinic opening, but became contaminated throughout the day. The results of this
quality improvement project highlight the need to enhance environmental cleanliness
in the outpatient setting.
Disclosures. M. E. Rupp, 3M: Consultant and Grant Investigator, Consulting fee

and Research grant

1369. Legionella(L) Risk Associated with Ice Machines (IM) in Hospitalized Patients
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Background. L is common in many environments (soil, water (W), etc.) but only
multiplies at 20°C-50°C. Therefore, L preventative measures such as Copper (C)/Silver
(S) ionization are directed at warmW systems and have been in place at UPMC-P since
1984. Ion levels are monitored monthly with prescribed protocols for low levels and/
or + faucets. In October 2013 a transplant patient developed respiratory failure thought
to have recurrent hospital acquired pneumonia (HAP). Despite therapy the patient
died. A bronchoalveolar lavage grew L. pneumophilia (P) not sero 1. The objective
of this study was to investigate a L HAP.
Methods. All hot W sources in patient’s care area (7 faucets and 4 showers – all

negative) were cultured. Adequate C/S levels were confirmed and L surveillance in-
creased. The patient had been ordered NPO with ice and had a witnessed aspiration.
The IM cultured + for LP NOT serogroup 1 and a fluorescent L species. Over the next
month 2 immunocompetent cases were identified. They were no identified common-
alities except NPO with ice orders and witnessed aspiration. W sources and ice from
patients’ care areas were culture negative. Ice from 16 IMs (4 of which had W reservoir
(R)) and 10 additional WRs were cultured All IMs were sanitized using CDC defined
methods and in-line 0.2 µ W Filters were placed to prevent entry of L. Overall 47 clin-
ical care IMs and 15 WRs were cultured for L.
Results. See the table.

1/6 IM was replaced, sanitized, filtered, and weekly cultured negative X 4. 5/6 + IMs were
sanitized/filtered. 1/5 was repetitively + and required disassembly to identify issues unique to
that IM. Issues identified that facilitated growth/resistance to disinfection.
• Thermal element (generator) adjacent to the WR generated temps as high as 94.80 F.
• Maintenance process was directed at descaling, not disinfecting
• Some IM components remained + due to lack of contact with the disinfectant
• IMs should be routinely chlorinated and descaled.
• Small pore filters may prevent introduction of L into IM.
• Routine sanitizing, filtering, and culturing of patient care IMs is likely necessary to prevent

L colonization/infections in susceptible hospitalized patients.

Conclusion. L amplification can occur in IMWR at increased temperatures due to
proximity of the generator.
Disclosures. All authors: No reported disclosures.

1370. Microbiological Safety and Environmental Efficacy of Disposable
Bedside Cool-Mist Humidifiers
Brooke K. Decker, MD1; Roshni Patel2; Ninet Sinaii, PhD, MPH3; Tara N. Palmore,
MD4; 1Critical Care Medicine Department/National Institute of Allergy and Infectious
Diseases, National Institutes of Health, Bethesda, MD; 2National Institutes of Health,
Bethesda, MD; 3Clinical Center, National Institutes of Health, Bethesda, MD;
4National Institute of Allergy and Infectious Diseases, National Institutes of Health,
Bethesda, MD

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Bedside room humidifiers can harbor pathogens, and have been
linked to nosocomial outbreaks. Our hospital policy requires humidifiers to be filled
only with sterile water and discarded after 3 days. This study explores potential risks
and benefits of humidifiers when adhering to the policy.
Methods. Cool Mist humidifiers (Kaz 4100) filled with sterile water were placed in

an empty patient room for 5 days. Daily humidity and temperature readings were ob-
tained from a sensor on the bed (1 meter from the humidifier, within the vapor vector).
The experiment was duplicated 22 times: 15 using humidifiers and 7 control runs with
no humidifier. The reservoir was sampled daily; 0.5 mL of water was inoculated onto
blood agar plates (TSA with sheep blood) and incubated for 7 days at room tempera-
ture. On days 3-5, blood agar settle plates were placed at 1, 3, and 5 meters from the
humidifier within the vapor vector. Plates were exposed for 1, 5, and 10 minutes at each
distance. Statistical analysis was performed with SAS.
Results. We found a significant difference between humidifier and control exper-

iments in both room humidity (38% and 25%, respectively, p < 0.001) and temperature
(75.2°F and 73.9°F, respectively, p = 0.003). There were also significant differences be-
tween summer and fall/winter humidity and temperature readings (p < 0.001). When
controlling for season, the humidifier effect on temperature disappeared, but the effect
on humidity remained significant (p = 0.006). In multivariable analysis, a higher num-
ber of colonies grew from reservoir cultures and settle plates in summer than in fall/
winter (p = 0.002). Contamination appeared as early as day 1, increased with experi-
ment day (p = 0.003), and accelerated after day 3. Settle plate colony count diminished
with increasing distance from the humidifier (p < 0.001). Further controlling for
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temperature and humidity did not affect these results. Organisms that grew included
skin flora and molds.
Conclusion. Humidifiers had a modest effect on room humidity, but became con-

taminated over time despite the use of sterile water. Contamination with potential
pathogens spread in vapor may pose a risk to immunosuppressed patients, particularly
during the summer. This risk is only partially mitigated by replacing humidifiers after
three days.
Disclosures. All authors: No reported disclosures.

1371. Ambulatory Dialysis Unit Surface Decontamination: Roles for
Enhanced Environmental Service Resources and Antimicrobial Surfaces
Matthew Hardwick, PhD1; Lindsey Clark, MS2; Natalie Benda2; Vicki Lewis, PhD2;
1Laboratory of Clinical Investigations, Medstar Health Research Institute, Washington,
DC; 2National Center for Human Factors Engineering in Healthcare, Washington, DC

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Hospitalization for infection in hemodialysis patients increased 43
percent between 1993 and 2011. Reducing the burden of healthcare-acquired infection
pathogens on healthcare surfaces is a major infection control strategy. We developed
an intervention bundle designed to reduce surface contamination on key areas within a
large, urban ambulatory dialysis unit.
Methods. The intervention bundle included enhanced environmental service (ES)

resources (increased staffing and implementation of a cleaning checklist for the entire
unit) as well as installation of antimicrobial copper components (sinks, light switch
plates and glove box holders) in one section of the unit. Pre- and post-intervention
implementation, we measured contamination of dialysis stations, sinks, light switch
plates, and glove box holders. All surfaces were sampled with a tryptic soy agar contact
plate. Plates were incubated overnight at 37°C and colonies were counted. Contamina-
tion was reported either as colony forming units (CFU) per surface or the percentage of
plates positive for contamination (% Positive). All data was reported as mean CFU or %
Positive ± standard error of the mean.
Results. ES interventions significantly reduced the % Positive rate of dialysis sta-

tions relative to pre-intervention measurements (78.5 ± 2.2 and 89.3 ± 5.7, respec-
tively; p < 0.0236). For copper surfaces, when compared to pre-intervention
measurements, ES interventions significantly reduced surface mean CFUs on glove
box holders (19.59 ± 17.04 and 3.57 ± 0.69, respectively; p = 0.048). Installation of
copper sinks significantly reduced mean CFUs relative to pre-intervention and
non-copper, ES intervention sinks (5.91 ± 1.94, 74.94 ± 24.64, 60.12 ± 14.16, respec-
tively; p < 0.0001). The % Positive rate was also significantly lower on copper sinks
relative to pre-intervention and ES intervention sinks (55, 100, 100, respectively;
p < 0.0001).
Conclusion. Enhancement of ES resources lead to a reduction in the % Positive

rate of dialysis stations and the total contamination on glove box holders. Installation
of copper sinks lead to a dramatic reduction in both the frequency and total surface
contamination.
Disclosures. All authors: No reported disclosures.

1372. Quantification and Bioburden of High Frequency Touch Surfaces
(HFTS) in ICU Patient Rooms
Alpa Garg, MD1; Rajasekhar Jagarlamudi, MD2; Alisha Nearhood, MPH, MSBS3;
Gail Siedlaczek, RN, BSN3; Varsha Moudgal, MD4; Russell Olmsted, MPH, CIC5;
1Infectious Diseases/Internal Medicine, St Joseph Mercy Hospital, Ann Arbor, MI;
2Infectious Diseases, St Joseph Mercy Hospital, Ypsilanti, MI; 3Infection Control, St
Joseph Mercy Hospital, Ypsilanti, MI; 4Infectious Diseases, St. Joseph Mercy Health
System, Ann Arbor, MI; 5St. Joseph Mercy Health System, Ypsilanti, MI

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Contaminated environmental surfaces serve as reservoirs of patho-
gens causing health care-associated infections by transient carriage on hands of health-
care personnel (HCP). We chose to quantify contact of high frequency touch surfaces
(HFTS) by HCP using direct observation and assessed bioburden on these before and
after direct contact.
Methods. Direct observation was conducted in a total of 10 ICU rooms (medical

and surgical). Number of touches by discipline were quantified for two four hour pe-
riods per room. Quantitative environmental microbiologic samples of each HFTS were
collected prior to and after disinfection and then 24 +/-2 hours after first sample.
Relation between number of touches on a particular surface and bioburden were an-
alyzed using non-parametric Spearman Rank Correlation Coefficient. Differences in
touch frequency and bioburden between MICU and SICU were assessed using Krus-
kal-Wallace test.
Results. In the SICU, mean number of touches/shift were computer mouse/key-

board (115.6), bed rail (65.4), infusion pump (63.2), mechanical ventilator controls
(41.4) and door knob (21.4). MICU touch means were: bed rail (148.2), ventilator con-
trols (73.8), nurse server (55.4), infusion pump (45.8) and handwashing station (24.8).
Mean number of touches/nursing shift were (294.6) followed by respiratory therapist
(69.6), visitor (54.0), physician (28.6), and patient care assistant (23.5).
MICU had a greater total bioburden than SICU (p = 0.0123). Bioburden (CFU / in 2)

was only significantly higher at 24 hours after initial disinfection (p < 0.0001). Post-hoc
test correcting for multiple comparisons showed that pre cleaning cardiac monitors had

less bioburden than other surfaces (p = 0.0260). Ventilator controls had more bioburden
pre and 24 hours post cleaning (p = 0.0182 and p = 0.039). The only pathogen cultured
from any surface was Enterococcus species and the nurse server in MICU had signifi-
cantly higher concentration compared to others (p = 0.0026).
Conclusion. Computer mouse/keyboards, bed rails and mechanical ventilators

were touched most often/shift of 14 different HFTS. Level of contamination correlated
with frequency of touches but only at 24hrs after initial disinfection. Targeted disin-
fection of HFTS is an important infection control measure.
Disclosures. R. Olmsted, Ethicon: Speaker’s Bureau, Speaker honorarium;

Premier Inc.: Consultant, Consulting fee

1373. A Multi-Disciplinary Approach to Improve Room Cleanliness across
a Large Academic Medical Center Using Adenosine Triphosphate
Technology
Kimberly Schelling, MT, MSM, CIC1; Teresa Zembower, MD, MPH2; Maureen Slade,
MS, RN, PMHCNS-BC, NE-BC3; Nick Rave, MS3; Fay Woodson3; John Lawlor3;
Maribeth Mielnicki, MSN, RN, NE-BC3; Robert Costello, MBA3; 1Infection
Prevention, Northwestern Medicine, Chicago, IL; 2Infectious Diseases, Northwestern
University Feinberg School of Medicine, Chicago, IL; 3Northwestern Medicine,
Chicago, IL

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. The hospital environment poses a substantial risk for transmission
of pathogens. Assessing cleaning efficacy is difficult and often relies on a subjective
visual check. A multidisciplinary approach is required to evaluate and improve hospital
cleanliness. However, an objective, reliable quality indicator is needed as an outcome
metric to assess the cleanliness of the environment. Technology is available to detect
adenosine triphosphate (ATP), a substance present in organic matter, which can gen-
erate a measure of cleanliness.

Methods. From August 2013-March 2014, we swabbed 30 discharge-cleaned
rooms per week using the ATP technology in six nursing units, selected based on
historical multi-drug-resistant organism (MDRO) transmission data. Up to 17
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high-touch surfaces were sampled per room. The 3M Clean-Trace luminometerTM

quantifies organic material on each surface. A reading below 250 RLU is considered
a clean surface. If more than 30% of surfaces per room fail, recleaning is required.
Metrics included: percentage of surfaces that fail, room fail rate, percent fails by sur-
face, percent fails by unit, room fail rate, and MDRO transmission in relation to sur-
face fails. Nursing, Infection Prevention, and Environmental Services management
were responsible to test rooms. The data were used to formulate intervention
strategies.
Results. Weekly data showed an improvement over time trending towards the goal

of 90% (figure 1) Over eight months, the average monthly clean surface rate increased
from 77% pre-intervention to 84% post-intervention (figure 2). We also saw a relation-
ship between multi-drug resistant organism (MDRO) transmission and room cleanli-
ness (figure 3). Intervention strategies included retraining EVS staff on appropriate
cleaning practices, posting pictures of high-touch surfaces, distributing a “fact of the
week,” weekly data feedback, and performing real-time ATP process with the EVS staff
that cleaned the room.

Conclusion. The ability to assess cleaning performance with an objective, reliable
metric, and analyze the data by individual touch point and staff accountability, led to
improved cleanliness, reduced MDRO transmission risk, and enhanced collaboration
efforts among Nursing, IP and EVS.
Disclosures. All authors: No reported disclosures.

1374. Environmental Cleaning at the Cornerstone of Decreasing Healthcare
Acquired Infections, Including Clostridium difficile
Kenneth L. Woods,, DO, MPH1; Julie E. Mangino, MD2; 1Infectious Diseases, Ohio
State University, Columbus, OH; 2Internal Medicine Department of Infectious
Disease, Ohio State University Wexner Medical Center, Columbus, OH

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Healthcare associated infections lead to > 90,000 deaths in the US.
During routine patient care, the room is contaminated with microbes and it is recom-
mended to be disinfected routinely. In the CDC guidelines for environmental infection
control in health-care facilities, there is little guidance on how to monitor compliance.
The objective of this study was to observe environmental services (ES) cleaning of pa-
tient rooms over multiple years, implement objective modalities for monitoring room
cleaning and assess if improved cleaning could impact healthcare onset C. difficile in-
fections (HO-CDI).
Methods. In this study, direct observations of ES workers were done in real-

time comparing the cleaning process from start to finish with the ES policy on pa-
tient care units with the highest rates of HO-CDI with a focus on high touch sur-
faces (HTS). Cleaning of HTS was graded as adequate, attempted but inadequate,
wrong solution used or not attempted at all. Observations were done at baseline,
after in-service education with ES promoting manufacturers’ recommendations
and CDC guidelines, post-intervention with real time feedback, and after transition
to a private third party ES company in the last year. During the last year fluorescent
target technology via the DAZO method was used to compare to direct
observations.
Results. Cleaning of 383 rooms was observed over 5 years. In year 1, 29% of HTS

were cleaned adequately, 11% were attempted but inadequate, 8% had the wrong sol-
ution used and 52% were not attempted at all. After ES education in year 2, HTS
cleaning rates improved to 57%, 18%, 0% and 25%, respectively. In years 3 and 4,
these rates improved to 68%, 10%, 1% and 21% respectively. In year 5, observations
showed consistency with 73% of HTS cleaned adequately, 6% attempted but
inadequate, 0% had the wrong solution used and 21% not attempted at all. HO-
CDI rates alone did not appear to be impacted for those years with well-delineated
HO-CDI.

Conclusion. Real time observation is one method to monitor compliance with dis-
infection of HTS in patient care rooms, and sustainable improvements may be seen
with ongoing ES staff education. DAZO confirmed similar results by minimizing
the Hawthorne effect.
Disclosures. All authors: No reported disclosures.

1375. Reduction of Bacterial Air Burden During Routine Patient Care by a
Novel Mobile Air Purification System (PhotoxAir)
John Stehle Jr., PhD1; Maria Blevins, BS1; Jolyn Turner, PhD1; Nicholas Pajewski,
PhD2; Werner Bischoff, MD, PhD1; 1Infectious Diseases, Wake Forest School of
Medicine, Winston-Salem, NC; 2Biostatistical Sciences, Wake Forest School of
Medicine, Winston-Salem, NC

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Airborne transmission of pathogens such as Mycobacterium tuber-
culosiscan result in the rapid spread of disease. This project assessed the ability of Pho-
toxAir, a novel mobile air purification system (MAPS) based on photocatalytic
oxidation, to minimize the bacterial air burden during routine patient care in an emer-
gency department (ED).
Methods. Fifty patients admitted to the ED underwent air sampling in their re-

spective rooms during routine care activities. One six-stage Andersen Air Sampler
each was placed at the head and foot of a patient’s bed and at the exit/entrance door-
way. The MAPS was positioned near the foot of the bed. All samples were collected on
blood agar plates. Baseline air burden was assessed for 20 minutes without MAPS ac-
tivated, followed by a wash-out phase with MAPS activated (eight total air exchanges
per room), and a 20 minute air sampling with MAPS activated. Colony-forming units
(CFUs) were counted and summed for each location. Significance was assessed using
the signed Wilcoxon rank-sum test.
Results. A significant reduction in bacterial CFUs was observed from baseline to

MAPS use. The greatest decrease was seen at the head of the bed (-7 CFUs; -54%;
p < 0.001) followed by the foot of the bed (-4.5 CFUs; -47%; p < 0.001) and the exit
(-3.5 CFUs; -27%; p < 0.001). The room total (sum across all sampling locations)
also showed a significant reduction (-15 CFUs; -46%; p < 0.001) under MAPS use.
Conclusion. The MAPS significantly reduced the bacterial load observed under

routine care in an ED setting. The foot of the bed and the exit showed smaller decreases
probably affected by higher traffic/activity patterns in these areas as compared to the
head of the bed. Application of this new, mobile technology promises to reduce the
airborne pathogen burden, and decrease exposure risk providing a safer environment
for patient care.
Disclosures. J. Stehle Jr., PhotoxAir: Investigator, Research support and Salary

M. Blevins, PhotoxAir: Investigator, Research support and Salary J. Turner, Photo-
xAir: Investigator, Research support and Salary N. Pajewski, PhotoxAir: Investigator,
Research support and Salary W. Bischoff, PhotoxAir: Investigator, Research support
and Salary
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1376. Contaminated surfaces in the Outpatient Clinics and Emergency
Departments as a source for Healthcare associated Infections
Thriveen Mana, MS, MBA1; Jennifer Cadnum, BS2; Annette Jencson, BS, MT, CIC2;
Curtis J. Donskey, MD1; 1Infectious Diseases, Case Western Reserve University,
Cleveland, OH; 2Louis Stokes Cleveland Veterans Affairs Medical Center,
Cleveland, OH

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Outpatient clinics and emergency departments may be underappre-
ciated sources for transmission of healthcare-associated infections. High turnover of
patients and the lack of adequate disinfection procedures allows for healthcare-associ-
ated pathogens to contaminate healthcare workers and patients.
Methods. We collected 104 outpatient and emergency department room samples

from 10 hospitals. Samples were cultured from patient high touch surfaces (blood pres-
sure cuff, exam table, and call button) and provider high-touch surfaces (work station,
keyboard, and mouse) in each room. Samples were cultured for methicillin-resistant
Staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE), and Clos-
tridium difficile (C.diff ) contamination.
Results. Of the 10 hospitals, 5 (50%) had C.diff contamination in the outpatient

setting. 6% of patient high touch surfaces were positive for C.diff, whereas 3% of pro-
vider high-touch surfaces were contaminated with C.diff. MRSA and VRE contamina-
tion was less frequent in the outpatient setting with 5% of rooms exhibiting
contamination with MRSA and 3% exhibiting contamination with VRE.

Conclusion. The outpatient setting may play an important role in the transmission
and acquisition of hospital acquired pathogens. There seems to be a need to establish
practice guidelines for effective disinfection of outpatient clinics and emergency
departments.
Disclosures. All authors: No reported disclosures.

1377. Evaluating a New Paradigm for Comparing Surface Disinfection in
Clinical Practice
Philip Carling, MD1; Jennifer Perkins, BA2; Joann Ferguson, RN, BAN2;
Anita Thomasser, BS3; 1Medicine, Boston University School of Medicine, Boston, MA;
2Infection Control, Maple Grove Hospital, Maple Grove, MN; 3Research Design,
Ecolab, Inc., St Paul, MN

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Despite an increasing understanding of the importance of near pa-
tient surfaces in the transmission of healthcare associated pathogens, there remains a
need to define the relative clinical effectiveness of disinfection interventions.
Methods. A unique system for quantifying bioburden reduction while monitoring

the possible impact of differences in cleaning thoroughness was used to compare the
clinical effectiveness of a traditional quaternary ammonium compound (QAC) and a
novel parecetic acid/hydrogen peroxide disinfectant (ND) as part of terminal room
cleaning. Process, the thoroughness of cleaning, was evaluated by fluorescent marker
(DAZO) removal. Product, the potency of the disinfectant used, employed aerobic dip
slides to assess bioburden removal.

Results. As a result of QAC cleaning, 93 of 237 (40%) of cleaned surfaces confirmed
by fluorescent marker (DAZO) removal were found to have complete removal of aerobic
bioburden. During the ND phase of the study, bioburden was removed from 211 of
274 (77%) of cleaned surfaces. Since there was no difference in the thoroughness of

cleaning with either disinfectant (65.3% and 66.4%) the significant (p < .0001) difference
in bioburden reduction can be attributed to better cleaning efficacy with the ND (Figure).
Conclusion. In the context of the study design, the ND was 1.93 times more effec-

tive in removing bacterial burden than the QAC (p < .0001). Furthermore, the study
design represents a new research paradigm in which two such interventions can be
compared by concomitantly and objectively analyzing both the product and process
variables in a manner that can be used to clinically define the relative effectiveness
of all surface disinfectants. This study design will also permit effectively defining the
relative clinical efficacy of cleaning and disinfecting materials of non-touch disinfec-
tion technologies and self-disinfecting surfaces. Such studies may then begin to objec-
tively clarify best practices for decreasing the risk of pathogen transmission from
contaminated surfaces to patients through the use of various cleaning modalities
and chemistries while providing guidance for more in-depth clinical studies of cost
benefit issues and healthcare associated pathogen transmission prevention.
Disclosures. P. Carling, Ecolab: Patent License and Speaker’s Bureau, Consulting

fee and Licensing agreement or royalty A. Thomasser, Ecolab: Employee, Salary

1378. Clostridium difficile (CD) hospital acquired infection (HAI) Rates
unaffected by switch from Bleach (B) to Hydrogen Peroxide (H2O2) and
Peracetic acid (PA) Based Disinfectants – The New Smell of Clean
Carlene Muto, MD, MS, FSHEA1; Amy Metzger, BS, MT (ASCP), CIC, CHI2;
Ashley Querry, BS3; Dan Gasparovic2; Brian Depalma2; Laurie Rack, DNP, RN, NEA-
BC4; 1Infection Prevention and Hospital Epidemiology, University of Pittsburgh Medical
Center, Presbyterian University Hospital, Pittsburgh, PA; 2University of Pittsburgh
Medical Center Presbyterian, Pittsburgh, PA; 3Infection Prevention and Control,
University of Pittsburgh Medical Center, Pittsburgh, PA; 4Patient Support Services,
University of PittsburghMedical Center - Presbyterian University Hospital, Pittsburgh, PA

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. CD continues to plague patients who are frequently exposed to
healthcare settings, remaining the 3rd mostly common HAI, reaching historically
high prevalence levels. Because CD is a spore former, the microorganism is particularly
resistant to disinfection. Until recent years options for sporocides have been limited to
sodium hypochlorite (B) based products. Though sporicidal, B based products are
caustic to the environment (i.e., furniture, mattresses, equipment, etc.) and leaves a
salt precipitate. In recent years, H2O2 based products have received Environmental
Protection Agency approval for use in healthcare settings. Some products are com-
bined with PA which decreases contact time (≤ 5 minutes) by disrupting cell wall per-
meability. H2O2/PA use has been limited because of its vinegar odor. This study was
done to determine if an H2O2/PA product was acceptable for use in healthcare and
assess CD HAI rate after disinfectant change.

Methods. CD HAI rates were compared over 2 periods (Ps) across the same pa-
tient care areas. P1 (B) = January 2006–November 2012. Washout (W) includes 8
months where both products were used. P2 (H2O2/PA) = August 2012–April 2014
H2O2/PA implementation:
1.CD Environmental Services (EVS) staff educated on the use of H2O2/PA.
2.All staff, including Admin. were engaged.
3.Infection Preventionists (IPs) and EVS promoted H2O2/PA products.
4.Ongoing education provided to staff on efficacy, safety, and smell, “the new smell

of clean”.
5.EVS, clinical staff and patient feedback was noted
Results. During P2, overall perception of less damage to the environment, odor

appreciated but diffused quickly, and environment cleaner. HACDI rates were not sig-
nificantly different after switching to H2O2/PA products (OR = 0.86, CI,0.61-1.2,
p = 0.43). WP CD HAI rate was similar to P1 and P2.
• IPs, EVS and Admin. were instrumental in promoting the new smell of clean.
• To date there has been no damage to furniture or equipment, there is no precip-

itate to remove and the patient care area appears cleaner.
• Despite the change in smell, staff were accepting of the H2O2/PA product.
Conclusion. H2O2/PA products were not associated with a significant increase in

CD HAIs.
Disclosures. All authors: No reported disclosures.

1379. Evaluation of an Enclosed Ultraviolet Radiation Device for
Disinfection of Mobile Handheld Devices
J. Itty Mathew, MLS1; Thriveen Mana, MS, MBA2; Jennifer Cadnum, BS2,3;
Annette Jencson, BS, MT, CIC3; Curtis J. Donskey, MD2; 1School of Medicine, Case
Western Reserve University, Cleveland, OH; 2Infectious Diseases, Case Western
Reserve University, Cleveland, OH; 3Louis Stokes Cleveland Veterans Affairs Medical
Center, Cleveland, OH

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Mobile handheld devices (MHDs) are ubiquitous in healthcare set-
tings, both for personal use and for delivery of patient care. In hospitals, MHDs are
frequently contaminated with pathogenic bacteria, but seldom cleaned. Because wiping
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MHDs with disinfectants can negatively affect screen quality, there is a need for new
disinfection methods that are rapid and effective against a wide range of healthcare-
associated pathogens.
Methods. The SkyTM 6Xi device (Daylight Medical, Inc.) is an enclosed box with a

conveyer belt that delivers ultraviolet-C radiation in close proximity to MHDs (e.g.,
iPad™, Tablet PCs, cell phones), moving devices at a speed of 0.4” per second. We
examined the efficacy of the device against methicillin-resistant Staphylococcus aureus
(MRSA) using a modified ASTM International method. To assess “real-world” effica-
cy, we cultured MHDs of healthcare staff before and after use of the device.
Results. The Sky™ 6Xi device reduced recovery of MRSA by 5.10 log10CFU and

was only modestly affected by organic load. Of 50 healthcare staff MHDs cultured, 46
(92%) had positive aerobic colony counts vs 9 (18.0%) after use of the device
(P < 0.001); the mean aerobic count on MHDs decreased from 46.5 to 0.4 colony form-
ing units (CFU) (P < 0.001) after use of the device. Of the 50 MHDs cultured before use
of the device, 4 (8%), 2 (4%), and 2 (4%) were contaminated with MRSA, C. difficile,
and Gram-negative bacilli, respectively; all were culture negative after use of the device.
No adverse effects on MHD surfaces were observed after repeated exposure to the de-
vice. The device required approximately 15 seconds to disinfect a standard cell phone
and 50 seconds to disinfect an iPAD™.
Conclusion. The Sky UV device is a novel technology that is effective for safe and

rapid disinfection of healthcare-associated pathogens from MHDs.
Disclosures. C. J. Donskey, GOJO: Consultant, Consulting fee

1380. Spores on Wheels: Effectiveness of a Peroxyacetic Acid Based Cleaner
Disinfectant Solution for Disinfection of Wheelchairs
Annette Jencson, BS, MT, CIC1; Jennifer Cadnum, BS1; Thriveen Mana, MS, MBA2;
Curtis J. Donskey, MD2; 1Louis Stokes Cleveland VA Medical Center, Cleveland, OH;
2Infectious Diseases, Case Western Reserve University, Cleveland, OH

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Wheel chairs are high-touch surfaces that frequently become con-
taminated with healthcare-associated pathogens, including methicillin-resistant
Staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE), and Clos-
tridium difficile.. Because these items are frequently shared between patients, there is
a need for effective and efficient disinfection methods. STERIPLEX1 SD is an EPA-
registered cleaner and disinfectant with sporicidal activity for use on hard and soft
surface.

Methods. We tested the hypothesis that spraying wheel chair surfaces in health-
care facilities with peroxyacetic acid disinfectant using an electrostatic sprayer would
reduce bacterial burden on surfaces that are challenging to clean with other solutions.
To evaluate efficacy in our facility, we treated 64 wheelchairs (95 sites) in patient
rooms, escort services, and outpatient clinics with STERIPLEX1 SD with sampling
before and after application.
Results. On wheelchairs, application of STERIPLEX1 SD resulted in reduction of

C.diff (30/64; 47% vs 1/64; 2%). Wheels were more frequently contaminated with C.
diff (13/31; 42%) than the body of the wheelchair (7/35; 20%). Positive body cultures
were reduced from 20% to 0% and positive wheel cultures were reduced from 42% to
3% following application of STERIPLEX1 SD. MRSA was recovered on 1 of 64 wheel-
chairs and VRE was not recovered from any wheelchairs.
Conclusion. Our results provide evidence that spraying wheelchairs with a peroxy-

acetic acid solution may be a simple and effective means to reduce contamination with
healthcare-associated pathogens. It appears that decontamination and the potential of
wheelchairs as a reservoir for healthcare-associated pathogens is under-valued and
may be a significant source of contamination to patient, staff, and visitors.
Disclosures. All authors: No reported disclosures.

1381. Impact of OxyCide™ Use on Environmental Contamination and
Infection Rates Compared To Standard Cleaning Practice
Samran Haider, MD1; Judy Moshos, MT (ASCP), CIC1; Tim Burger2; Philip Carling,
MD3; Paul Lephart, PhD4; Paul Kilgore, MD, MPH5; Debbie Decamillo, RN1;
Keith Kaye, MD, MPH, FIDSA, FSHEA6; 1Detroit Medical Center/Wayne State
University, Detroit, MI; 2LAB-Microbiology Core, Detroit Medical Center University
Laboratories, Detroit, MI; 3Medicine, Boston University School of Medicine, Boston,
MA; 4Detroit Medical Center University Laboratories, Detroit, MI; 5Pharmacy
Practice, Wayne State University, Detroit, MI; 6Wayne State University, Detroit, MI

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. The aims of this study were to compare the standard cleaning prac-
tice to cleaning using OxyCide™, a novel, sporicidal, one-step disinfectant concentrate
on environmental contamination and hospital-acquired infections (HAIs).
Methods. A cross-over study was conducted using 1 medical-surgical and 1 inten-

sive care unit. In the intervention group, OxyCide™ was used for routine cleaning of
all patient rooms. In the control group, standard cleaning was conducted using Virex II
256- quaternary ammonium compound and Dispatch for C. difficile rooms; and Virex
II alone for other rooms. The study period was 13 months. Using moist cotton swabs,
qualitative environmental cultures were collected after terminal cleaning from selected
rooms of discharged patients with A. baumannii or C. difficile; and quantitative sam-
ples were collected from occupied rooms. Standard laboratory procedures were used.
HAIs were tracked throughout the study period.
Results. A total of 4,105 patients were cared for on study units during the study

period, accounting for 20,932 patient days. After terminal cleaning, 747 samples were
collected from 69 rooms (27 C. difficile and 42 A. baumannii). There was no growth
from 331 swabs collected in the control group and 2/416 swabs (0.5%) from the inter-
vention group grew (1/270 for A. baumannii and 1/146 for C. difficile).
216 swabs were collected from high touch objects in 36 occupied patient rooms (18

in each group). 18/108 (17%) samples from the control group grew, as did 20/108
(18.5%) from the intervention group (p = 0.85).
There were a total of 122 unit-acquired infections, 24 device-related infections, 15

unique patients with A. baumannii and 25 with C. difficile. The rate of HAI was 6.6 in
the control arm and 4.8/1,000 patient days in the intervention arm (p = 0.09); of de-
vice-related infection was 1.6 and 0.6/1,000 patient days, respectively (p = 0.04); of A.
baumannii was 0.7 and 0.7/1,000 patient days respectively (p = 0.98); and of C. difficile,
was 1.0 and 1.4/1,000 patient days, respectively (p = 0.36).
Conclusion. Use of OxyCide™ was associated with decreased device-related hospi-

tal infections when compared to standard cleaning with quaternary ammonium com-
pound +/- bleach. Recovery of environmental pathogens was low in both study arms.
Disclosures. K. Kaye, Ecolab: Grant Investigator, Grant recipient

1382. Antimicrobial efficacy of Corning1 Gorilla1 Glass 3 under
laboratory conditions
Monika Muzslay1; Shanom Ali1; Peter Wilson2; 1Environmental Research Laboratory,
University College London Hospitals NHS Foundation Trust, London, United
Kingdom; 2Clinical Microbiology and Virology, University College London Hospitals
NHS Foundation Trust, London, United Kingdom
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Background. The use of cellular phones and tablet computers has becomewidespread
in the clinical environment. These hand-held devices can be contaminated with microor-
ganisms and be a potential source for transmission of pathogens between healthcare work-
ers and patients. We assessed the antimicrobial activity of silver-impregnated Corning1

Gorilla1 Glass 3 (Corning Incorporation, USA) against common nosocomial pathogens.
This antimicrobial glass can be installed on display panels in mobile electronic devices.
Methods. Approximately 104 cfu bacteria (MRSA, Klebsiella pneumoniae) sus-

pended in low-level organic soiling (0.03% bovine serum albumin) was inoculated
onto a control (without silver) or test (antimicrobial) glass surface (25 cm2) and cov-
ered with a microscope glass slide. After the appropriate contact time (0.25, 30, 60
minutes and 3, 5, 24 hours) each test area was sampled with a pre-moistened cotton
swab, plated on Columbia blood agar and incubated at 37oC for 24hours prior to read-
ing. Tests were replicated six times.
Results. MRSA and K. pneumoniae recovered from the antimicrobial glass surfac-

es in the presence of low-level soiling was statistically significantly less (p = 0.02 and
p < 0.001, respectively) than from control glass after 30 minutes contact time. The an-
timicrobial glass surface reduced MRSA contamination by 2.81log10 demonstrating
99.8% reductions after 3 hours contact time and to below the detection limit (2 cfu/
25cm2) within 24hours. Contamination with K. pneumoniae was reduced by 3.19log10-
(99.96% reduction) within 3 hours contact-time and reduced to below the detection
limit on antimicrobial glass surface after 5 hours contact time.
Conclusion. Under laboratory conditions, silver-impregnated antimicrobial glass

(Corning1 Gorilla1 Glass) can effectively reduce MRSA and K. pneumoniae contam-
ination from treated glass surfaces even under low-level soiling and without mechan-
ical cleaning. The reduction of bacteria from items such as tablet devices will reduce the
likelihood of these surfaces becoming potential reservoirs for bacterial transmission in
the clinical environment.
Disclosures. M. Muzslay, Corning Incorporation: Investigator, Research support

S. Ali, Corning Incorporation: Investigator, Research support P. Wilson, Corning In-
corporation: Consultant, Research support

1383. Survey of Hospital Practices Regarding Use of Chlorhexidine
Gluconate Bathing for Prevention of Healthcare-Associated Infections
Emily Shuman, MD1; Jasmin Harpe, MPH2; David P. Calfee, MD, MS, FIDSA,
FSHEA2; 1Internal Medicine, University of Michigan, Ann Arbor, MI; 2Weill Cornell
Medical College, New York, NY

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Bathing of hospital inpatients with chlorhexidine gluconate (CHG)
has been shown to reduce the risk of acquisition of multidrug-resistant infections
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(MDROs) and development of healthcare-associated infections (HAIs). We conducted
a survey to characterize the use of CHG bathing as a tool for infection prevention at a
variety of hospitals.
Methods. An electronic survey was sent to all members of the Society for

Healthcare Epidemiology of America Research Network in October 2013. Results
were analyzed using basic descriptive statistics and Chi-square tests for
association.
Results. Ninety-four hospitals responded to the survey (response rate, 33.8%);

eighteen (20%) responding hospitals were located outside of the U.S. Seventy-six
(80.9%) hospitals had implemented CHG bathing in at least one unit. The only hos-
pital characteristic associated with implementation of CHG bathing was location in a
metropolitan setting (p < 0.01). Hospital locations where CHG bathing was performed
include some intensive care units (ICUs) (26 [34.2%]), all ICUs (40 [52.6%]), some
non-ICU units (29 [38.2%]) and hospital wide (13 [17.1%]). The most frequent rea-
sons for implementation of CHG bathing were response to evidence-based recommen-
dations (60 [78.9%]) and higher than desired HAI rates (33 [43.4%]). The majority of
hospitals (50 [67.7%]) used CHG cloths rather than CHG soap and water, and some
type of monitoring for compliance with CHG bathing occurred in most hospitals (55
[72.4%]). Among the 18 hospitals where CHG bathing was not performed, the most
frequent reasons included cost (7 [38.9%]) and lack of support from hospital leader-
ship (5 [27.8%]).
Conclusion. The majority of hospitals we surveyed had implemented CHG bath-

ing in at least one unit. Among hospitals that had implemented CHG bathing, there
was substantial variability in practice, including inpatient units where CHG bathing
was performed, what type of CHG product was used, and how compliance with
CHG bathing was monitored. Standardized recommendations could be helpful in de-
veloping more consistent practices and persuading hospital leadership at hospitals
where CHG bathing has not been implemented.
Disclosures. All authors: No reported disclosures.

1384. High Level Disinfection Failure in Gastrointestinal Scopes with
Elevator channels – Is it time to switch to Ethylene oxide (ETO)
Sterilization?
Sheila Mccool, BSN, MPH, CIC1; Ashley Querry, BS2; Carlene Muto, MD, MS,
FSHEA3; 1Infection Prevention and Hospital Epidemiology, University of Pittsburgh
Medical Center, Pittsburgh, PA; 2Infection Prevention and Control, University of
Pittsburgh Medical Center, Pittsburgh, PA; 3Infection Prevention and Hospital
Epidemiology, University of Pittsburgh Medical Center, Presbyterian University
Hospital, Pittsburgh, PA
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Background. CRE infections are a challenge in health-care. Carbapenem-resis-
tant (CR) Klebsiella pneumoniae (KP) is the species most commonly encountered
in the US and resistant to most antimicrobials. Infections have been associated
with high rates of morbidity and mortality. In 2012, CRKP incidence increased
from 0.24 to 0.33; many patients had an Endoscopic Retrograde Cholangiopan-
creatography (ERCP) prior to (+) clinical culture. An investigation indicated
that after high level disinfection the 5/31 (16%) ERCP scopes were positive for or-
ganisms consistent with GI flora. 1 ERCP grew both Carbapenem susceptible (CS)
and CRKP, 1 Endoscope (EUS) grew Carbapenem sensitive Klebsiella Pneumoniae
(CSKP). A decision to routinely disinfect scopes with an elevator channel with
High level Disinfection (HLD) followed by Ethylene oxide (ETO) was made.
The scope washer was changed as per scope manufacturer recommendation. The
objective of this study was to determine if the new scope washer would be able to
successfully achieve HLD.
Methods. A new scope washer was introduced in 2012. A maximum of 30 scopes

were to undergo culture post HLD and prior to ETO. Initially targeted scopes were for
patients who had undergone an ERCP and had a history of CRKP colonization/infec-
tion. The study would terminate if a positive culture was identified as this would show
that the new scope washer could not consistently HLD scopes.
Results. Over 2 months 6 scopes were cultured. 4/6 grew commensals, 1 scope was

negative and 1 scope grew and ESBL KP.
• To ensure adequate disinfection, ETO should be considered for use with scopes

with elevator channels (ERCP/EUS) scopes will be Ethylene oxide gas sterilized (ETO)
after every patient use
• Routine scope culturing should occur to ensure proper cleaning and HLD
• No additional healthcare associated infections noted since cleaning/HLD has

been combined with ETO.

Conclusion. GI pathogens can be recovered post HLD even after a switch to the
manufacture recommended scope washer.
Disclosures. All authors: No reported disclosures.

1385. Association between Storage Interval and Contamination of
Reprocessed Flexible Endoscopes in a Pediatric Gastrointestinal Procedural
Unit
Patricia Scanlon, RN, MPH, CIC1; Kathleen Flaherty, BS, MT (ASCP), CIC1;
Erik Reilly, MEd, RN, CGRN, CPN, CHES, CFER2; Ellen Barth, RN, CORN2;
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Children’s Hospital, Boston, MA; 3Laboratory Medicine, Boston Children’s Hospital,
Boston, MA; 4Division of Infectious Diseases, Boston Children’s Hospital, Boston, MA
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Background. The maximum safe storage interval after endoscope reprocessing re-
mains unknown. We sought to assess the association between storage interval and
scope contamination to inform the need for scope reprocessing prior to patient use.
Methods. We conducted a study in two phases. First, we cultured 9 gastrointestinal

(GI) endoscopes (6 gastroscopes, 2 duodenoscopes, 1 colonoscope) that had been in stor-
age for >7 days since reprocessing. Each scope had 3 cultures: the external surface (using a
sterile swab moistened with sterile saline for the suction/biopsy ports and scope handle);
the insertion tube (using sterile gauze moistened with sterile saline); and the internal
channels (flushed with sterile saline, then brushed with a sterile brush). Second, after re-
processing these scopes, we hung and cultured them prospectively in a similar fashion at
1, 2 and 4 week intervals without patient use. All specimens were cultured for bacteria and
fungi. We defined clinically relevant contamination as >100 CFU/mL.
Results. In phase 1, the median hang time was 69 days (range, 8-555). Three of 27

cultures (11.1%) from 3/9 scopes were positive, all with nonpathogenic flora at ≤100
CFU/mL (10 CFU/mL coagulase-negative staphylococcus [CoNS] from biopsy/suction
ports at 69 days, 100 CFU/mL Micrococcus from surface insertion tube at 69 days, 100
CFU/mL CoNS from channel flush/brush at 85 days). Median hang time was not stat-
istically different between scopes with positive and negative cultures (P = 0.68). In
phase 2, 4 of 69 prospective cultures (5.8%) from 3 scopes were positive, all at ≤100
CFU/mL. At 7 days, 1/27 (3.7%) was positive (90 CFU/mL CoNS from biopsy/suction
ports); at 14 days, 2/27 (7.4%) were positive (100 CFU/mL CoNS from surface inser-
tion tube and 10 CFU/mL Candida albicans from flush/brush); at 28 days, 1/15 (6.7%)
grew 3 organisms (10 CFU/mL CoNS, 10 CFU/mL viridans streptococci, 10 CFU/mL
Neisseria subflava) from biopsy/suction ports.
Conclusion. No endoscopes demonstrated clinically relevant contamination at hang

times ranging from 7-555 days, and most scopes remained uncontaminated up to 28 days
after reprocessing. Our data suggest that properly cleaned and disinfected GI endoscopes
could be stored safely for at least 4 weeks, and potentially longer, before patient use.
Disclosures. All authors: No reported disclosures.

1386. Chlorhexidine Bathing of Hospitalized Patients: Beliefs and Practices
of Nurses and Patient Care Technicians, and Potential Barriers to
Compliance
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Elizabeth Lyden, MS4; Kate Tyner, RN3; Angela Hewlett, MD, MS1,3,4; 1Division of
Infectious Diseases, University of Nebraska Medical Center, Omaha, NE; 2The
Nebraska Medical Center, Omaha, NE; 3Department of Infection Control and
Epidemiology, The Nebraska Medical Center, Omaha, NE; 4College of Public Health,
University of Nebraska Medical Center, Omaha, NE
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Background. Bathing hospitalized patients daily with chlorhexidine gluconate
(CHG) has been adopted by many institutions as a measure to reduce healthcare-as-
sociated infections. Although nursing policy states that CHG is to be used for all inpa-
tient bathing in our institution, compliance rates vary significantly between units. This
quality improvement project sought to assess beliefs, practices and potential barriers
that influence nurses and patient care technicians (PCT) and may impact compliance
rates with daily CHG bathing.
Methods. An 11 question survey was distributed via e-mail to all inpatient nurses

and PCTs at an academic medical center with 621 licensed beds. Paper copies of the
survey were distributed to the units with poor response rates.
Results. A total of 401 surveys were returned, representing approximately 39% of the

nurse and PCT work force. Eighty-eight percent of the respondents correctly identified
that CHG is to be used instead of regular soap for all inpatient bathing as part of our
institution’s nursing policy. Patient refusal and lack of time were indicated as the major
barriers to daily bathing of patients (74% and 62% of respondents, respectively). A larger
proportion of PCTs indicated that CHG bathing was very/extremely important to the care
and outcomes of their patients compared to nurses (73.1% vs 60.7%, p= .0493), and that
CHG bathing had high/essential priority (78.7% vs 49.5%, p = <.0001). A larger propor-
tion of PCTs identified patient reluctance/refusal as a barrier to daily bathing compared to
nurses (87.5% vs 70.3%, p = .0007), and lack of supply availability as a barrier to daily
bathing (14.6% vs 5.6%, p = .0076). A larger proportion of nurses identified lack of patient
care support as a barrier to daily bathing compared to PCTs (47% vs 31.3%, p = .0064).
Conclusion. CHG bathing compliance rates are likely impacted by multiple fac-

tors, including the beliefs and attitudes of the nursing staff, as well as perceived or
true barriers. Recognition of these issues is of utmost importance in order to influence
practice. Results from this project will be utilized to create targeted educational inter-
ventions in an attempt to increase compliance with CHG bathing.
Disclosures. M. E. Rupp, Mölnlycke Health Care: Research Contractor, Research

support

S364 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



1387. Effectiveness of a Sporicidal Disinfectant Spray for Disinfection of
Hospital Privacy Curtains
Aaron Lloyd, BS1; Jennifer Cadnum, BS2; Thriveen Mana, MS, MBA3;
Annette Jencson, BS, MT, CIC2; Sirisha Kundrapu, MD, MS4; Curtis J. Donskey, MD3;
1School of Medicine, Case Western Reserve School of Medicine, Cleveland, OH; 2Louis
Stokes Cleveland Veterans Affairs Medical Center, Cleveland, OH; 3Infectious
Diseases, Case Western Reserve University, Cleveland, OH; 4Infectious Diseases, Louis
Stokes Cleveland Veterans Affairs Medical Center, Cleveland, OH
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Background. Hospital privacy curtains are high-touch surfaces that frequently be-
come contaminated with healthcare-associated pathogens, including methicillin-resis-
tant Staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE), and
Clostridium difficile. There is a need for effective and efficient methods to disinfect pri-
vacy curtains. We hypothesized that STERIPLEX1 SD, an EPA-registered cleaner and
disinfectant with sporicidal activity, would be effective for disinfection of curtains
when applied via electrostatic sprayer as a touchless spray product.

Methods. In the laboratory, we examined the efficacy of STERIPLEX electrostat-
ic spray vs a 1 to 10 dilution of household bleach for disinfection of C. difficile spores
on 3-cm circular sections of privacy curtain with an exposure time of 3-minutes. In
hospital rooms, cultures for MRSA, VRE, and C. difficile were collected from 1 x 2
foot sections of privacy curtains before vs after electrostatic spraying with
STERIPLEX.
Results. In laboratory testing, STERIPLEX was as effective as bleach for disinfec-

tion of C. difficile spores on sections of curtain in the absence of organic load (>4 log10-
colony-forming unit [CFU] reduction), and more effective than bleach in the presence
of organic load (>4 vs 2 log10CFU reduction; P < 0.01). Of 64 curtains cultured, 19
(30%) were contaminated with one or more pathogens at baseline vs 1 (2%) after
application of STERIPLEX (P < 0.001). The figure shows contamination frequency
by pathogen. Repeated applications of STERIPLEX did not result in visible damage
to curtains.
Conclusion. Hospital privacy curtains were frequently contaminated with health-

care-associated pathogens, including C. difficile spores. Spraying curtains with STER-
IPLEX could provide an effective and efficient means to disinfect privacy curtains.
Disclosures. All authors: No reported disclosures.

1388. Eradication of Medically Important Multidrug Resistant Bacteria and
Fungi Using PurpleSun Inc. Multivector UV Technology
Vidmantas Petraitis, MD1; Ruta Petraitiene, MD1; Audrey N. Schuetz, MD1;
Kathleen Kennedy-Norris, PhD2; John H. Powers, PhD3; Shannon L. Dalton, PhD3;
Egle Petraityte, BS1; Kaiser A. Hussain, MD1; Myint L. Kyaw, MD1; Thomas J. Walsh,
MD1; 1Weill Cornell Medical College of Cornell University, New York, NY; 2Baltimore
City Community College, Baltimore, MD; 3Baltimore BioWorks, Inc., Baltimore, MD
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Background. Hospital associated infections are important causes of morbidity and
mortality that cost the nation billions of dollars per year. Although major advances in
infection control practice have reduced the frequency of hospital-associated infections,
thousands of lives continue to be lost. New strategies and technologies are clearly need-
ed in order to reduce the incidence of these infections. We tested the modular Ultra-
violet-C light (UVC) disinfection unit from PurpleSun Inc. The unit can be used in
wide areas, as well as configured for disinfecting critical objects such as patient beds,
operating tables, and med-carts. The modularity allows for deployment anywhere at
anytime, without the inconvenience of leaving the immediate patient room or health-
care work environment.
Methods. Three isolates of each following resistant bacterial pathogens and path-

ogenic fungi were used in the study: methicillin-resistant Staphylococcus aureus
(MRSA), vancomycin-resistant Enterococcus faecium (VRE), ESBL Escherichia coli
(EC), carbapenemase-resistant Klebsiella pneumoniae (KPC), multidrug-resistant
Pseudomonas aeruginosa (PA), Acinetobacter baumannii (AB), Clostridium difficile
(CD), Candida albicans (CA), C. glabrata (CG), C. parapsilosis (CP), C. krusei
(CK), Aspergillus fumigatus (AF), Fusarium solani (FS), and Scedosporium

apiospermum (SA). Plates containing two different sizes of inoculum 1-5 ´ 103-104

or 1-5 ´ 101-102were exposed to UV energy at different times (s) and locations in
the UV field, according to the design of the study.
Results. Full clearance of the organism from the plates was achieved at 15 s of ex-

poser for MRSA and PA. Clearance of VRE, EC, CG, CP, CK, FS, and SA was achieved
after 30 s of exposure. KPC, AB, CA, and CD demonstrated no growth after 60 s of
exposure to the UVC. The longest time, 120 s, was required to clear AF. The rate of
clearance of organisms from the plates didn’t depend on inoculum size.
Conclusion. The study demonstrated that UVC disinfection unit eradicates tested

resistant bacteria and pathogenic fungi effectively and rapidly. Inoculum size did not
affect rate of kill of tested organisms. This study provides foundation for the future
testing of the UVC disinfection unit in the clinical environment.
Disclosures. All authors: No reported disclosures.

1389. Molecular Characterization of Environmental Escherichia coli
Isolates from Public Restrooms in the Minneapolis-St. Paul Area
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Background. Extraintestinal pathogenic E. coli (ExPEC) is a major human path-
ogen. Clarification of the modes of transmission of ExPEC within the population is a
public health priority.
Methods. We previously reported our recovery of 26 E. coli isolates from 1120 total

environmental samples, as collected from 56 diverse public restrooms in the Minne-
apolis-St. Paul area (IDWeek 2013, abstract #39914). Here, PCR, DNA sequencing, and
pulsed-field gel electrophoresis (PFGE) were used to further characterize these isolates
as to major E. coli phylogenetic group, virulence gene (VG) profile, ExPEC status
(presence of ≥ 2 of 5 key VGs), sequence type (ST), and pulsotype.
Results. Overall, the 26 E. coli isolates from public restrooms were distributed fair-

ly evenly by phylogenetic group, i.e., B2 (27%), D (27%), A (23%), and B1 (23%). Nine
isolates (35%) qualified as ExPEC. Compared with the 17 non-ExPEC isolates, the 9
ExPEC isolates were more commonly from group B2 (56%, vs 12%: P = .03), had a
higher prevalence of 13 VGs other than those used to define ExPEC status (i.e., iha,
sat, cdtB, fyuA, iroN, ireA, traT, iss, ibeA, ompT, usp, malX, and H7 fliC), and had
much higher VG scores (median, 10 [range 6-13] vs 2 [range 0-8]: P < .001). Two iso-
lates represented the classic ExPEC lineages ST95 (group B2; O1/O2:K1:H7) and ST69
(group D; "clonal group A"). All PFGE profiles were unique (≤ 80% similar) except for
two pairs of indistinguishable profiles, within each of which the paired isolates were
from the same or adjacent (mens vs womens) restrooms. The ST95 strain’s PFGE pro-
file closely matched those of multiple ST95 clinical isolates in a large private PFGE
database.
Conclusion. Public restrooms are contaminated sporadicically with ExPEC, some

of which exhibit extensive VG profiles, represent classic human-associated STs, and by
PFGE closely resemble known human pathogens. Such public restroom-source ExPEC,
which likely reflect human fecal contamination, could contribute to ExPEC transmis-
sion within the population.
Disclosures. All authors: No reported disclosures.
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Diseases, Case Western Reserve University, Cleveland, OH; 3Infectious Diseases, Louis
Stokes Cleveland Veterans Affairs Medical Center, Cleveland, OH
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Background. Soft surfaces in hospitals frequently become contaminated with health-
care-associated pathogens, but are not amenable to cleaning and disinfection with many
products commonly used on hard surfaces. CloroxHealthcare Hydrogen Peroxide Clean-
er Disinfectant containing 1.4% hydrogen peroxide is Environmental Protection Agency-
registered for disinfection of hard and soft surfaces and is safe to apply as a spray.
Methods:We tested the effectiveness of the hydrogen peroxide applied as a spray with

no mechanical wiping for disinfection of soft surfaces. In the laboratory, we assessed kill-
ing of vancomycin-resistant enterococci (VRE) and methicillin-resistant Staphylococcus
aureus (MRSA) on vertical polyester carriers. In two hospitals, we evaluated the hydrogen
peroxide spray for disinfection of 300 soft surface sites in patient rooms, physical therapy
areas, and outpatient clinics.
Results. On polyester carriers, the hydrogen peroxide spray resulted in a ≥6

log10 colony-forming unit (CFU) reduction in VRE and MRSA with a 1 minute
contact time; effectiveness was not significantly reduced by the presence of organic
load. On soft surfaces in patient care areas, the hydrogen peroxide spray signifi-
cantly reduced total aerobic and facultative colony counts (mean CFU recovered,
276 before vs 0.6 after application; P = .0001). Recovery of MRSA, VRE, and
gram-negative bacilli was common from soft surfaces and was reduced or eliminat-
ed by the spray.
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Conclusion. A hydrogen peroxide cleaner disinfectant was effective for disinfec-
tion of soft surfaces when applied as a spray with no mechanical wiping. Spray appli-
cation of this solution could provide an efficient and effective means to disinfect soft
surfaces in healthcare settings.
Disclosures. All authors: No reported disclosures.

1391. Policies for prevention of influenza transmission in health care
facilities in Japan
Tamayo Watanabe, MD, PhD1; Takashi Niwa2; Mayumi Tsuchiya2; Yuki Tonogai2;
Asamai Nakayama2; Hirotoshi Ohta2; Nobuo Murakami, MD, PhD, Prof3; 1Center for
Nutrition Support and Infection Control, Gifu University Hospital, Gifu, Japan; 2Gifu
University Hospital, Gifu, Japan; 3Gihu University, Gifu, Japan

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. Seasonal influenza is prevalent during thewinter months in Japan, but
policies for prevention of influenza transmission in health care facilities are unclear.
Methods. An observational study was performed using a questionnaire mailed to

3,597 acute care facilities (ACFs) and 146 long-term care facilities (LTCFs) in Japan
during September and October 2013. Information was collected about influenza vac-
cination policies for health care personnel (HCP), prophylactic administration policies
for anti-influenza drugs, sick-leave policies for HCP who present with influenza-like
illness, and policies regarding outbreaks.
Results. A total of 841 forms (788 ACFs and 53 LTCFs) were returned. Almost all

facilities administered influenza vaccine to HCP (99% of ACFs and 98% of LTCFs). Up to
80% of ACFs and 68% of LTCFs administered prophylactic anti-influenza drugs to pa-
tients, depending on the situation. Fifty-two percent of ACFs and 58% of LTCFs did not
administer prophylactic anti-influenza drugs to HCP; however, the remaining facilities
administered the drugs to HCP depending on the situation. Only 78% of ACFs and
74% of LTCFs had a sick-leave policy for HCP who had influenza-like illness. HCP
could take sick leave in 87% of ACFs and 83% of LTCFs. Forty percent of ACFs and
72% of LTCFs answered that HCP could take sick leaves regardless of profession, whereas
56% of ACFs and 28% of LTCFs answered that HCP in only some types of employment
could take sick leaves. Thirty-three percent of ACFs and 40% of LTCFs had criteria for
notification of influenza outbreaks to the public health institute and 64% of ACFs and
51% of LTCFs answered that they had no criteria for notification. Only 10% of ACFs
and 15% of LTCFs had criteria for requesting infection control support against influenza
outbreaks, whereas 87% of ACFs and 77% of LTCFs had no such criteria.
Conclusion. This study is the first systemic review of influenza prevention policies

in ACFs and LTCFs in Japan. The results identified gaps in influenza prevention pol-
icies among healthcare facilities in Japan. Re-evaluation of seasonal influenza preven-
tion policies, particularly in prophylactic anti-influenza drug administration and sick
leaves in Japan on a consensus basis, is imperative to promote HCP and patient safety.
Disclosures. All authors: No reported disclosures.

1392. Differences in Perceived Influenza Risk in a University Student
Population
Christine Muganda, BS1; Shawnika Hull, PhD2; Ronald Gangnon, PhD1;
Ryan Westergaard, MD, PhD, MPH3; Craig Roberts, PA-C, MS4; Sarah Van Orman,
MD4; Ajay K. Sethi, PhD1; 1Population Health Sciences, University of
Wisconsin-Madison, Madison, WI; 2Journalism and Mass Communication,
University of Wisconsin-Madison, Madison, WI; 3Department of
Medicine, University of Wisconsin School of Medicine and Public Health,
Madison, WI; 4University Health Services, University of Wisconsin-Madison,
Madison, WI

Session: 188. Cleaning and Disinfection in the Healthcare Settings
Saturday, October 11, 2014: 12:30 PM

Background. The CDC recommends all healthy adults receive seasonal influenza vac-
cine. University students belong to a demographic with lower vaccination rates despite
extensive sharing of spaces known to increase transmission of airborne disease.
Methods. Starting September 2013, we recruited 741 undergraduates (35%men, 65%

women) at the University of Wisconsin-Madison to use our smartphone app (OutSmart
Flu) to report symptoms of influenza-like illness. As part of this initiative, 566 (76.4%)
users completed a baseline survey that asked about influenza knowledge, perceived

susceptibility and severity of influenza, and attitudes towards hand hygiene and vaccina-
tion. Using a Health Belief Model framework, we examined these influenza risk percep-
tions, which are predictors of prevention practices such as vaccination and hand washing.
Results. Men and women had different influenza risk perceptions. Men were more

likely than women to report not feeling at risk for influenza [OR = 1.86, p= 0.02]. In the
context of an influenza illness, as compared to women, men were more likely to believe
their symptoms would not to be serious [OR = 1.65, p = 0.04], that they would not need
to seek medical care [OR = 1.89, p = 0.02], and believe symptoms would last less than a
week [OR = 2.13, p < 0.001]. Further, men were less likely than women to believe hand
washing would protect against influenza [OR = 3.53, p = 0.024], and more likely to find
it difficult to wash their hands more often [OR = 3.15, p = 0.003]. We asked students to
rate the priority of hand washing in each of 10 specific situations; women were more
likely than men to prioritize hand washing in every case [all p < 0.05]. All students in-
correctly identified 11 or less seconds as a sufficient duration of proper hand washing
(the CDC recommends 20 seconds). Men and women did not differ in beliefs regarding
vaccine efficacy or ease of vaccine seeking. Overall, 65.0% of students surveyed reported
receipt of the previous year’s seasonal flu vaccine (2012-13), and 74.5% of students be-
lieve that they have previously had the flu.
Conclusion. Male students may have elevated risk for influenza because their risk per-

ceptions may lead to lower hand hygiene and vaccine uptake as compared to women. It
may be important for flu prevention messaging to university students be gender-specific.
Disclosures. All authors: No reported disclosures.

1393. Utilizing Automated Microscopy Analysis to Detect
Heteroresistant Subpopulations among P. aeruginosa susceptible To
Ciprofloxacin
Connie Price, MD1,2; Steven Metzger3; Alena Shamsheyeva3; Ben Turng3;
David Howson3; 1University of Colorado-Denver, Denver, CO; 2Infectious Diseases,
Denver Health Medical Center, Denver, CO; 3Accelerate Diagnostics Inc., Tucson, AZ

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Heteroresistance is defined as resistance to certain antibiotics
expressed by a subset of a microbial population that is generally considered to be
susceptible by traditional in-vitro susceptibility testing. Various factors may subse-
quently lead to the proliferation of the resistant sub-population and the emergence
of a fully resistant microbial strain. Detecting heteroresistance is challenging
with standard culture based methodologies. Here we have utilized Multiplexed
Automated Digital Microscopy (MADM) to demonstrate heteroresistant growth
of ciprofloxacin-susceptible Pseudomonas aeruginosa in the presence of 2 µg/mL
ciprofloxacin.
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Methods. A total of 35 clinical P. aeruginosa isolates with MIC < 2 by to
frozen broth micro-dilution (BMD) testing per CLSI standards were evaluated in this
study. A 0.5 McFarland aliquot of each isolate was diluted 200-fold then introduced
into independent flowcells of a disposable multichannel cassette. Electrokineticconcen-
tration immobilized cells on the transparent lower surface of each flowcell channel (5
minutes). Immobilized cells were challenged with a single concentration of ciprofloxacin
(2 µg/mL) prepared in cation-adjusted Mueller Hinton broth with 0.85% agar. Automat-
ed microscopy with image analysis software scanned and analyzed growth rates from
changes in the mass of each progenitor cell as it grew into a clone of daughter cells
(4.5 hours). A growth control was also performed. A plot of clone intensity vs time
was constructed for each MIC result defined by BMD.
Results. A time-lapse plot of individual growing clones of ciprofloxacin-suscepti-

ble P. aeruginosa exhibited a surprising degree of growth rate dispersion at MIC ≥0.5,
with a large percentage of those clones demonstrating continued growth after 4 hours
in the presence of 2 µg/mL ciprofloxacin (figure).
Conclusion. MADM was able to demonstrate heteroresistant growth of sus-

ceptible P. aeruginosa in the presence of 2 µg/mL ciprofloxacin. Conventional suscept-
ibility testing does not adequately characterize minority clone expression. Further
studies are required to evaluate the clinical implications of heteroresistance in an era
in which rates of antimicrobial resistance are increasing alarmingly worldwide.
Disclosures. C. Price, Accelerate Diagnostics, Inc.: Collaborator, Grant Investiga-

tor and Scientific Advisor, Research support S. Metzger, Accelerate Diagnostics, Inc.:
Employee, Salary A. Shamsheyeva, Accelerate Diagnostics, Inc.: Employee, Salary
B. Turng, Accelerate Diagnostics, Inc.: Employee, Salary D. Howson, Accelerate Di-
agnostics, Inc.: Consultant, Consulting fee

1394. Validation of Rosco Diagnostica Diffusion Discs for Identification of
Carbapenem Resistance Mechanisms in a Clinical Laboratory
Sarah Kemble, MD1; Jonathan Claus, MD1; Karen Lolans, BS2; Jennifer Lindsley2;
Kamaljit Singh, MD1; 1Section of Infectious Diseases, Rush University Medical Center,
Chicago, IL; 2Department of Pathology, Rush University Medical Center, Chicago, IL

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. There is increasing need for clinical laboratories to reliably detect
and differentiate carbapenem resistance mechanisms. We evaluated the performance
of two methods for the detection of Klebsiella pneumoniae carbapenemase (KPC): the
Rosco KPC/Metallo-beta-lactamase and OXA-48 Confirm Kit, a disc diffusion method
for in vitro identification of bacteria producing carbapenemases and the modified
Hodge test.
Methods. Bacterial test strains were selected from previously identified beta-lac-

tam and carbapenem resistant clinical isolates, including KPC producing strains con-
firmed by blaKPC PCR . Carbapenemase detection was performed with Rosco discs
using 0.5 McFarland suspension of each isolate on Mueller Hinton agar. Modified
Hodge test was performed using 10ug meropenem discs. Plates were incubated over-
night at 35°C in ambient air and read independently by two blinded investigators
When discrepancies in interpretation occurred, the tests were repeated by a third blind-
ed investigator. Test characteristics of the two methods were calculated using PCR as
the reference standard.
Results. Fifty-two bacterial strains (20 KPC positive and 32 KPC negative) were

tested. Sensitivity of the Rosco discs and modified Hodge test for identification of
KPC was 95%. Specificity of the Rosco discs (positive synergy test with boronic
acid), using the manufacturer’s cutoff of ≥4 mm increase in the zone size was 87.5%
for KPC. By increasing the cutoff to ≥5 mm, the specificity of the Rosco kit increased
to 93.8% without any decrease in sensitivity. Hodge test specificity for KPC was 71.9%;
positive results were also observed for 2 ampC, 1 extended-spectrum beta-lactamase, 3
metallo-beta-lactamase, and 2 OXA-48-like producing strains.
Conclusion. The Rosco KPC/Metallo-beta-lactamase and OXA-48 Confirm Kit

had equivalent sensitivity and superior specificity for identification of KPC compared
to the Hodge test. We propose a modification of interpretation of test results to further
improve specificity. An added advantage of the Rosco kit is its ability to differentiate
between classes of carbapenem resistance mechanisms.
Disclosures. K. Singh, Quidel Corporation: Scientific Advisor, Consulting fee

1395. Reporting of Unit-Specific, Culture Site-Specific Antimicrobial
Susceptibility for Gram-Negative Bacteria: Identification of Significant
Differences in Susceptibility, Intervention to Guide Empiric Therapy and
Impact on Antimicrobial Consumption
Elizabeth Leung, PharmD, BCPS1; Michael Postelnick, RPh2; John Esterly, PharmD,
BCPS AQ-ID3; Marc Scheetz, PharmD, MSc, BCPS AQ-ID2,4; 1Pharmacy,
Northwestern Memorial Hospital, Chicago, IL; 2Northwestern Memorial Hospital,
Chicago, IL; 3Pharmacy, Infectious Diseases, Northwestern Memorial Hospital,
Chicago, IL; 4Midwestern University, Downers Grove, IL

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Previous studies have described variances in antimicrobial suscept-
ibility between patient care areas within the same institution. CLSI suggests consider-
ation of segregating antibiogram results, including by patient location, specimen type,
or clinical condition. However, the clinical impact of reporting antimicrobial suscept-
ibility by combining unit and collection site-specific data is not well described. Our
previous work using this novel antibiogram demonstrated significant differences in
susceptibility results when combining unit and culture site specific data. Based on
these data, we recommended cefepime (as good as a carbapenem) for ICU sepsis.
We analyzed impact of this recommendation on antimicrobial consumption, and sub-
sequent trends of selected gram-negative resistance patterns within high antimicrobial
pressure units to aggregated hospital data.
Methods. All clinical isolates from January 2010 - December 2013 of

gram negative organisms that were obtained from sterile site inpatient cultures at a
large academic medical center were analyzed. Sterile sites included blood or lower respi-
ratory tract. Differences between units for site-specific data were compared using Chi-s-
quare or Fisher’s exact test. We analyzed trends in susceptibility and also antimicrobial
consumption per 1,000 patient days before and after our recommendation (guiding cli-
nicians to use cefepime as a carbapenem sparing agent given similar susceptibilities).
Results. Susceptibility results were statistically different between the hospital-wide

results and ICU-specific, site-specific antibiogram results for all comparisons involving
our 3 most commonly used b-lactams for all four years analyzed. Statistical difference
was also observed when comparing specific ICUs to each other, and to aggregate re-
sults. Although intial cefepime use did increase after our recommendation, utilization
rebounded to baseline.
Conclusion. Reporting susceptibility by both unit- and collection site-specific data

allows for increased insight into antimicrobial resistance. This method may be useful
for therapeutic decisions for empiric therapy and increased knowledge of resistance
patterns within specific patient care areas but dissemination of data must be sustained
to impact prescribing practices.
Disclosures. All authors: No reported disclosures.

1396. In Vitro Susceptibility of Common Urinary Tract Pathogens to
Fosfomycin
Edwin Swiatlo, MD, PhD1; Nicholas Sells, MD2; Daniel Chastain, PharmD3;
Andrea Swiatlo, MS4; 1Medicine, Jackson VA Medical Center, Jackson, MS; 2Medicine,
University of Mississippi Medical Center, Jackson, MS; 3Pharmacy, University of
Mississippi Medical Center, Jackson, MS; 4Microbiology, Jackson VA Medical Center,
Jackson, MS

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Urinary tract infections (UTI) are common in both outpatient
and inpatient settings. Urinary pathogens are increasingly resistant to many com-
monly used antimicrobial agents. Fosfomycin is an approved agent for UTI, however,
there are few recent large-scale susceptibility surveys. Here we report a prospective
survey of in vitro susceptibility of urinary isolates to fosfomycin at a tertiary care
institution.
Methods. Bacterial strains isolated from urine from September – December, 2013

were collected from the clinical laboratory at the Jackson VA Medical Center. Isolates
were tested using Vitek12 system and specifically with fosfomycin using E test accord-
ing to CLSI protocol. MICs were interpreted according to CLSI breakpoints where such
standards are published, otherwise, MICs are reported in mg/mL.
Results. A total of 198 unique isolates were included: Enterobacteriaceae -

132, Pseudomonas aeruginosa - 22, Enterococcus spp. - 22, Acinetobacter baumanii -
3, Stenotrophomonas maltophila - 1, Staphylococcus spp. – 9, ESBL - 9. CLSI break-
points for fosfomycin are established only for E. coli and E. faecalis. For these, 98%
of E. coli and 94% of E. faecalis isolates were susceptible. For ESBL- producers eight
were E.coli and one was Klebsiella pneumonia. Only one ESBL E. coli was resistant
to fosfomycin. MIC50 and MIC90 for Enterobacteriaceae isolates were 4 and 96 respec-
tively. MIC50 and MIC90 for P. aeruginosa isolates were 128 and >1024 respectively.
Interestingly, of eight unique isolates of Morganella morganii, all demonstrated resis-
tance to fosfomycin, with MICs >1024. Glucose non-fermentative organisms in this
study (Acinetobacter, Stenotrophomonas) had MICs at or above 96 mg/mL.
Conclusion. Fosfomycin is an effective yet under-utilized treatment for

UTIs caused by Enterobacteriaceae, including ESBL-producers. An exception to this
is M. morganii, which appears to be intrinsically resistant to this agent. Further
large surveys are needed to confirm this observation. Fosfomycin appears to be
highly active against the two most common Enterococcus species found in UTIs
in humans. The activity of fosfomycin against Pseudomonas is not predictable
and use of fosfomycin to treat UTIs with this pathogen should be guided by in vitro
testing.
Disclosures. All authors: No reported disclosures.
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1397. Characterization of Carbapenem Resistant Gram Negative
Bacilli Isolated in a Tertiary Care Hospital: Epidemiology and Treatment
Outcome
Sweta Shah, MD1; Pooja Shah, MSc2; 1Microbiology, Kokilaben Dhirubhai Ambani
Hospital, Mumbai, India; 2Kokilaben Dhirubhai Ambani Hospital, Mumbai, India

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. To describe the epidemiology of carbapenem resistant Gram nega-
tive bacilli isolates and clinical outcome associated with these infections at a tertiary
care centre in Mumbai.
Methods. Carbapenem resistant isolates were collected from January 2013 to April

2013. Identification and antimicrobial susceptibility testing were performed using
Vitek 2 analyser (Biomerieux Ltd.). Carbapenemase production was confirmed by
Modified Hodge test and EDTA-disk synergy test was used to screen MBL production.
PCR was performed on certain isolates for molecular identification. Clinical and
microbiological outcomes were evaluated.
Results. 100 clinically significant isolates of carbapenem resistant Gram negative ba-

cilli identified were: Acinetobacer spp. (52), Enterobacteriaceae spp. (33), and Pseudomo-
nas aeruginosa (15). Source of isolate: Blood (42), tracheal aspirate (31), tissue/wound/
drainage (19), and urine (8). Colistin had maximum in vitro activity, with 98% against
Acinetobacter, 97% against Enterobacteriaceae and 100% activity against Pseudomonas
aeruginosa. Positivity of Modified Hodge’s test was 93% and that of EDTA-disk synergy
test was 64%. Previous exposure to antibiotic was seen in 97% of patients [BL/BLI (75%)
and Carbapenem (45%)]. In 30 out of 42 patients; source of bacteremia was associated
with central line venous catheter. MBL production was detected in 94.1% isolates and
64.7% were positive for AmpC β-lactamase production. All 15 isolates carried blaOXA-
23 and blaVIM, of these 3 also carried blaNDMgene. Successful treatment outcomes were
seen in 5 out of 6 patients with bacteremia in colistin monotherapy and 100% (12 pa-
tients) with colistin-carbapenem combination therapy. Colistin-non carbapenem com-
bination showed improved clinical response compared to colistin-carbapenem
combination against Acinetobacter isolates carrying blaOXA-23 and blaVIM.
Conclusion. Increasing prevalence of carbapenem resistance in Enterobacteriaceae

is a worrisome trend. Treatment options are compromised, limited to colistin which
has its own limitation. Stringent protocols such as antibiotic policies and resistance
surveillance programs are mandatory to curb these bacteria.
Disclosures. All authors: No reported disclosures.

1398. Comparative Effectiveness of the Three Most Popular Automated
Identification and Susceptibility Platforms for Testing Multidrug-resistant
and Carbapenemase-producing Organisms
Lindsey Nielsen, PhD1; Robert Clifford, PhD1; Yoon Kwak, MS1; Caroline Argyros1;
Ronald Rabinowitz, MD2; Paige Waterman, MD1; Emil Lesho, DO1; 1Walter Reed
Army Institute of Research, Silver Spring, MD; 2University of Maryland Shock Trauma
Center, Baltimore, MD
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Saturday, October 11, 2014: 12:30 PM

Background. Although several publications have compared the performance of
the Vitek-2 (Biomerieux), Phoenix (Becton Dickinson), and the Microscan Walkaway
(Siemens), most included a smaller number of number of drug-organism combina-
tions, and none reported in their methodology a true tri-partite (same day/same
plate) comparison. Such a comparison allows simultaneous inoculation from one cul-
ture to minimize operator and culture growth biases.
Methods. The Multidrug-resistant organism Repository and Surveillance Network

(MRSN) circumvented these biases and conducted the first reported tri-partite com-
parison study. Analysis included >20,000 drug-organism combinations of Acineto-
bacter baumannii, Klebsiella pneumoniae, Pseudomonas aeruginosa, Escherichia coli,
and methicillin-resistant Staphylococcus aureus from 2003-2013.
Results. We found all machines performed to the manufacturers’ performance

standards. However, the Phoenix produced the least number of total susceptibility er-
rors, and the Vitek-2 was the most reliable source for organism identification. Further-
more, susceptibility error rates were dependent on the drug-organism combination,
with the most errors occurring with E. coli and K. pneumoniaeand select carbapenems
or cephalosporins, particularly cefepime. Microscan had the greatest number of sus-
ceptibility errors for testing MRSA.
Conclusion. The Phoenix offers the most reliable antibiotic susceptibility testing

results, while the Vitek-2 correctly identifies the organism more often than the
other machines. The cost associated with sample processing is slightly higher on the
Phoenix platform relative to the Vitek-2. Microscan costs are approximately half of the
other two platforms. In addition to being the first same day/same plate comparison,
this comparison also includes the largest number of antibiotic-organism combinations.
Disclosures. All authors: No reported disclosures.

1399. Laboratory Characterization and Epidemiology of Carbapenem-
Resistant Enterobacteriaceae (CRE) in Hennepin and Ramsey Counties,
Minnesota, 2012-2013
Melissa Hargreaves, PhD1; Paula Snippes Vagnone, MT (ASCP)1; Kristin Shaw,
MPH, CIC2; Annastasia Gross, MT (ASCP)2; Jane Harper, BSN, MS, CIC2;
Ruth Lynfield, MD3; 1Public Health Laboratory, Minnesota Department of
Health, St. Paul, MN; 2Acute Disease Investigation and Control Section,

Minnesota Department of Health, St. Paul, MN; 3Minnesota Department of Health,
St. Paul, MN

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Infections caused by CRE are a serious public health threat due to lim-
ited treatment options and increased morbidity and mortality. Detecting the presence of
specific carbapenemases helps describe trends, inform infection prevention and control
strategies, and define CRE test practices for clinical and public health laboratories.
Methods. CRE surveillance is conducted in Hennepin and Ramsey Counties;

cases are defined as E. coli, Enterobacter spp., and Klebsiella spp. isolates from sterile
sites or urine that are nonsusceptible to a carbapenem (excluding ertapenem) and
resistant to all tested 3rd generation cephalosporins. CRE isolates were submitted to
MDH during 2012-2013 and characterized by modified Hodge test (MHT), Carba
NP test (CNPT), and polymerase chain reaction for KPC, NDM, VIM, IMP, and
OXA-48 carbapenamases and SHV, TEM, and CTX-M extended-spectrum beta-
lactamases (ESBLs).
Results. 73 CRE cases were identified; 63 isolates were submitted and character-

ized in this analysis. Species represented were E. coli (9), E. cloacae (14), E. aerogenes
(26), and K. pneumoniae (14). Urine (59) was the most common source followed by
blood (2) and other sterile sites (2). 34 (54%) isolates were cultured outside of the acute
care setting. 21 (33%) isolates were KPC positive; none were NDM, VIM, IMP, or
OXA-48 positive. 19 (90%) KPC-CRE isolates were also positive for ESBL genes; 17
were positive for both SHV and TEM. 11 (26%) KPC-negative CRE carried ESBL
genes; 8 were positive for CTX-M. A single E. cloacae isolate was both CNPT and
MHT positive, but negative for carbapenemase genes tested. All KPC-positive isolates
were positive for both CNPT and MHT. Another 6 Enterobacter spp. were weak-to-
strongly MHT positive, CNPT negative, and carbapenemase gene negative.
Conclusion. KPC was the only carbapenemase identified among MN isolates,

occurring in one-third of CRE submitted. Notably, KPC-positive isolates were typically
accompanied by ESBL genes. We found the CNPT to be a useful method for clinical and
public health laboratories to detect carbapenemase production, and more accurate than
the MHT due to exclusion of non-carbapenemase CRE phenotypes prevalent in Enter-
obacter spp. The CNPT also has the potential to detect novel carbapenemases.
Disclosures. All authors: No reported disclosures.

1400. Clinical and Microbiological Analysis of Staphylococcus lugdunensis
isolates at UCLA
Jennifer Veltman, MD1; Ian Mchardy, PhD2; Marissa Carvalho2; Anita Sokovic2;
Myra Maldonado2; Janet Hindler2; Romney M. Humphries, PhD2; 1Internal Medicine,
UCLA David Geffen School of Medicine, Los Angeles, CA; 2Department of Pathology
and Laboratory Medicine, University of California, Los Angeles, Los Angeles, CA
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Saturday, October 11, 2014: 12:30 PM

Background. Staphylococcus lugdunensis (SLUG) can cause serious infection.
SLUG is more often penicillin susceptible (PS) than other coagulase negative staphy-
lococci. The Sanford Guide suggests penicillin as a treatment option for β-lactamase
negative SLUG infection. This study evaluated antimicrobial susceptibility test (AST)
results for SLUG isolated from 2008-2014. Retrospective review of clinical features and
treatment decisions for 31 penicillin-susceptible (PS) and 31 penicillin- resistant (PR)
SLUG was also performed.
Methods. AST was performed by Clinical and Laboratory Standards Institute broth

microdilution and induced cefinase β-lactamase tests. Clinical features of 62 patients
with cultures positive for SLUG were documented through retrospective chart review.
Results. Among 574 SLUG isolates, the percentages susceptible were: 55% for pen-

icillin, 94% for oxacillin, 99% for trimethoprim-sulfamethoxazole (T/S) and 100% for
vancomycin. Chart reviews for 62 patients revealed 22 had bacteremia, 1 osteomyelitis,
36 skin and soft tissue infections (SSTI). For the 16 patients with bacteremia and doc-
umented consolidative therapy, 10 were treated empirically with vancomycin, and 5 re-
mained on vancomycin after AST was reported. 2 were de-escalated to oxacillin or
cefazolin, and for 3, treatment was discontinued. Documented consolidative therapy
(table) for bacteremia included 1/4 with a PS isolate treated with ampicillin and 5/15
with an oxacillin-susceptible isolate treated with oxacillin or a first generation cephalo-
sporin. In contrast, almost half of patients with SSTI were treated with oxacillin or a first
generation cephalosporin, and a third with T/S.

Documented consolidative therapy for SLUG infections.

No. patients ( % with susceptible isolates)
Antimicrobial Bacteremia/Osteomyelitis (n=16) SSTI (n=30)

Ampicillin 1 (25) 0 (0)
Oxacillin / 1st gen ceph 5 (31) 12 (46)
Vancomycin 5 (30) 0 (0)
Ciprofloxacin 3 (18) 0 (0)
T/S 0 (0) 10 (34)
Other 2 (n/a) 8 (n/a)

Conclusion. Disparity between AST results and penicillin and oxacillin utilization
for the treatment of SLUG infections was found. Rapid identification and further ed-
ucation regarding penicillin and oxacillin susceptibility in SLUG may aid in expanded
use of these antimicrobials for SLUG infections.
Disclosures. R. M. Humphries, Affinity Biosensors: Investigator, Research support
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1401. Multicenter Retrospective Study on Streptococcus pneumoniae
Serotypes isolated from Adult Patients with Invasive Pneumococcal Disease
in Latin America
Daniel Stamboulian, MD-PhD1; Hebe Vazquez, MD1; Valeria Confalonieri, MD2;
Maria Cristina De Cunto Brandileone3; Renato Kfouri4; Alejandra Corso5;
Gabriela Echaniz-Aviles MD6; Marcelo Marin7; Latin American FIDEC Streptococcus
Pneumoniae Working Group1; 1Fighting Infectious Diseases in Emerging Countries,
Miami, FL; 2FUNCEI, Buenos Aires, Argentina; 3Biochemistry, Instituto Adolfo Lutz,
Sao Paulo, Brazil; 4Hospital e Maternidade Santa Joana, São Paulo, Brazil;
5Bioquemistry, Serv. Antimicrobianos, INEI-ANLIS Malbrán, Buenos Aires,
Argentina; 6Instituto Nacional de Salud Pública, Cuernavaca, Mexico; 7Fundación
Centro de Estudios Infectológicos, Ciudad Autónoma de Buenos Aires, Argentina

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Streptococcus pneumoniae (Sp) is the leading vaccine-preventable
killer in adults worldwide. The aim of the study was to describe serotype distribution
in cases of invasive pneumococcal disease (IPD) in adults and to establish the percent-
age of isolated serotypes included in the formulation of available pneumococcal vac-
cines PCV13 and PPSV23.
Methods. Observational and retrospective study. We analyzed 542 Sp strains iso-

lated from sterile fluids in adults >18 years between January 1, 2010 and December 31,
2012. Three Latin American countries participated in the study, number of strains per
country: Argentina (111), Brazil (179 plus 125 IPD cases published by SIREVA 2010-
2012) and Mexico (127). Serotyping was performed using Quellung reaction. Serotype
distribution and percentages covered by PCV13 and PPSV23 were estimated and strat-
ified by age group: 18-29; 30-49; 50–64 and≥ 65 years. Categorical variables were sum-
marized as percentages; quantitative variables were expressed as mean .p < 0.05 was
considered statistically significant. STATA statistics program version 11.1 was used.
Results. 57.7% of patients were men, mean age was 51.23 years (SD 18.27). Bac-

teremic pneumonia was the most common manifestation of IPD (58.33 %). Serotypes 3
(8.40%), 12F (7 %), 19A (6.6%), 7F (6.4 %), and 14 (4.8%) were the most prevalent.
Serotypes 3 (8.65%) and 7F (7.27%) predominated in pneumonia. The percentage of
serotypes covered by PPSV23 and PCV13 were overall 78.8% and 54.2% (difference
24.6%), in patients 50-64y 80.6% and 56.9% (difference 23.7%) and in adults ≥ 65y
79.04% and 54.5% (difference 24.54%) respectively (Table 2).

Percentage of IPD caused by serotypes included in PPSV23 and PCV13, by country

Country
Number
of strains PPSV23 PCV13 Δ (Difference)

Overall 542 78.8% 54.2% 24.6% (p<0.01)
Argentina 111 84.7% 57.8 % 26.9 % (p<0.01)
Brasil 304 77.9 % 51.1 % 26.8 % (p<0.01)
Mexico 127 76.38 % 61.4 % 14.98 % (p<0.01)

Conclusion. In the 3-year study period, vaccine serotype coverage in adults was
78.8% for PPSV23 and 54.2% for PCV13. Most common serotypes were 3, 12F, 19A
and 7F. Continued surveillance of adult IPD in Latin America is warranted.
Disclosures. All authors: No reported disclosures.

1402. Multicenter Clinical Evaluation of the Novel Alere i Strep Isothermal
Nucleic Acid Amplification Test
Daniel Cohen, MD1; Michael Russo, MD2; Keith Vrbicky, MD3; Preeti Jaggi, MD4;
William Gluckman, DO, MBA, FACEP5; Amisha Parekh, MD6; Kathleen Cullen, MD7;
James Cervantes, MD8; Paul Bradley, MD9; 1Pediatrics, Section of Emergency
Medicine, Nationwide Children’s Hospital, Columbus, OH; 2Pediatrics, Nationwide
Children’s Hospital, Columbus, OH; 3Meridian Research, Norfolk, NE; 4Pediatrics,
Section of Infectious Diseases, Nationwide Children’s Hospital, Columbus, OH;
5FastER Urgent Care, Morris Plains, NJ; 6Emergency Medicine, New York Methodist
Hospital, Brooklyn, NY; 7DMI Research, Inc., Pinellas Park, FL; 8Meridian Clinical
Research, LLC, Bellevue, NE; 9Meridian Clinical Research, LLC, Savannah, GA
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Saturday, October 11, 2014: 12:30 PM

Background. Rapid detection of group A beta-hemolytic streptococcus (GAS) is
used routinely to help diagnose and treat acute pharyngitis. However, available rapid
antigen detection tests for GAS have a relatively low sensitivity of about 70-90%. An
isothermal nucleic acid amplification test utilizing simple equipment that offers highly
sensitive, rapid results at the point-of-care can reduce the need for follow-up testing
and time to notification – leading to appropriate antibiotic therapy.
Methods. To evaluate the performance of the new Alere™ i Strep A isothermal

nucleic acid amplification test to detect GAS in comparison to bacterial culture as a
reference standard.
Results. 484 assays were performed on prospectively collected throat swab speci-

mens. In comparison with bacterial culture, the overall sensitivity and specificity of the
Alere™ i Strep A assay was 95.9% and 94.6%, respectively. Discrepant results were ad-
judicated by real-time polymerase chain reaction (RT-PCR), resulting in an improved
sensitivity and specificity of the Alere™ i Strep A assay of 98.7% and 98.5%, respec-
tively. Tests initially interpreted as invalid (n = 23) by Alere™ i Strep A were repeated

and results of the second test were considered the final result. A total of 14 assays
(∼3%) had a final result interpreted as invalid.
Conclusion. The Alere™ i Strep A isothermal nucleic acid amplification test is a

robust point-of-care test for GAS detection in children and adults due to high sensi-
tivity and specificity coupled with available results in less than 10 minutes. Rapid and
accurate diagnosis of GAS leads to appropriate antibiotic therapy to prevent rheumatic
fever and potentially other invasive infections.
Disclosures. D. Cohen, Alere: Grant Investigator, Grant recipient W. Gluckman,

Alere: Investigator, Grant recipient A. Parekh, Alere: Grant Investigator, Grant
recipient

1403. Evaluation of Diatherix Laboratories TEM-PCR: a novel multiplex
diagnostic panel for detection of bacterial and viral respiratory pathogens
John Arnold, MD1; Wei-Ju Chen, PhD2; Mary Fairchok, MD3; Christina Schofield, MD
FACP4; Tahaniyat Lalani, MBBS, MHS5; Patrick Danaher, MD6; Michael Rajnik, MD7;
Erin Mcdonough, BS8; Deepika Mor, MS9; Michelande Ridore, BA2; Timothy Burgess,
MD, MPH7; Leslie Malone, MS, MB (ASCP)10; Elena Grigorenko, PhD10;
Eugene Millar, PhD9; 1Department of Pediatrics, Naval Medical Center San Diego, San
Diego, CA; 2Infectious Disease Clinical Research Program, Uniformed Services
University of the Health Sciences, Rockville, MD; 3Infectious Disease Clinical Research
Program, Tacoma, WA; 4Madigan Army Medical Center, Tacoma, WA; 5Naval
Medical Center Portsmouth, Portsmouth, VA; 6San Antonio Military Health System,
Fort Sam Houston, TX; 7Walter Reed National Military Medical Center, Bethesda,
MD; 8Naval Health Research Center, San Diego, CA; 9Infectious Disease Clinical
Research Program, Rockville, MD; 10Research and Development, Diatherix
Laboratories, Inc., Huntsville, AL
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Background. A broad array of pathogens causes influenza-like illness (ILI). Know-
ing etiology aids treatment and prevention. Novel multiplex diagnostic panels have
been developed. Evaluating their performance on clinical isolates is warranted.
Methods. An observational study of febrile ILI among otherwise healthy subjects

(0-65y, majority outpatient) is ongoing at five US military hospitals. Nasopharyngeal
specimens are tested by single reaction PCR for influenza, human rhinovirus (HRV),
and adenovirus. A subset of 403 specimens (78 influenza PCR-positive, 54 HRV PCR-
positive, 10 adenovirus PCR-positive, 263 influenza-, HRV- and adenovirus PCR-neg-
ative) was tested by a target‐enriched multiplex PCR (TEM-PCR) panel for 13 bacterial
and 10 viral respiratory pathogens (Diatherix Laboratories, Inc.; Huntsville, AL).
Results. Of 403 specimens, 387 were evaluated by TEM-PCR with 259 (67%) pos-

itive for at least one virus. Compared to single reaction PCR, the sensitivity/specificity
of TEM-PCR was as follows: influenza A (94%, 99%); influenza B (65%, 99%); HRV
(68%, 90%); adenovirus (40%, 100%). Viral detection rates were: HRV, n = 61 (16%);
Influenza A, n = 51 (13%); Coxsackie/Echovirus, n = 45 (12%); Coronavirus, n = 42
(11%); RSV, n = 40 (10%); Parainfluenza, n = 32 (8%); Human Metapneumovirus,
n = 18 (5%); Influenza B, n = 17 (4%); Adenovirus, n = 4 (1%); Bocavirus, n = 1
(0.3%). Decreased TEM-PCR panel sensitivity can be explained by suboptimal sample
volume used for nucleic acid extraction.
A total of 304 (75.4%) specimens were positive for at least one bacterium. Bacterial

detection rates were: pneumococcus (37.4%); Staphylococcus aureus (28.7%); Haemo-
philus influenzae (26.4%); Moraxella catarrhalis (23.2%). Influenza A detection was
not associated with detection of pneumococcus, S. aureus, or H. influenzae. Influenza
B detection was associated with detection of H. influenzae, while specimens positive
for RSV were also positive for pneumococcus.
Conclusion. The sensitivity and specificity of the Diatherix panel for detecting In-

fluenza A, the most clinically relevant of the viral pathogens, was high. It is unknown
whether bacterial co-detection represents colonization or co-infection. Multiplex pan-
els improve diagnostic yield for ILI.
Disclosures. L. Malone, Diatherix Laboratories, Inc.: Employee, Salary

E. Grigorenko, Diatherix Laboratories, Inc. Employee, Salary

1404. Brucella suis Bacteremia Misidentified as Ochrobactrum antropii by
Vytek 2 Automated System
Andrea Vila, MD1; Claudio Amadio Sr., MD1; María Cecilia Dignani, MD1;
Nidia Lucero, PhD2; Alicia Vicente, PhD3; Romina Galaguza, MD4; Gonzalo
Vera Bello, MD5; Hugo Pagella, PhD1; 1Infectious Diseases, Hospital Italiano de
Mendoza, Mendoza, Argentina; 2Brucellosis Laboratory, ANLIS Dr C. G. Malbran,
Buenos Aires, Argentina; 3Hospital Lencinas, Mendoza, Argentina; 4Internal
Medicine, Hospital Italiano de Mendoza, Mendoza, Argentina; 5Departamento de
Epidemiologia Ministerio de Salud de Mendoza, Mendoza, Argentina

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Accurate and rapid identification of Brucella spp. is necessary to pro-
vide appropriate treatment to the patient and take measures to prevent laboratory-ac-
quired infections.
Methods. In January 2013 a 67-year-old man was admitted to our institution with

a 3-day history of fever up to 39°C and fatigue. His medical history was significant for
mitral valve replacement in 2010. The patient had close contact with pigs by keeping
them as pets at home. On the day of admission two sets of aerobic blood cultures (BC)
were obtained, becoming positive after 72 hs of incubation. The isolated organism
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was a non-motile gram-negative coccobacillus identified as O. anthropi by Vytek 2 sys-
tem. In order to establish the clinical significance of this isolation in the setting of a
work up for possible prosthetic infective endocarditis (IE), repeated BC were taken on
days 3 and 5 of admission, all of them resulting positive for the same organism. No
vegetations were seen in the transesophageal echocardiogram. A diagnosis of definite
IE was made based on the presence of 2 major criteria (six positive BC taken >12 hs
apart, plus 6/6 positive BC) and 2 minor criteria (predisposing cardiac condition and
fever > 38°C).
Results. Due to the rareness of the isolated pathogen, the adverse clinical outcome

while on treatment for O. antropii, and the strong epidemiological data, patient’s
serum was tested for the presence of Brucella antibodies with microagglutination
test, complement fixation test and enzyme linked immune-sorbent assay (ELISA) con-
firming the diagnosis of acute brucellosis. BC bottles were sent to a reference laboratory
where the isolates were identified as B. suis biovar 1 by Polymerase Chain Reaction-
Restriction Fragment Length Polymorphism, thus confirming the misidentification
of B. suis as O. antropii by Vytek 2.
Conclusion. B. suis can be misidentified using Vytek 2 system. Previous reports

have described erroneous identification of Brucella spp. by API 20NE, RapID NF
Plus and MicroScan systems. Countries where brucellosis is endemic need to be
aware of this possibility. A high index of suspicion based on epidemiological and clin-
ical data is essential not only to make accurate diagnosis and provide adequate treat-
ment but also because Brucella spp. requires special handling to prevent unintentional
exposure.
Disclosures. All authors: No reported disclosures.

1405. Antimicrobial Susceptibility of Obligate Anaerobes Isolated from
Military Trauma Patients
Brian White, DO1; Katrin Mende, PhD2; Amy Weintrob, MD3; Miriam Beckius,
MPH4; Wendy Zera, BS5; Dan Lu, MS2; William P. Bradley, MS2; David Tribble, MD,
Dr PH2; Clinton K. Murray, MD6; Elizabeth Rini, MD7; 1Infectious Disease Service,
San Antonio Military Medical Center, JBSA San Antonio, TX; 2Infectious Disease
Clinical Research Program, Uniformed Services University of the Health Sciences,
Bethesda, MD; 3Infectious Disease Clinical Research Program, Washington, DC; 4San
Antonio Military Medical Center, JBSA Fort Sam Houston, TX; 5Infectious Disease
Clinical Research Program, Fort Sam Houston, TX; 6Brooke Army Medical Center, Ft.
Sam Houston, TX; 7Landstuhl Regional Medical Center, APO, AE
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Background. Despite reports of high levels of antimicrobial (abx) resistance
among obligate anaerobic bacteria, susceptibility testing is not routinely utilized to di-
rect clinical care. This study clarifies distribution of obligate anaerobe susceptibility
patterns in a combat-related trauma population.
Methods. We utilized all initial unique isolates of obligate anaerobes collected as

part of the Trauma Infectious Disease Outcome Study September 2009-May 2013.
Susceptibility testing was performed using CLSI agar dilution method. Tested abx
included beta-lactam/beta-lactamase inhibitors (amp/sulb, pip/tazo ), cephalosporin
(cefoxitin), carbapenems (ertapenem, imipenem, meropenem), clindamycin, metroni-
dazole, moxifloxacin, tigecycline, and linezolid. Resistance was defined by CLSI criteria
except for tige which utilized FDA criteria and no criteria exists for linezolid.
Results. 48 patients with 63 unique anaerobic isolates were included ( 15 (24%) B.

fragilis, 16 (25%) B. non-fragilis, 11 (17%) Clostridium spp., 12 (19%) Finegoldia and
Peptostreptococus spp., and 9 (14%) P. acnes). For Bacteroides spp, the 4 most active
agents were metro (90% susceptible), pip/tazo (93%), imipenem (95%) and tigecycline
(95%) with an MIC50/90 of 4/8 mcg/ml for linezolid. 100% of Clostridium spp isolates
were susceptible to amp/sulb, pip/tazo, ertapenem, meropenem, metro, and tige with a
MIC50/90 of 4/16 mcg/ml for linezolid. 100% of Finegoldia, Peptostrepcoccus and
P. acnes isolates were susceptible to amp/sulb, pip/tazo, cefoxitin, ertapenem, imipi-
nem, meropenem, and tige with a linezolid MIC90 of 0.5 for P. acnes and 2 for the
other isolates. 6(10%) of the isolates were resistant to 3 or more classes(excluding
tige and linezolid) of abx and (of those 6 isolates, 5 were Bacteroides spp.), 3 (5%) iso-
lates to 4 or more classes (all Bacteroides spp.). One B. fragilis isolate was resistant to all
abx tested except for tige. Of the 45 isolates that had prior exposure to 82 abx with
anaerobic activity, 19 (23%) combinations of drug and bacteria demonstrated
resistance.
Conclusion. This study reveals high levels of resistance among some obligate an-

aerobes. Further studies are warranted to evaluate risk factors for resistance and to de-
termine if in vitro susceptibilities correlate with clinical outcomes.
Disclosures. All authors: No reported disclosures.

1406. Next Generation Diagnostic Test for Lyme Disease
Benjamin Luft, MD; Medicine, Stony Brook University, Stony Brook, NY
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Background. Current serodiagnostic tests for Lyme disease lack sensitivity and
specificity for detecting B. burgdorferi infection in the early stages of the disease. To
address these deficiencies, we fabricated a recombinant chimer- based diagnostic assay
for Lyme disease using highly antigenic Borrelia proteins that we have identified in
multiple genospecies of Borrelia spp.
Methods. Using protein arrays, we identified 48 key antigenic proteins from the

B. burgdorferi strains that we used to construct 16 sets of chimeric proteins each con-
taining three of the Borrelia antigens. Recombinant proteins were printed onto

nitrocellulose-coated FAST glass slides. Proteome chips were probed with serum
from 54 patients with early untreated Lyme disease.
Results. Although there were sample-specific responses, there was a subset of pro-

teins recognized in common by a majority of the sera. The majority of sera recognized
9 highly antigenic Borrelia chimeras using IgM secondary antibody and 7 chimeras
using IgG secondary antibody for a total of 11 individual proteins. Furthermore,
each of these 11 chimeric antigens had a specificity of 3 99% using normal sera
and sera from patients with other chronic infections or autoimmune diseases. The sen-
sitivity of our protein array was 80% with IgM + IgG secondary antibody for the early
untreated Lyme sera. In comparison, the sensitivity was 44% for standard 2-tiered test-
ing for these same early Lyme patients. Thus, the sensitivity of our assay far exceeds
that of commercially available Lyme disease assays in patients in the early stages of the
disease Among the 52 healthy controls from areas in which Lyme disease is endemic,
none had positive results with our assay. For the potential cross reactive patients 11 of
83 samples had positive IgM or IgG antibody responses in our assay. Thus, the overall
specificity for the array assay was 100% for normal controls and 87% in Sick-non-Lyme
patients.
Conclusion. Given these exciting results, we are now poised to develop a standard-

ized sensitive and specific single-tier Lyme disease assay of recombinant chimeric Bor-
relia proteins that will potentially have a wide range of coverage and specificity against
Lyme disease.
Disclosures. All authors: No reported disclosures.

1407. Highly accurate diagnosis of scrub typhus using conventional PCR
against Orientia tsutsugamushi
Dong-Min Kim PhD, MD1; Na-Ra Yun2; 1Internal Medicine, Chosun University
School of Medicine, Kwangju, South Korea; 2Chosun University, College of Medicine,
Gwangju, South Korea
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Background. Scrub typhus is an acute febrile disease caused by Orientia tsutsuga-
mushi. Delays in diagnosis and antibiotic administration can cause fatal complications.
Therefore, a rapid and early diagnosis is critical.
Methods. We evaluated the clinical usefulness of the conventional PCR (C-PCR)

amplification of the 16S ribosomal RNA gene using specifically designed primers. We
examined blood specimens from 115 adult patients confirmed to have scrub typhus
and 52 patients confirmed to have non-scrub typhus. All the patients were 18 years
of age or older and visited Chosun University Hospital from 2007 to 2008 due to
acute febrile disease within four weeks of onset. To evaluate the clinical usefulness
of this new method, we compared its diagnostic accuracy to that of the following meth-
ods: C-PCR targeting the 47-kDa, 56-kDa, and groEL genes; nested PCR targeting the
47-kDa and 56-kDa genes; and real-time PCR targeting the 47-kDa gene.
Results. Using primers designed by the authors to amplify the 16S ribosomal RNA

gene, C-PCR detected O. tsutsugamushi infection with a sensitivity of 86.8% and a spe-
cificity of 100%. C-PCR amplified the 47-kDa, 56-kDa, and groEL genes with lower
sensitivities of 3%, 8%, and 61%, respectively. Nested PCR amplification of the 47-
kDa and 56-kDa genes showed sensitivities of 81% and 80%, respectively, whereas
real-time PCR of the 47-kDa gene exhibited a sensitivity of 76%. These results were
subsequently confirmed; ROC curves provided statistical evidence that 16S ribosomal
C-PCR using the authors’ primers was the best method.
Conclusion. C-PCR amplification of the 16S ribosomal RNA gene using the au-

thors’ primers is simple, clinically useful, and has excellent diagnostic accuracy.
Disclosures. All authors: No reported disclosures.

1408. Evaluation of Legionella Diagnostic Testing by Urinary Antigen,
Culture, and PCR
Derrick Chen, MD; Gary Procop, MD, FIDSA; Sandra S. Richter, MD; Pathology and
Laboratory Medicine, Cleveland Clinic, Cleveland, OH
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Saturday, October 11, 2014: 12:30 PM

Background. Infection by Legionella is associated with pulmonary disease that can
range in severity from mild respiratory symptoms to fatal pneumonia. The goal of this
retrospective study was to evaluate multiple diagnostic methods recommended for Le-
gionairres’ Disease and examine the circumstances surrounding positive tests.
Methods. The clinical database was searched for Legionella urinary antigen

(UAG), culture (CUL), and polymerase chain reaction (PCR) ordered March 2010
to December 2013 at Cleveland Clinic. Each test could be ordered individually, or
CUL and PCR could be ordered as a single set (CUL + PCR). UAG was performed
by the Legionella Urinary Antigen EIA (Binax) and the laboratory developed PCR
was run on the LightCycler (Roche) using Legionella pneumophila primers and probes.
For cases where all 3 test methods were performed and at least one was positive, the
medical record was reviewed for relevant clinical and epidemiologic factors.
Results. A total of 22,345 tests were ordered during the 4-year period. Excluding

repeat testing, 16,808 unique tests were ordered (12,569 UAG, 643 CUL, 492 PCR,
and 3,104 CUL + PCR). There were 363 unique positive results (336 UAG, 7 CUL, 12
PCR, and 8 CUL + PCR). For 24 patients, all 3 test methods were ordered: 10 (42%) cases
were positive by all 3 methods; 9 (38%) positive by UAG and PCR only; 4 (17%) positive
by UAG only; and 1 (4%) positive by CUL and PCR only. Initial presentation included
pneumonia (n = 23, 96%), diarrhea (n = 10, 42%), and hyponatremia (n = 4, 17%). All
cases were believed to be community acquired, and all except 1 were consistent with
Legionella pneumonia. This patient had a prior Legionella infection and tested positive
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by UAG only. Most of the patients (n = 13, 54%) were immunocompromised, and 17
(71%) showed resolution of symptoms with single-agent, definitive antibiotics. Most
patients (n = 22, 92%) showed clinical improvement (2 patients expired).
Conclusion. The positivity rate for all Legionella test methods is low (≤2.7%). Al-

though CUL is the only method that will detect species other than L. pneumophila, this
did not occur for any of 717 cultures performed. There was good correlation between
UAG and PCR. Cases positive for UAG-only may indicate prior infection or inade-
quate specimen provided for PCR and CUL.
Disclosures. All authors: No reported disclosures.

1409. The Use of Liquid Chromatography-Mass Spectrometry (LC-MS) for
the Diagnosis of Community-Acquired Pneumonia
Kelvin To1; Kim-Chung Lee2; Samson Wong12; Ka-Ching Lo2; Ching-Wan Lam3;
Kwok-Yung Yuen, MD1,4; 1State Key Laboratory of Emerging Infectious Diseases,
University of Hong Kong, Pokfulam, Hong Kong; 2Department of Microbiology,
University of Hong Kong, Pokfulam, Hong Kong; 3Department of Pathology,
University of Hong Kong, Pokfulam, Hong Kong; 4Microbiology, University of
Hong Kong, Hong Kong
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Background. Community-acquired pneumonia (CAP) is one of the leading causes
of morbidity and mortality worldwide. Early diagnosis is important for the appropriate
use of antimicrobials. In this study, we sought to determine whether plasma metabolite
profile can distinguish patients with CAP and those without CAP.
Methods. We acquired and compared the plasma metabolite profile of 143 pa-

tients suffering from CAP and 97 controls without CAP using Ultra-High-Perfor-
mance Liquid chromatography coupled with Quadrupole-Time-of-Flight Mass
Spectrometry (UHPLC-QTOFMS) and statistical methods using multivariate analysis,
including Volcano Plot, principal component analysis (PCA) and partial least-squares
discriminant analysis (PLS-DA).
Results. Unsupervised method using PCA showed clear clustering of CAP cases

and controls in the plasma profile (Figure 1). Supervised method using PLS-DA
showed 98% accuracy in confusion matrix to differentiate CAP cases and controls
in the plasma profile (Figure 2).

Figure 1. Plasma metabolite profile can distinguish patients with CAP from those without CAP.

Figure 2. Partial least squares-discriminant analysis (PLS-DA) was used to generate the clas-
sification results summarized as visual output that can separate CAP case and control plasma
samples.

Conclusion. Plasma metabolite profile can distinguish patients with CAP from
those without CAP.
Disclosures. All authors: No reported disclosures.

1410. Evaluation of the FilmArray for Rapid Identification of Pathogens
from Cerebrospinal Fluid (CSF) in Children
Caroline Heyrend, PharmD1; Jarrett Killpack, BSc1; Kimberly Hanson, MD, MHS2;
Trenda Barney, MT3; E. Kent Korgenski, MS4,5; Christi Ng, MPH5; Andrew Hemmert,
PhD6; Mark, A Poritz, PhD6; Judy Daly, PhD7,8; Anne J. Blaschke, MD, PhD1;
1Department of Pediatrics, Division of Pediatric Infectious Diseases, University of
Utah School of Medicine, Salt Lake City, UT; 2University of Utah School of Medicine,
Salt Lake City, UT; 3Microbiology, Primary Children’s Hospital, Salt Lake City, UT;
4Department of Pediatrics, Pediatric Clinical Program, University of Utah School of
Medicine; 5Intermountain Healthcare, Salt Lake City, UT; 6BioFire Diagnostics, LLC,
Salt Lake City, UT; 7Microbiology, Primary Children’s Medical Center, Salt Lake City,
UT; 8Pathology, University of Utah School of Medicine, Salt Lake City, UT
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Background. Meningitis is a severe infection that causes significant morbidity and
mortality. Rapid etiologic diagnosis is critical to initiation of appropriate therapy. A
molecular system to rapidly identify bacteria, viruses, and fungi causing meningitis
could improve the medical management of this infection in children.
Methods. The FilmArray1 Meningitis / Encephalitis Panel (FA ME; BioFire Di-

agnostics, Inc., Salt Lake City, UT) performs automated nucleic acid purification and
multiplex PCR to identify 17 bacterial, viral and fungal pathogens directly from CSF.
We performed a retrospective study of 120 children <= 18 presenting to our children’s
hospital with concern for meningitis. Conventional CSF testing (culture and/or viral
testing) was ordered at the discretion of the treating physician. FA studies on archived
CSF, using a research use only version of the panel, were performed at the University of
Utah. FA ME results were compared to conventional testing.
Results. The median age of children in the study was 6 months (range 0-237

months). 18 children had positive CSF cultures, of which 11 grew true pathogens.
Nine were included on the FA ME panel. FA detected 8/9 cultured panel bacteria,
and also detected bacteria in 6 additional specimens (table). The median CSF WBC
count in children with positive cultures was 391; median WBC for children with pos-
itive FA ME testing was 1749. This difference is related to low CSF WBC in samples
culture-positive for presumed contaminants. Only 4 children had viruses detected by
conventional methods, including PCR of blood or CSF. FA ME detected viruses in 16
samples, including 4 also positive for bacteria.

Pathogen

Identified by
Conventional
Testing (n)

Identified by
FilmArray (n)

S. pneumoniae 3 4
S. agalactiae 1 2
N. meningitidis 1 1
H. influenzae 3 4
E. coli 1 3
K. pneumoniae/C. koseri 1/1 0/0
Presumed contaminants (skin flora) 7 0
HSV/HHV6/EBV/CMV/VZV 0/1/1/0/0 1/8/5/0/0
Enterovirus/Parechovirus 2/0 2/1

Conclusion. The FilmArray ME panel is a sensitive tool for the rapid identification
of pathogens from CSF and may identify causative pathogens not detected by conven-
tional testing. Improved detection of pathogens from CSF using FilmArray has the po-
tential to improve treatment and outcomes for children with meningitis.
Disclosures. K. Hanson, BioFire Diagnostics, LLC: Collaborator, Co-investigator on

NIH grant, Principal Investigator A. Hemmert, BioFire Diagnostics: Employee, Salary
M. A. Poritz, BioFire Diagnostics: Employee, Salary A. J. Blaschke, BioFire Diagnostics
LLC: Collaborator and Scientific Advisor, Co-Investigator on NIH grant, Principal
Investigator, Consulting fee and Licensing agreement or royalty

1411. Utilization of PCR to Characterize Vaginal Flora in a Longitudinal
Study of Recurrent Bacterial Vaginosis
David Hilbert, PhD1; Sergey Balashov, PhD1; Martin Adelson, PhD2; Eli Mordechai,
PhD2; Jack D. Sobel, MD, FIDSA3; Scott Gygax, PhD1; 1Femeris Women’s Health
Research Center, Hamilton, NJ; 2Medical Diagnostic Laboratories, Hamilton, NJ;
3Detroit Medical Center, Wayne State University, Detroit, MI

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Bacterial vaginosis (BV) is the most common vaginal infection for
women of reproductive age and is associated with pre-term labor and HIV acquisition.
It is characterized by a shift in the vaginal flora from commensal lactobacillus to diverse
facultative and anaerobic species. Treatment is oral or topical antibiotics, after which
up to 80% of patients experience recurrent disease within 6 months.
Methods. We performed a longitudinal study on symptomatic BV patients, ob-

taining vaginal specimens at 3 visits: initial diagnosis, 10-14 days and ∼1 month
later. BV was diagnosed based on signs and symptoms (Amsel’s criteria) and Nugent
score (Gram-stained vaginal smears). DNA was extracted from vaginal specimens and
analyzed by real-time PCR to quantify the presence of BV-associated microbes and
commensal lactobacillus species.
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Results. Initial diagnosis of BV by either Amsel’s criteria or Nugent score was
strongly correlated with the presence and quantity of Gardnerella vaginalis, Atopobium
vaginae, BVAB2 andMegasphaera and reduced presence of commensal lactobacillus spe-
cies. When evaluated 10-14 days later, treatment was successful in 78/82 patients (95%)
and was associated with the eradication ofMegasphaera type 1 in 54/55 (98%) and type 2
in 21/21 (100%) patients. In contrast,G. vaginalis,A. vaginae and BVAB2 persisted in 54/
75 (72%), 36/69 (52%) and 19/58 (33%) patients, respectively, although their median
concentrations decreased by∼3 logs. Frequency of colonization with the commensal lac-
tobacillus species L. crispatus, L. gasseri and L. jensenii all increased after treatment; from
17% to 32%, 7.7% to 12% and 10% to 25%, respectively. Twenty-nine patients (37%)
would go on to experience recurrent disease at their 3rd visit,∼ 1 month after diagnosis.
However, neither persistence of BV-associated microbes nor colonization with commen-
sal lactobacillus species after treatment was associated with disease recurrence.
Conclusion. Successful treatment of BV is associated with profound changes in

the vaginal flora that can be characterized by PCR. Recurrent disease in this population
was not associated with treatment failure and the recovery of commensal lactobacillus
species was not protective. Future studies will evaluate additional factors contributing
to disease recurrence.
Disclosures. D. Hilbert, Medical Diagnostic Laboratories: Employee, Salary

S. Balashov, Medical Diagnostic Laboratories: Employee, Salary M. Adelson, Medical
Diagnostic Laboratories: Employee, Salary E. Mordechai, Medical Diagnostic Labora-
tories: Employee, Salary J. D. Sobel, Medical Diagnostic Laboratories: Board Member,
Consulting fee S. Gygax, Medical Diagnostic Laboratories: Employee, Salary

1412. Impact of Culture Yield and Detection of Multi-Drug Resistant
Organisms from CT-guided Abscess Drainage despite Prior Antibiotics
Ruvandhi Nathavitharana, MD MPH1; Kathryn Mc Gillen, MD2; Alexander Brook,
PhD2; Maryellen Sun, MD2; Bettina Siewert, MD2; Vassilios Raptopoulos2;
Robert Sheiman MD2; Olga Brook, MD2; 1Division of Infectious Diseases, Beth Israel
Deaconess Medical Center, Boston, MA; 2Radiology, Beth Israel Deaconess Medical
Center, Boston, MA

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Culture information obtained from CT-guided abscess drainage is
used to direct therapy decisions. However, these cultures are often performed after an-
tibiotics have been initiated and the effect of this on culture yield is unclear. The WHO
describes increasing antibiotic resistance as a major global threat and so we also sought
to determine the prevalence of MDROs in our population of patients with abscesses.
Our objectives were to evaluate the yield of cultures obtained from CT-guided abscess
drainage despite prior antibiotics, the prevalence of multi-drug resistant organisms
(MDROs) and their impact on antibiotic management.
Methods. This retrospective study evaluated 300 patients who underwent CT-

guided aspiration or drainage for suspected infection (November 2011 - September
2013) at a single academic medical institution. Patient imaging and clinical character-
istics were evaluated by an Abdominal Imaging fellow. Culture results and antibiotic
therapy were evaluated independently by an Infectious Diseases fellow. Statistical anal-
ysis was performed using the Kruskal-Wallis, Fisher exact and χ2 tests.
Results. 17 patients were excluded due to lack of pre-procedure antibiotics or cul-

tures being sent. 283 patients constituted the final cohort, with average age of 55 and
M:F ratio of 53:47. Leukocytosis was present in 165/283(58%) and fever in 64/283
(23%). Cultures were positive in 208/283(74%) with change in management in 184/
283(65%). Patients with positive cultures had a shorter median time difference be-
tween antibiotic initiation and drainage than those with negative cultures (1.0 vs 3.7
days, p < 0.001). Change in management included change of antibiotics in 70/186
(38%), narrowing therapy in 97/184 (49%) and cessation of antibiotics in 17/184
(9%). ID consultation was significantly correlated with change in therapy
(p < 0.006). MDROs were cultured in 51/283 (18%). Detection of MDROs was signifi-
cantly correlated with change in therapy (p < 0.002).
Conclusion. Despite prior antibiotics, CT-guided drainage has a high yield of positive

cultures, which have an impact on antibiotic therapy decisions. MDROs were detected in
18% of cases and this finding increased the likelihood of changes to antibiotic therapy.
Disclosures. All authors: No reported disclosures.

1413. Factors Associated with Pertussis Testing: Potential Disparities in
Case Ascertainment
Alison Tribble, MD1,2; Susan Coffin, MD, MPH1,2,3; Diego Campos, MS4;
Kristen Feemster, MD, MPH, MSHP1,3; 1Division of Infectious Diseases, The
Children’s Hospital of Philadelphia, Philadelphia, PA; 2Center for Clinical
Epidemiology and Biostatistics, University of Pennsylvania School of Medicine,
Philadelphia, PA; 3Department of Pediatrics, University of Pennsylvania School of
Medicine, Philadelphia, PA; 4Center for Biomedical Informatics, The Children’s
Hospital of Philadelphia, Philadelphia, PA

Session: 189. Diagnostic Microbiology: Bacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. In the U.S., pertussis incidence is now at the highest rates in over a
half-century. Detection and treatment of pertussis cases is critical to control the cur-
rent epidemic. A better understanding of provider testing practices will inform efforts
to improve case ascertainment.
Methods. We conducted a retrospective case-control study of children ≤18 years

who presented to a primary care clinic within the Children’s Hospital of Philadelphia
network between July 2011 and September 2013. Case patients (tested by pertussis

PCR) were matched by date to control patients (seen for cough illness but not tested
for pertussis). Logistic regression was used to compare children who were and were not
tested for pertussis.
Results. Pertussis PCR was obtained from 6797 children (544 positive, 8.0%); 6236

untested controls were identified. On bivariate analysis, age group (p < 0.001) and race
(p < 0.001) differed significantly by testing status, but sex, ethnicity, and insurance payor
did not. Children tested for pertussis were less likely to have asthma (42.2% vs 57.8%,
p < 0.001) or documented fever (3.9% vs 5.7%, p < 0.001), but were more likely to
have ≥1 visits in the prior month (54.0% vs 41.1%, p < 0.001) and to have been seen
at an urban clinic site (36.2% vs 24.7%, p < 0.001). Virtually all patients were up-to-
date for pertussis vaccine (96%), and pertussis vaccine status did not differ between
groups. Children tested for pertussis were more likely to have last received pertussis vac-
cine≥3 years ago (33.5% vs 31.1%, p = 0.004). Onmultivariate analysis, pertussis vaccine
≥3 years ago, ≥1 visit in the past month, and visiting an urban primary care center were
associated with testing for pertussis (ORs [95% CI]: 1.19 [1.06-1.34], 1.67 [1.55-1.79],
and 2.38 [2.16-2.63], respectively). Lower likelihood of pertussis testing was associated
with age 1-6 years, black race, history of asthma, and fever (ORs [95% CI]: 0.83 [0.74-
0.94], 0.55 [0.49-0.61], 0.71 [0.66-0.77], and 0.57 [0.48-0.68], respectively).
Conclusion. Pertussis testing practices varied by both patient and provider factors,

with clinic site having the greatest effect. Racial disparities may also exist. Standardiza-
tion of testing practices might improve pertussis case ascertainment.
Disclosures. All authors: No reported disclosures.

1414. Case of Brucella spp misidentification and resulting laboratory staff
exposure in a large academic hospital in central New Jersey
Tamanna Haque, MD1; Thomas Kirn, MD, PhD2; Tanaya Bhowmick, MD3; 1Internal
Medicine, Rutgers-Robert Wood Johnson Medical School, New Brunswick, NJ;
2Medicine and Pathology, Rutgers-Robert Wood Johnson Medical School, New
Brunswick, NJ; 3Department of Medicine, Rutgers-Robert Wood Johnson Medical
School, New Brunswick, NJ

Session: 190. Diagnostic Microbiology: Blood Culture Methodology/Clinical
Utilization
Saturday, October 11, 2014: 12:30 PM

Background. Brucellosis is a zoonotic infection that causes a clinical syndrome of
fever, malaise, and arthralgia in humans. It is contracted by ingestion of contaminated
animal products in endemic areas or via aerosolization. High risk individuals for occu-
pational exposure (veterinarians and lab personnel) are routinely advised to take precau-
tionary measures when exposed to suspected cases of Brucella spp (Br). Brucellosis is the
most common laboratory acquired infection and is a potential bioterrorism agent.
Methods. A 45 year old male presented with drenching sweats, arthralgia, and 25lb

weight loss that began 2 months after visiting family in Mexico. Blood culture Gram
stain revealed weakly staining gram positive cocci, which were identified as Staphylo-
coccus hominis. Despite antibiotic therapy and initial improvement, his symptoms re-
lapsed and on readmission to the hospital blood cultures were positive for the same
organism. Infectious work up with TEE, bone marrow smear, and HIV and tubercu-
losis screens were all negative. A blood culture isolate sent to the state public health
laboratory was identified as Br by PCR. Misidentification of Br as S. hominis by a com-
mercial assay has not been reported in the literature.
Results. 55 staff members were exposed to the Br isolate in the laboratory, 23 with

high risk exposure by direct contact with or direct roles in preparation of lab speci-
mens. All tested staff had negative baseline serology for Br antibodies and were offered
post exposure prophylaxis with doxycycline and rifampin for 21 days. Thirty two of 55
exposed staff completed post exposure prophylaxis therapy (20/23 high risk staff in-
cluding 1 known pregnant staff member, and 12/32 low risk staff ). Serial serologic test-
ing in all exposed individuals at 2, 4, 6, and 24 weeks remained negative for all tested
individuals (27 patients missed ≥1 serial serologic test). There were no reports of
symptoms or illnesses at the time of discovery or in sequential follow up. The case pa-
tient received 5 weeks of rifampin and doxycycline.
Conclusion. Commercial lab assays may misidentify Br. A high level of clinical

suspicion is needed in non-endemic areas to correctly identify this organism and en-
sure safe handling of specimens to prevent laboratory exposures.
Disclosures. All authors: No reported disclosures.

1415. A Quality Improvement Initiative to Decrease Unnecessary
Streptococcal Antigen Testing in an Urban Pediatric Emergency
Department
Ashley Bruns, DO1; Cameron Myers2; Brian Lee MPH, PhD3; Megan Gripka, MLS
(ASCP) SM4; Kristen Shaw, BS4; Sarah Weston, MD5; Andrew Loehr, RN, MSN,
CPNP6; Robyn Kleweno, RN6; Angela Myers, MD, MPH3; 1Pediatrics, Children’s
Mercy Hospital, Kansas City, MO; 2Pediatrics, University of Missouri Kansas City-
School of Medicine, Kansas City, MO; 3Children’s Mercy Hospitals and Clinics and
University of Missouri-Kansas City, Kansas City, MO; 4Microbiology, Children’s
Mercy Hospital-Kansas City, Kansas City, MO; 5Pediatrics, Children’s Mercy
Hospitals and Clinics and University of Missouri-Kansas City, Kansas City, MO;
6Emergency Medicine, Children’s Mercy Hospital-Kansas City, Kansas City, MO

Session: 190. Diagnostic Microbiology: Blood Culture Methodology/Clinical
Utilization
Saturday, October 11, 2014: 12:30 PM

Background. Acute pharyngitis is a common complaint in the pediatric emergen-
cy department (ED). Group A beta-hemolytic streptococcus (GAS) accounts for
15-30% of childhood pharyngitis. Previous investigation revealed that 64% of
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streptococcal testing performed in our ED during peak season was not clinically indi-
cated. The objective was to optimize diagnostic and treatment decisions in children
with pharyngitis in the ED using quality improvement (QI) methods.
Methods. The first plan-do-study-act (PDSA) cycle included a multi-tiered educa-

tional approach (daily huddles, lecture, and closed circuit television) of nurses, physicians,
and nurse practitioners targeting recent testing guidelines and the current hospital testing
protocol. Demographics, clinical features, and rapid antigen test (RADT) results were col-
lected from 20 patients weekly fromMarch 1, 2014-April 30, 2014. Adherence to the cur-
rent protocol was determined by chart review and compared to pre-intervention data.
Results. A total of 128 patients had RADT testing; 45 (35%) were positive. Reflex

throat culture was positive in 11 (13%) of the negative RADT isolates. Of those with a
positive RADT, 25 (56%) patients did not meet testing criteria; 19 (76%) had viral
symptoms (e.g., cough, congestion, rhinorrhea), 10 (40%) had no sore throat, and/
or one (4%) were <3 years old. Of those with a negative RADT, 62/82 (75%) patients
did not meet testing criteria; 48 (77%) had viral symptoms, 28 (45%) had no sore
throat, and/or four (6%) were <3 years old. No decrease in unnecessary testing was
seen between the pre-intervention and post-intervention time frames (p = 0.43). An-
tibiotics were prescribed for three (4%) patients with negative RADT and culture result.
Twenty-nine patients (23% overall) who did not meet testing criteria, but had a pos-
itive RADT (n= 25) or culture (n = 4), received an antibiotic.
Conclusion. The majority of GAS testing in our ED continues to be unnecessary,

and 25% of patients received unnecessary antibiotic treatment. Educational interven-
tions targeting all healthcare providers did not change clinical testing decision-making.
The next QI intervention will include implementing a new GAS testing protocol for the
ED and ordering restrictions.
Disclosures. All authors: No reported disclosures.

1416. Serial Procalcitonin for Assessment of Hospital Mortality in
Critically Ill Patients Including Recipients of Solid-Organ Transplantation
(SOT) with Infection or Infection-Like Syndrome
Julian Torres, MD1; Yanina Dubrovskaya, PharmD2; Jacob Teperman3; Robert Press
MD, PhD4; Amar Safdar, MD5; 1Infectious Diseases and Immunology, New York
University, New York, NY; 2Department of Pharmacy, New York University Langone
Medical Center, New York, NY; 3Cornell University, Ithaca, NY; 4New York University
Langone Medical Center, New York, NY; 5Infectious Diseases and Immunology, New
York University Langone Medical Center, New York, NY

Session: 190. Diagnostic Microbiology: Blood Culture Methodology/Clinical
Utilization
Saturday, October 11, 2014: 12:30 PM

Background. The role of procalcitonin (PCT) in infection diagnosis and predict-
ing treatment response among critically ill SOT recipients is not certain. Here, we sort
to assess diagnostic feasibility of PCT in our hospitalized patients.
Methods. Critical care unit patients with SOT (n = 32) were compared with pa-

tients who had no history of transplantation (n = 174) between April 2012 and Decem-
ber 2013. Standard guidelines were used for diagnosis of infection, treatment response
and outcomes. Chi-square and Mann Whitney U test were used for statistical analysis.
PCT values are shown as ng/ml.
Results. SOT recipients were a) younger (age 56 vs 69 years; P < 0.01), b) had un-

dergone major surgery (56% vs 22%; p < 0.01), c) had less cardiovascular and d) chron-
ic pulmonary disease (25% vs 53% [p < 0.01] and 6% vs 28% [p = 0.02], respectively).
Chronic liver disease was common (63% vs 10%; p < 0.01) and critical unit stay was
longer in SOT group (14 vs 6 days; p <0.01). Whereas, fewer transplant recipients
had cancer (3% vs 26%; p < 0.01) and received chemotherapy recently (0% vs 14%;
p = 0.03). The APACHE score and hospital mortality (18 vs 17 [p = 0.6] and 16% vs
25% [p = 0.3], respectively) were comparable. The table shows PCT values were higher
in patients with microbiologic infection diagnosis. In 78 evaluable patients, including
10 SOT recipients in whom serial PCTmeasurements were performed, rising vs declin-
ing/unchanged PCT levels were associated with a significant risk of hospital mortality
(odds ratio 7.5; 95% confidence interval, 2.38-23.86).

SOT (N=32) Non-SOT (N=174)

N PCT median N PCT median p value

Microbiologic
infection
diagnosis

14 6.98 (0.14-197.0) 94 0.94 (0.05-172.70) 0.02

Gram positive
infections

5 5.49 (1.05-48.66) 41 0.92 (0.05-73.10) 0.04

Gram negative
infections

11 8.48 (0.38-197.0) 64 0.85 (0.05-172.73) 0.01

Bacteremia 8 10.23 (0.38-197.0) 22 0.85 (0.05-172.73) 0.04
Lung infection 3 1.05 (0.42-40.77) 50 1.16 (0.05-73.10) 0.7
Clinical Infection
diagnosis

13 0.87 (0.05-39.08) 69 0.55 (0.05-726.70) 0.3

No infection
suspected

5 0.38 (0.11-1.62) 11 0.21 (0.05-12.72) 0.7

Mortality 5 2.59 (0.38-5.49) 44 1.38 (0.05-44.07) 0.7

Conclusion. A rising PCT level in critically ill patients may be an important pre-
dictor of poor outcome and needs further evaluation.
Disclosures. All authors: No reported disclosures.

1418. By the Book: Inconsistent Compliance with Clinical and
Laboratory Standards Institute’s Antibiogram Guidelines in Community
Hospitals
Rebekah W. Moehring, MD, MPH1,2,3,4,5; Myra Hawkins, PharmD, BCPS (AQ-ID)3;
Richard Drew, PharmD3,6; Daniel J. Sexton, MD, FIDSA1,2,3,5; Deverick J. Anderson,
MD, MPH, FSHEA1,2,3,5; Kevin C. Hazen, PhD6; 1Division of Infectious Diseases,
Duke University Medical Center, Durham, NC; 2Duke Infection Control Outreach
Network, Durham, NC; 3Duke Antimicrobial Stewardship Outreach Network,
Durham, NC; 4Durham VA Medical Center, Durham, NC; 5Duke University
CDC Prevention Epicenter Program, Durham, NC; 6Duke University Medical Center,
Durham, NC

Session: 190. Diagnostic Microbiology: Blood Culture Methodology/Clinical
Utilization
Saturday, October 11, 2014: 12:30 PM

Background. Knowledge of local drug resistance is critical for management of
infectious diseases. Community hospitals’ compliance with Clinical and Laboratory
Standards Institute (CLSI) guidance for creation of cumulative antibiograms is
uncertain.
Methods. This is a descriptive cohort study of antibiogram reporting practices in

32 community hospitals enrolled in the Duke Infection Control Outreach Network.
We requested 2012 cumulative antibiograms from each facility. Microbiology person-
nel were sent a voluntary, electronic survey on antibiogram preparation practices. Data
on reporting practices and compliance with CLSI guidance were compiled using de-
scriptive statistics.
Results. 32 of 42 (76%) hospitals (median [IQR] bed size 210 [124-280]) partici-

pated by providing antibiograms; 21 of 42 (50%) also provided survey responses. The
median [IQR] isolate numbers of common species were as follows: E. coli 914 [768-
1429], P. aeruginosa 129 [88-184], S. aureus 341 [206-615]. Twelve (38%) antibiograms
specified methods used for compiling data and exclusion of duplicates. Eight (25%)
reported species with >30 isolates only; 3 (13%) of the 24 who did not follow the
30-isolate rule included a footnote to indicate impaired statistical validity. Twenty
(63%) reported at least 1 pathogen-drug combination not recommended for primary
or supplemental testing per CLSI (e.g., E. coli and tigecycline). Thirteen (41%) reported
methicillin-resistant and susceptible S. aureus separately. Of the 23 facilities that re-
ported susceptibilities for S. pneumoniae, 12 (52%) used meningitis and non-menin-
gitis breakpoints. Complete compliance with CLSI guidance was observed in 3 (9%)
antibiograms. Survey respondents’ self-assessment of full or partial compliance with
CLSI guidelines was reported by 50% and 17%, respectively. 33% reported uncertainty
or unfamiliarity with CLSI guidance.
Conclusion. Full compliance with CLSI guidance for hospital antibiograms was

uncommon, largely due to small isolate numbers. Uncertainty about CLSI guidance
was common. Alternate strategies, such as regional antibiograms using pooled data,
and educational outreach efforts are needed to provide reliable local drug susceptibility
estimates for community hospitals.
Disclosures. D. J. Sexton, UpToDate: Editor, Royalties; National Football League:

Consultant, Consulting fee and Educational grant; Cubist: Grant Investigator, Grant
recipient; Johnson and Johnson: Consultant, Consulting fee

1419. Comparison of Systemic Inflammatory Response Syndrome (SIRS)
Criteria in Children with Viral vs Bacterial Infections
Summer Donovan, DO; David Friedel, MD; Jose Munoz, MD; Pediatric Infectious
Diseases, Virginia Commonwealth University, RICHMOND, VA

Session: 190. Diagnostic Microbiology: Blood Culture Methodology/Clinical
Utilization
Saturday, October 11, 2014: 12:30 PM

Background. Pediatric sepsis remains a major cause of morbidity and mortality in
the U.S. Prompt recognition and goal-directed therapy early in the sepsis cascade result
in improved outcomes. There is a growing interest in the use of early warning systems
(EWS) to quickly identify rapidly deteriorating patients. One concern is that a pediatric
sepsis alert would trigger excessively in children with viral infections. The purpose of
this investigation was to identify the potential utility of an EMR-based EWS for pedi-
atric sepsis, based international consensus criteria for pediatric systemic inflammatory
response syndrome (SIRS).
Methods. Charts were obtained for 250 children with positive blood cultures (ex-

cluding contaminants), 917 children with PCR-confirmed respiratory syncytial virus
(RSV), and 97 children with PCR-confirmed influenza virus during a 2.5-year period
at Virginia Commonwealth University Medical Center. Of these charts, a convenience
sample of 15 from the RSV group, 15 from the influenza group, and 30 from the bac-
terial group were randomly selected for further review. Records were assessed for the
number of SIRS criteria met, from 24 hours prior to and up to 48 hours after the pos-
itive microbiologic result. Comparisons between bacterial and viral groups were carried
out using Fisher’s exact test.
Results. There were 77% (n = 23) children in the bacterial group vs 63% (n = 19) in

the viral group who met ≥2 SIRS criteria (p = 0.40). Likewise, there were no differences
between groups meeting ≥3 SIRS criteria (63% (n = 19) bacterial vs 43% (n = 13) viral;
p = 0.20) or groups meeting no SIRS criteria (23% (n = 7) bacterial vs 37% (n = 11) viral;
p = 0.40). However, more children in the bacterial group (40% (n = 12)) had organ dys-
function than those in the viral group (7% (n = 2)), (p = 0.0048).
Conclusion. Any pediatric sepsis EWS algorithm will have to take into account the

large number of children with viral infections that meet SIRS criteria in order to min-
imize unnecessary testing and treatment.
Disclosures. All authors: No reported disclosures.
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1420. An Early Warning System to decrease Necrotizing Enterocolitis
(NEC) severity.
Jenny Fox, MD, MPH1; Leroy Thacker, PhD2; Nihar Sheth, MS3; Karen Hendricks-
Muñoz, MD, MPH1; 1Pediatrics, Virginia Commonwealth University School of
Medicine-Children’s Hospital of Richmond, Richmond, VA; 2Biostatistics, Virginia
Commonwealth University School of Nursing, Richmond, VA; 3Center for the Study of
Biological Complexity, Virginia Commonwealth University School of Life Sciences,
Richmond, VA

Session: 190. Diagnostic Microbiology: Blood Culture Methodology/Clinical
Utilization
Saturday, October 11, 2014: 12:30 PM

Background. Clinical symptoms and signs of early intestinal dysfunction and
stage I Necrotizing Enterocolitis (NEC) are non-specific but may be important to iden-
tify to decrease risk of disease progression and associated morbidity and mortality.Hy-
pothesis: Early signs of NEC are related to intestinal feeding intolerance, intestinal ileus,
and later cardiorespiratory signs and symptoms which can be used in a scoring warn-
ing system impact on progression to severe NEC.
Methods. Prospective analysis of clinical health signs and symptoms of inborn in-

fants <1500gms from October 2012-October 2013 included clinical categories of CNS
(lethargy), Cardiac (change in heart rhythm and blood pressure), Respiratory (change
in apnea and respiratory rate), and Gastrointestinal (change in residuals, emesis ab-
dominal fullness or girth). Infants with change in clinical symptoms and score≥ to
5 were evaluated by abdominal radiographs for early intestinal pattern abnormality
(ileus, dilated loops, loss of gas pattern). Analysis also included retrospective applica-
tion of score tool of all infants with NEC in previous 3.5 years. Regression analysis was
performed with SAS and JMP statistical tool.
Results. The symptoms and signs most associated with Stage I NEC (early stages

of NEC) were cardio respiratory with signs of abdominal and feeding intolerance as
later finding associated with later stages of NEC development. The clinical score was
associated with decreased incidence of stages II-III NEC and NECmortality. Use of the
scoring tool increased number of xrays as well as 1 day greater of antibiotics without
adverse effects on growth and LOS.
Conclusion. Cardiorespiratory symptoms precede gastrointestinal symptoms

and may serve as an early warning sign for intestinal dysfunction and
development of early stages of NEC. Based on these findings we are developing a
mobile scoring tool (iPad application) for early identification of changes in cardio-
respiratory baseline symptoms to assist in management of the high risk preterm
infant.
Disclosures. N. Sheth, megnih llc: Shareholder, Salary

1421. Characteristics of Patients Referred to a Pediatric Infectious Diseases
Clinic with Unexplained Fever
Victoria Statler MD; Gary S. Marshall, MD; Pediatrics, University of Louisville School
of Medicine, Louisville, KY

Session: 190. Diagnostic Microbiology: Blood Culture Methodology/Clinical
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Background. Case series from the 1970s-90s, focusing on children meeting a priori
definitions of fever of unknown origin (FUO), established the classic diagnostic
categories of infectious, inflammatory, neoplastic, and miscellaneous conditions.
These studies also suggested that the proportion of children with no definitive final di-
agnosis was increasing over time. Few U.S. studies since then have revisited the FUO
construct, and none has provided broader insight into children referred with unex-
plained fever per se.
Methods. Patients referred to a pediatric infectious diseases clinic for unexplained

fever from January 1, 2008-December 31, 2012 were identified in a database of outpa-
tient visits. Records were abstracted for demographic, clinical, and laboratory data, and
descriptive analyses were performed.
Results. Of 4586 visits, 309 were of unique patients with the terms “fever,”

“febrile” or “FUO” in their diagnosis. After exclusions, 221 remained in the study
group. By history, ten patients were not truly having fever. Fifty-nine (27%) were
referred with prolonged fever. Of these, 11 had diagnoses that were apparent at ini-
tial visit. The remaining 48 patients were classified as having FUO; their median age
was 5.6 years (IQR 2.1-11.1), median duration of reported fever was 30 days (21-60),
and 71% reported daily fevers. Fifteen (31%) patients with FUO had a definitive di-
agnosis established—10 infectious, 3 inflammatory, 1 neoplastic, and 1 miscella-
neous. Thirty-three (69%) never had a definitive diagnosis established. Of 152
patients with recurrent fevers, 92 (61%) had an intermittent fever pattern; 84
(91%) of these had no specific diagnosis made or were thought to have sequential,
self-limited viral illnesses. Of 60 patients with a periodic fever pattern, 20 were
thought to have periodic fever, aphthous stomatitis, pharyngitis, and adenitis
(PFAPA) syndrome, 1 had familial Mediterranean fever, and 39 had no specific di-
agnosis made.
Conclusion. Most children referred with unexplained fever ultimately had either

self-limited illnesses or no specific diagnosis established. Serious diagnoses were un-
usual, suggesting that such diagnoses rarely present with unexplained fevers alone,
or that, when they do, the diagnoses are made by primary care providers or other
subspecialists.
Disclosures. All authors: No reported disclosures.

1422. Evaluation of an Intervention to Decrease Blood Culture
Contamination Rates in the Emergency Department
Pavithra Kesavan, MD1; Kathy Judge, MD2; Elizabeth Bradfield, Director3;
Stephanie Troy, MD4; 1Internal Medicine, Eastern Virginia Medical School, Norfolk,
VA; 2Clinical Specialist Microbiology/MT(ASCP), Sentara Norfolk General Hospital,
Norfolk, VA; 3Emergency Medicine, Sentara Norfolk General Hospital, Norfolk, VA;
4Internal Medicine, Eastern Virginia Medical School, Norfolk, VA
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Background. Blood cultures are commonly done in hospitals to work up fever.
Positive blood cultures indicate either bacteremia, or false positive blood cultures
from contamination with bacterial skin flora through improper technique. False pos-
itive blood cultures are associated with unnecessary hospitalization and/or extended
length of stay with consequent financial burden. False positive blood culture rates in
Emergency departments (ED) are often twice as high as on the medical wards (7% vs
3% at our institution, Sentara Norfolk General Hospital (SNGH)). We present the re-
sults of an intervention to decrease false Positive blood culture rates at the SNGH ED.
Methods. A pilot study with kits containing sterile gloves, masks, and blood culture

supplies were introduced into the SNGH ED in July 2013, as well as training including
new instructions to have two staff members present when drawing blood cultures, and pro-
hibiting drawing blood cultures from pre-existing lines. False positive blood culture rates
were measured in the weeks preceding and the weeks following this intervention.
Results. In the 12 weeks following the intervention, the average false positive blood

culture contamination rate in SNGH ED was 2.7% out of 1354 blood culture samples.
In the 6 months preceding the intervention, the blood culture contamination rates
ranged from 5.2% to 10.7% each month, with an overall rate of 7.6% out of 3240
blood culture samples. This calculates to a greater than 60% reduction in false positive
blood culture rates after the intervention (p value <0.0001 using Fischer’s exact test).
Conclusion. Blood culture kits and educational training on proper technique re-

sulted in significant reduction (> 60%) in the false positive blood culture rate in the
SNGH ED. Studies at other institutions have suggested that reducing the false positive
blood culture rate could decrease costs by preventing unnecessary hospitalizations and
administration of unnecessary antibiotics, as well as helping to prevent the develop-
ment of multi-drug resistant organisms. Further studies at SNGH are necessary to pre-
cisely describe the financial and other benefits of the described intervention.
Disclosures. All authors: No reported disclosures.

1423. Clinical Utility Of Incubating Anaerobic cultures 2 vs 5 Days
Nida Hameed, MD1; Melvin Weinstein, MD2; Thomas Kirn, MD, PhD2; 1Infectious
Disease, Robert Wood Johnsson University Hospital, New Brunswick, NJ; 2Medicine
and Pathology, Rutgers - Robert Wood Johnson Medical School, New Brunswick, NJ
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Background. Clinical microbiology references suggest that cultures for anaerobic
bacteria should be incubated for 5 days (d); however, little data exist to support this
recommendation. A Quality Assurance (QA) study performed in our laboratory in
1992 revealed that most anaerobes were detected within 2 d and that the incremental
yield of 5 d of incubation was negligible. We have repeated this analysis using contem-
porary reagents and methods to reevaluate the relative yield of anaerobes after 2 d vs 5
d of incubation. In addition, we assessed the clinical utility of the identification of iso-
lates grown after 2 d of incubation.
Methods. We performed an 8 month prospective QA study between August 1,

2013, and March 31, 2014. Specimens from sterile body fluids; wounds, tissues, ab-
scesses, aspirates and operative specimens were inoculated to appropriate media,
and placed into chambers with anaerobic atmosphere generated by the Anoxamat sys-
tem. Cultures were incubated for 2 d before being examined. Cultures that showed no
growth after 2 d were re-incubated for an additional 3 d and then re-examined at 5
d. Chart review was performed on anaerobic cultures that were positive only after 5 d.
Results. A total of 2107 anaerobic cultures were processed during the study period,

of which 177 specimens (8.3%) grew anaerobes. Only 2 (1.2%) were positive at 5 d and
not at 2 d; 175/177 (99.4%) anaerobes were detected after 2 d of incubation. Propioni-
bacterium acnes was isolated from the 2 positive specimens that grew only after 5 d of
incubation. One of the 2 P. acnesisolates, which was from brain tissue, was judged to be
clinically important. Thus, 1 of 177 clinically important anaerobic cultures (0.6%)
would have been missed with a 2 d incubation protocol.
Conclusion. Our results generally confirm observations from two decades ago. We

conclude that the great majority of anaerobic cultures will show growth within 2 d of
incubation. Rarely, particularly for P. acnes,longer incubation (e.g., 5 d) is needed. Infec-
tious Diseases physicians should be aware of incubation protocols in their Microbiology
labs and may wish to request extended incubation when clinically indicated. In an era of
cost containment, in-house QA studies can enhance cost effective microbiology.
Disclosures. All authors: No reported disclosures.

1424. Cost-Effectiveness of 30- Compared to 20-Milliliter Blood Culture
Draws: A Retrospective Study
Anita Cheruvanky, PGY1; Thomas Kirn, MD, PhD2; Melvin Weinstein, MD2;
1Medicine, Department of Medicine/Rutgers-Robert Wood Johnson Medical School,
New Brunswick, NJ; 2Medicine and Pathology, Rutgers-RobertWood JohnsonMedical
School, New Brunswick, NJ

S374 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0
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Utilization
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Background. The importance of blood volume for detection of BSIs has been well
documented. Recently, improved diagnostic sensitivity (7.2%) was demonstrated for 30
vs 20 ml blood cultures (BCs) in adults. Arguably, increased BC volumes can improve
patient care. In addition, hospitals receive higher reimbursement for patients with doc-
umented septicemia, providing a potential financial incentive for 30 ml BCs. We have
attempted to determine the cost-effectiveness of 30 ml vs 20 ml BCs using a combina-
tion of published and retrospective data from our institution.
Methods. Data from 20 ml BCs drawn at RWJUH from January 1, 2012 to March

31, 2012 were reviewed retrospectively and positive cultures were categorized as repre-
senting true infection, contamination, or unknown significance based on published
criteria. The RWJUHMedical Record and Accounts Receivable Departments provided
actual Medicare reimbursement (MR) data for patients with selected ICD-9 diagnostic
codes. Costs of reagents, equipment, and phlebotomist and technologist time and
effort were obtained from the Microbiology Laboratory. These data were used to pro-
vide an estimate of the expected annualized increase in MR and costs associated with
conversion to 30 ml BCs.
Results. Based on our calculations, the projected mean MR for 464 annual prima-

ry BSIs was $24,808 per episode. An expected 7.2% increase in the number of primary
BSIs detected using 30 ml BCs would result in an additional 34 annual cases and MR of
$843,479. Comparative MR data where septicemia was a complication of another di-
agnosis were available for 4 ICD-9 codes: laparoscopic cholecystectomy, disorders of
the biliary tract, simple pneumonia and cellulitis. Mean MR for each such episode (704
annually) was projected to be $9667. A 7.2% increase in secondary BSIs would result in
detection of 50 additional annual cases and an increasedMR of $483,350 annually. The
annual cost to the hospital associated with conversion to 30 ml BCs was estimated to be
$73,402. Taken together, the net profit to the hospital would be estimated to be
$1,253,427 for conversion from 20 ml to 30 ml BCs.
Conclusion. Using results suggest that conversion to 30 ml BCs may not only im-

prove care by detecting more BSIs but may also substantially increase MR to the
hospital.
Disclosures. All authors: No reported disclosures.

1425. Financial Impact of Pediatric Blood Culture Contamination: Is There
Room for Improvement?
Leigh Bragg, MD1; Ana Alvarez, MD2; Diane Halstead, PhD3,4; 1Pediatric Infectious
Diseases and Immunology, University of Florida College of Medicine - Jacksonville,
Jacksonville, FL; 2Pediatric Infectious Diseases and Immunology, University of Florida,
Jacksonville, FL; 3Baptist Health, Jacksonville, FL; 4Jacksonville Pathology Consultants,
P.A./Baptist Health, Jacksonville, FL

Session: 190. Diagnostic Microbiology: Blood Culture Methodology/Clinical
Utilization
Saturday, October 11, 2014: 12:30 PM

Background. Blood cultures (BC) are integral in clinical practice to detect patho-
gens and guide antibiotic therapy. Contaminated BC are a problem in many emergency
departments (ED) and rates have been reported as high as 11%. Increased BC contam-
ination leads to unnecessary use of antibiotics, repeat testing, and increased healthcare
costs. The rate of isolation of true pathogens from BC is directly related to the volume
of blood collected and inadequate blood volumes have been linked to isolating contam-
inants. The objective of this study is to assess the financial impact of BC contaminants
and the association with blood volume.
Methods. Retrospectively reviewed medical records of children who had BC

obtained in the Pediatric ED over a 19-month period (January 1, 2012 to July 31,
2013). Positive BC were further analyzed to determine if isolated organisms were con-
taminants. Associated healthcare charges (ED visits, admissions, antibiotics and labo-
ratory testing) were calculated. The associations between BC volume and
contamination were assessed using chi-square test.
Results. There were 8916 pediatric BC specimens obtained during the 19-month

period. There were 461 (5.17%) positive BC: 336 (72.9%) contaminated and 125
(27.1%) true positive. The total charges for the 336 contaminated BC was almost 5 mil-
lion dollars ($4,780,781) with a median of $12,950 per patient. Of the 461 positive BC,
406 (88%) contained inadequate volume. Contaminated BC were more likely to con-
tain inadequate volume compared to true positive BC (odds ratio [OR] 3.93, 95%CI:
2.20-7.00) (p < .0001, chi-square test). Among children 12 months of age or younger,
contaminated BC had 4.5 times higher odds of containing inadequate volume com-
pared to true positive BC (OR 4.53, 95% CI: 1.34-15.24).
Conclusion. Contaminated BC lead to a substantial increase in healthcare costs

and inappropriate antibiotic use. A major factor contributing to isolating BC contam-
inants is inadequate blood volume, especially among infants. Future research is ongo-
ing to assess the impact of implementing volume guidelines at our children’s hospital
on reducing BC contamination and healthcare costs.
Disclosures. All authors: No reported disclosures.

1426. Correlation of Cytomegalovirus Viral Load between a Laboratory-
Developed Test and a WHO-Calibrated Commercial Assay in Transplant
Recipients
Maria Dioverti, MD1; Brian Lahr, MS2; Joseph Yao, MD2; Thomas E. Grys, PhD3;
D. Jane Hata, PhD4; Raymund R. Razonable, MD5; 1Infectious Disease, Mayo Clinic,
Rochester, MN; 2Mayo Clinic, Rochester, MN; 3Laboratory Medicine/Pathology, Mayo

Clinic, Phoenix, AZ; 4Mayo Clinic, Jacksonville, FL; 5Division of Infectious Diseases,
Department of Medicine, Mayo Clinic, Rochester, MN
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Background. Quantitative CMV nucleic acid testing (QNAT) is the standard
laboratory method for the diagnosis and treatment guidance of CMV infection
in transplant recipients. Until recently, QNAT using laboratory developed
tests (LDT) have not been standardized and results are not directly comparable.
Recently, the first WHO International Standard for CMV QNAT (WHO-QNAT)
has been released, and clinical laboratories are now calibrating their QNAT to
this standard. Our objective is to correlate the viral load measurements between
an FDA-approved WHO-QNAT assay and a LDT used by three different clinical
laboratory sites.
Methods. Plasma samples were quantified for CMV viral load by LDT and WHO-

QNAT at three different clinical laboratories of a single institution during the summer
of 2013. Spearman’s correlation coefficients (ρ) and Lin’s concordance correlation
coefficients (CCC) were used to compare the viral load levels obtained with
WHO-QNAT and LDT. LDT results were transformed into binary result categories
based on a pre-defined threshold of 5,000 copies/mL (trigger for antiviral therapy),
and WHO-QNAT levels were evaluated using logistic regression and ROC analysis,
from which optimal cut-points and sensitivity/specificity (sens/spec) values were
obtained.
Results. A total of 431 clinical plasma samples were tested by both LDT and

WHO-QNAT assays: 123 samples at Lab A, 202 at Lab B, and 106 at Lab
C. Combining all data, the optimal viral load equivalent of the pre-defined threshold
of 5,000 copies/mL was 1,200 IU/mL (based on WHO-QNAT), with sens/spec of
82.9%/90.2%. For individual sites, the pre-defined threshold was equivalent to
1,810 IU/mL at Lab A (sens/spec 100%/92%), 1,200 IU/mL at Lab B (sens/spec
82%/88%), and 326 IU/mL at Lab C (sens/spec 90%/82%). For Lab A values, the cor-
relation between assays was modest (ρ= 0.777) and concordance was poor
(CCC = 0.304). Similar results were observed for Lab B (ρ= 0.793, c = 0.330) and
Lab C (ρ= 0.758, CCC = 0.248).
Conclusion. Despite using a similar LDT, viral load equivalence to the FDA-ap-

proved assay varies among clinical laboratories, possibly due to differences in patient
population and other aspects of viral load testing. Understanding factors that contrib-
ute to these variations will optimize the ongoing efforts of standardizing testing for
CMV viral load.
Disclosures. All authors: No reported disclosures.

1427. High specificity of OraQuick1 rapid HIV-1/2 antibody testing during
dengue infection
Ayesha Verrall, MBChB, MBHL, DTMH, FRACP1; David Lye, MBBS2; MJ Khoo3;
ESC Koay4; YS Leo5; Dale Fisher6; Sophia Archuleta, MD7; 1Preventive and Social
Medicine, University of Otago, Dunedin, New Zealand; 2Institute of Infectious Disease
and Epidemiology, Tan Tock Seng Hospital, Singapore; 3Molecular Diagnosis Centre,
Department of Laboratory Medicine, National University Hospital, Singapore;
4Department of Pathology, Yong Loo Lin School of Medicine, National University of
Singapore; 5Tan Tock Seng Hospital, Singapore; 6National University Hospital,
Singapore; 7Division of Infectious Diseases, University Medicine Cluster, National
University Hospital Singapore, Singapore
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Background. OraQuick1 is a rapid test with high specificity demonstrated in non-
dengue endemic settings. However reports of false positive OraQuick1 results in the
context of dengue infection suggest poor specificity in settings where dengue and HIV
co-exist, home to 2.5 billion people. We performed a cross-sectional study across three
Singapore hospitals to assess the specificity of OraQuick1 for HIV-1/2 antibody de-
tection in patients with dengue infection.
Methods. Adult participants meeting WHO 2009 criteria for probable dengue

(fever >37.5°C plus two other clinical or haematological criteria) were identified at hos-
pital outpatient clinics from April 2012-July 2013. Eligible participants were asked to
give informed consent to complete a questionnaire on HIV risk factors as well as HIV-
1/2 antibody testing by OraQuick1 and HIV-1 RNA testing by PCR. Other laboratory
data were collected from electronic health records contemporaneously. Dengue testing
was by Dengue Duo NS1Ag + Ab Combo kits. Confirmed dengue was defined as NS1-
positive and probable dengue as IgM-positive.
Results. Of 152 eligible patients, 82 consented to inclusion in the study. Fifty-

two of these had dengue; 43 confirmed and 9 probable cases. The mean age was 38.6
years and 38 (73%) were male. Forty-five (86.5%) were Chinese and three were In-
dian and Malay (5.8% each). The mean duration of fever at presentation was 5.8
days (range 1 to 14). Thrombocytopenia (23/51, 54.9%), leucopenia (49/51,
96.1%) and transaminitis (16/20, 80%)were common. Thirty-three had been sexu-
ally active in the last month, all with opposite sex partners, and eleven without a
condom. All patients with dengue had a negative OraQuick1 result corresponding
to a specificity of 100%. HIV-1 RNA was not detected by PCR in any of the spec-
imens. OraQuick1 test kits were a mean 656 days from their expiry date at the time
of use (range 477 to 764 days, IQR 603 to 728 days).
Conclusion. OraQuick1 has high specificity in the context of dengue infection. It

can be used to exclude HIV-associated illness as a cause of fever in dengue endemic
settings. It should be noted that there are insufficient data in this study to assess the
sensitivity of OraQuick1 for acute HIV.
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Disclosures. A. Verrall, Pathway Biomed: distributor donated Oraquick kits for
this study and Research support S. Archuleta, Pathway Biomed: distributor donated
Oraquick kits for this study, Oraquick kits were gifted to the study team

1428. Impact of Rapid Influenza PCR Testing on Inpatient Clinical
Outcomes
Helen Y. Chu, MD, MPH1; Jane Kuypers, PhD2; Timothy H. Dellit, MD3;
Jeannie Chan, PharmD, MPH4; John B. Lynch, MD, MPH3; Rupali Jain, PharmD5;
Paul Pottinger, MD6; Emily Martin, BS7; Janet A. Englund, MD, FIDSA7; 1Allergy and
Infectious Diseases, University of Washington, Seattle, WA; 2University of
Washington, Seattle, WA; 3Infection Control, HarborviewMedical Center, Seattle, WA;
4Harborview Medical Center, Seattle, WA; 5Pharmacy, University of Washington
Medical Center, Seattle, WA; 6Division of Allergy and Infectious Disease, University of
Washington, Seattle, WA; 7Seattle Children’s Hospital, Seattle, WA
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Background. Early diagnosis of influenza leads to improved infection control and
early initiation of antiviral therapy. Rapid antigen testing is limited by poor sensitivity.
Few data exist to evaluate the effect of rapid polymerase chain reaction (PCR) testing
on patient outcomes.
Methods. A retrospective cohort study of 150 consecutive hospitalized patients

from two respiratory viral seasons was performed using chart review to compare base-
line sociodemographic characteristics as well as clinical outcomes before (Season 1:
2012) and after (Season 2: 2013) implementation of a rapid RSV/influenza PCR test
vs previous send out PCR testing at the University of Washington and Harborview
Medical Centers.
Results. The majority of hospitalized patients with testing performed had co-

morbid conditions, including 73 (24%) with underlying pulmonary disease. A
total of 156 (52%) patients reported influenza vaccination. Influenza was detected
in 9 (6%) patients in Season 1 and 31 (21%) in Season 2. The median time between
sample collection and reporting of results in Season 1 was 28 vs 2 hours in Season 2
(P < 0.001). In Season 2, empiric therapy with oseltamivir was more likely to be ini-
tiated (42% in Season 1 vs 59% in Season 2; P = 0.004), and antiviral duration was
shorter in patients who were influenza negative (1.4 days in Season 1 vs 0.73 days
in Season 2; P = 0.05) compared to Season 1. No difference was found in hospitali-
zation duration (11 days vs 12 days; P = 0.56) or antibiotic use (83% vs 81%; P = 0.55)
between the two seasons.
Conclusion. Despite a significant decrease in time to result with the implemen-

tation of rapid influenza PCR testing, no difference was observed in frequency of an-
tibiotic use or duration of hospitalization. Initiation of oseltamivir was more frequent
though overall duration of antiviral therapy was shorter in patients who tested influ-
enza negative by rapid testing in Season 2. This suggests that unnecessary antiviral
use may be decreased with implementation of rapid testing for influenza in an inpa-
tient setting.
Disclosures. J. A. Englund, Gilead: Consultant and Investigator, Consulting fee

and Research support; Chimerix: Investigator, Research support; Roche: Investigator,
Research support; GlaxoSmithKline: Consultant, Investigator and Member, DataSafety
Monitoring Board, Consulting fee, Payment for DSMB participation and Research
support; Ansun Biopharma: Investigator, Research support

1429. Nasopharyngeal Carriage of Potential Bacterial and Viral Pathogens
in Hospitalized Patients with Respiratory Symptoms
Esmeralda Asis, MD1; Khushdeep Chahal, MD1; Ali Hassoun, MD, FACP2; 1Internal
Medicine, UAB-Huntsville Campus, Huntsville, AL; 2University of Alabama School of
Medicine - Huntsville Campus, Huntsville, AL
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Background. To determine the frequency of detecting potentially pathogenic bac-
terial and viral gene targets in respiratory specimens collected from symptomatic pa-
tients during the 2013-2014 influenza season.
Methods. A retrospective study involving 264 hospitalized patients with respirato-

ry symptoms. Respiratory samples were obtained and screened for 22 different viruses,
16 bacteria, and 5 genetic drug resistance targets using a Target Enriched Multiplex
Polymerase Chain Reaction.
Results. We enrolled 264 hospitalized patients. Age range of 1-100 years with

mean age of 57 years, 48.5 % male and 51.5 % females, 25% had both viral and bac-
terial gene targets detected while 17% had more than one bacterial target detected
and 9% had more than one viral target detected. Positive viral targets were found in
57.2% subjects, of these: 54% were H1N1, 24.5% RSV, 11.2% rhinovirus, 15.9% co-
ronavirus, and 9.3% Coxsackie virus. Positive bacterial targets were found in 65%,
majority of which were Staphylococcus aureus (60%), Moraxella (11%), Pseudomo-
nas (20%), Streptococcus Pneumoniae (19%) and Hemophilus Influenzae (14%).
MRSA accounted for 81.5 % of S. aureus and 12 % of those were PVL gene positive.
Positive H1N1 samples were found in 30.68% subjects. Of all the H1N1 positive sub-
jects; 59 % were females, 23 % were 51-60, 22% were 61-70 and 16% were 31-40
years. Of all the MRSA positive, 58 % were females, 32% were 61-70. 17% were
51-60, 14% were 71-80 and 11% were 81-90 years. Of all the H1N1 positive patients
25 % had co detection of MRSA, 9 % Pseudomonas and 11% Streptococcus Pneumo-
niae. Out of the co positive bacterial isolates 17% had co detection of MRSA and

Pseudomonas. Out of the co positive viral isolates 16% had co detection of H1N1
and Rhinovirus

Conclusion. Hospitalized patients with respiratory symptoms admitted during the
influenza season 2013-2014 showed high rate of H1N1 detected of 30%, it showed co-
detection of viral and bacterial targets, female were more commonly infected . Those
with other viral infection were commonly RSV and coronavirus. Detection of MRSA
target was high in our patient population whether been carrier or infected. H1N1 and
MRSA were detected more common in elderly.
Disclosures. All authors: No reported disclosures.

1430. Development of Qualitative HCV RNA Testing on Dried Blood Spots
as an Adjunct Screening Tool to Identify Active Hepatitis C Infection
Anupama Mutagi; Carol Atherton; Steve Wilson; Husam Osman; Sowsan Atabani;
Public Health Laboratory, Birmingham, Public Health England, Birmingham, United
Kingdom
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Background. Tackling hepatitis C infection has been identified as a strategic pri-
ority for Public Health England. Increased awareness, testing and referral for treatment
are among the initiatives introduced as part of a public health strategy. The use of rapid
tests among persons at increased risk of HCV infection is currently advocated to facil-
itate enhanced surveillance. Screening with dried blood spots (DBS), using finger-prick
capillary blood, combines ease of testing in a community setting with minimum sam-
ple requirement and therefore is an ideal tool for those who are difficult to bleed or
refuse venepuncture.
Methods. Screening for blood borne viruses using DBS was developed in our

laboratory to test individuals from high risk populations, including prisoners. Blood
spots were eluted using a specific buffer and tested in semi-automated assays for the
presence of hepatitis B surface antigen (HBsAg) as well as antibodies against human
immunodeficiency virus (HIV) and hepatitis C virus (HCV). In addition, elution of
dried blood spots was modified to allow a qualitative detection of HCV RNA using
RT-PCR.
Results. The lower limit of detection for HCV RNA in DBS was determined to be

1 x 103IU/mL. Over a six month period from June - November 2013, 5005 individuals
were screened for hepatitis C using DBS in an ‘opt-in’ programme. Of those screened,
537 (10.7%) were found to be HCV antibody positive. In addition, screening for hep-
atitis C RNA on DBS was done in 458 of these HCV-antibody positive individuals, of
which 258 had detectable HCV RNA (62.8%), indicating active infection.
Conclusion. Qualitative detection of HCV RNA from dried blood spots is sen-

sitive enough to be used as an additional screening tool in high risk and difficult-
to-reach populations. A positive RNA result indicates active infection and enables
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immediate referral of patients for specialist care, thus avoiding delay and possible
loss to follow-up of patients that are consequent on having to obtain a second
sample.
Disclosures. All authors: No reported disclosures.

1431. Comparison of two multiplex PCR techniques for the study of
respiratory viruses in Mexican children with pneumonia
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Universidad Autonoma de San Luis Potosi, San Luis Potosi, Mexico; 7CIBO. CMNO,
IMSS Guadalajara, Guadalajara, Mexico; 8IMSS Durango, Durango, Mexico; 9Pediatric
Infectious Diseases, Hospital Central Ignacio Morones Prieto, San Luis Potosi, Mexico;
10Pediatrics, Hospital Regional Universitario de los Servicios de Salud del Estado de
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Background. Respiratory tract infections are the main cause of morbidity and
mortality worldwide. Diagnostic methods have evolved through time and now there
are techniques available to detect multiple viruses in one sample. The aims of the
study were to identify respiratory viruses in nasal washings from children younger
than 5 years old admitted with pneumonia at 6 hospitals from 6 cities in Mexico
and to perform a diagnostic test evaluation between 2 multiplex PCR techniques for
the detection of respiratory viruses.
Methods. 310 nasal washings from children younger than 5 years old with clinical

and/or radiological diagnosis of pneumonia were included. Nucleic acid was extracted,
and amplified by two methods: xTAG RVP (Luminex Molecular Diagnostics, Toronto,
Canada) and Anyplex II RV16 (Seegene, Seoul, Corea). The respiratory viruses detect-
ed were: RSVA and B, INF A and B, PIV1, 2, 3 and 4, AdV, MpV, CoV OC43, 229E
and NL63, RVA/B/C, EV and HBoV1/2/3/4. The gold standard was a construct (the
same result with both techniques, and those with discrepancies were sequenced). Virus
frequencies, sensitivity, specificity, positive predictive value and negative predictive
value were calculated.
Results. The viruses detected were in order of frequency: 43.1% RSVA, 22.9% RV/

EV, 7.2% ADV, 6.5% INF A, 3.9% MpV, 2.9% HBoV, 2.6% PIV 3, 2.3% RSV B, 2.3%
PIV 4, 2.3% CoV NL63, 1.9% PIV 1, 1.3% PIV 2, 0.9% INF B, 0.9% CoV OC43, 0.6%
CoV 229E and 0.3% CoV HKUI.
Overall Anyplex II RV16 had a higher sensitivity (90% vs 78.9%) and specificity

(97.4% vs 59.4%) compared to xTAG RVP. Anyplex II RV 16 was more sensitive in
detecting AdV (100% vs 52.2%), INF A (83.3% vs 53.3%), RSV A (97.8% vs 69.9%)
and CoV OC45/HUK1 (100% vs 50%) compared to xTAG RVP, respectively. xTAG
RVP was more sensitive in detecting PIV (95% vs 80%), RSV B (80% vs 71.4%),
RV/EV (86.9% vs 83.1%) and MpV (90% vs 83.3%) compared to Anyplex II RV 16,
respectively.
Conclusion. The 3 most frequent pathogens detected in children with pneumonia

were RSV, RV and PIV (1/2/3/4). Overall, Anyplex II RV16 had a higher sensitivity and
specificity than xTAG RVP for the diagnosis of multiple respiratory viruses. Although,
xTAX RVP is more sensitive to detect PIV, RSV B, RV and MpV.
Disclosures. R. M. Wong Chew, Seegene: Grant Investigator, Research grant

1432. Diagnostic Performance of a Multiplex PCR Assay for Meningitis in
an HIV-Infected Population in Uganda
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Background. Meningitis remains a worldwide problem, and rapid diagnosis is es-
sential to optimize survival. Delay in diagnosis leads to excess morbidity, mortality and
healthcare costs related to unnecessary empiric treatment and isolation procedures.
Methods. From January-April 2014, cerebrospinal fluid (CSF) from 39 HIV-in-

fected persons with suspected meningitis in Kampala, Uganda was collected at time
of diagnosis (n = 18) and among persons with cryptococcal meningitis at therapeutic
lumbar punctures (n = 53). Standard bacterial, mycobacterial and fungal CSF

diagnostics were performed on site. Cryopreserved CSF specimens (200 mcL) were
then analyzed on the FilmArray™ System using a Meningitis/Encephalitis PCR
panel (BioFire Diagnostics, Salt Lake City, UT; research use only). The panel targets
16 common pathogens: 6 bacterial, 8 viral, and Cryptococcus neoformans/gattii speci-
ation. Operators were blinded to microbiology results. We assessed the diagnostic per-
formance of the panel.
Results. The FilmArray™ multiplex PCR panel detected Cryptococcus in the CSF

of all patients diagnosed with a first episode of cryptococcal meningitis by quantitative
fungal cultures (n = 14) with 100% sensitivity and specificity. In second episodes, the
FilmArray™ system was able to differentiate between fungal relapse (n = 2) vs para-
doxical immune reconstitution syndrome (IRIS) and/or sterile cultures (n = 4). In pa-
tients receiving antifungal therapy, FilmArray™ predicted follow up culture sterility
with 67% negative predictive value. The first possible case of C. gattii meningitis in
Uganda was detected. EBV was frequently detected in this HIV-infected population
regardless of whether or not they had active cryptococcal infection [77% with
(n = 35) and 100% without (n = 4) cryptococcosis]. Other pathogens detected included
CMV (n = 3), HSV-2 (n = 2), HHV-6 (n = 2), VZV (n = 1), Streptococcus pneumoniae
(n = 1).
Conclusion. The FilmArray™ multiplex PCR panel offers a promising platform

for the rapid diagnosis of CNS infections. PCR testing appears to be particularly useful
in cryptococcal disease, distinguishing species, predicting culture sterility, and differ-
entiating IRIS from culture-positive cryptococcal relapse in patients with recurrent
symptoms.
Disclosures. J. Cloud, BioFire Diagnostics, LLC: Employee, Salary A. Hemmert,

BioFire Diagnostics: Employee, Salary S. Bellamkonda, BioFire Diagnostics, LLC: Em-
ployee, Salary C. Oswald, BioFire Diagnostics, LLC: Employee, Salary E. Lo, BioFire
Diagnostics, LLC: Employee, Salary
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Background. Histoplasmosis is the most common endemic mycosis in the US. In-
fection is often mild in healthy individuals, in part due to effective interferon-gamma
(INFγ) Th1 immune response. In those with immune suppression (organ transplan-
tation or TNFa inhibition), reactivation infection can be severe or fatal. We hypothe-
size that development of better methods to diagnose latent histoplasmosis will enable
development of better prevention and treatment strategies. Here, we present proof-of-
concept that latent histoplasmosis can be diagnosed by INFγ-release assays (IGRA),
similar to recent advances with TB diagnostics.
Methods. Healthy volunteers from endemic areas with and without known latent

histoplasmosis were recruited to provide blood as potential cases and controls. Periph-
eral blood mononuclear cells (PBMCs) were harvested, separated, counted and used in
assays to measure IFNγ release after exposure to multiple Histoplasma antigen prepa-
rations, using ELISA and ELISpot, with phytohemagglutinin (PHA) as a positive con-
trol. Antigen-specific spot-forming units or concentration of IFNγ (pg/mL) were
calculated for cells tested. One volunteer with known latent histoplasmosis had a
very robust response and was used for optimization and reproducibility studies.
Results. Screening of volunteers identified PBMCs from 2 cases exhibiting robust

responses to yeast cell lysate (YCL) from H. capsulatum strain G217B, with less re-
sponse to YCL from a different strain and C-antigen. Assay optimization produced re-
producible measurements of approximately 100 spot-forming units/105 cells with
ELISpot and measureable quantities (25-50 pg/mL) of IFNγ released by ELISA. Posi-
tive responses were reproducible with repeated assay and differential blood draws.
Controls with no known exposure or latent disease demonstrated no response to His-
toplasma YCL.
Conclusion. This study provides proof of concept that latent histoplasmosis is de-

tectable by measurement of INFγ expressed in and/or released from reactive T-cells
after exposure to H. capsulatum antigens. Optimization of such assays could better en-
able development of IGRAs for diagnosis of latent infection, enabling therapeutic strat-
egies to prevent reactivation of histoplasmosis in individuals with impending immune
suppression.
Disclosures. K. A. Marr, Astellas: Consultant and Scientific Advisor, Consulting

fee; Merck: Consultant, Consulting fee; Pfizer: Consultant, Consulting fee

1434. Clinical Effectiveness of Fungal Blood Cultures: A 10-year
Retrospective Analysis
Rosane Fernandez, MD1; Bert K. Lopansri, MD1,2; Kristin Dascomb, MD, PhD1,2;
John Burke, MD1,2; Julia Shumway, MPH2; Edward Stenehjem, MD MSc1,2; 1Internal
Medicine, University of Utah School of Medicine, Salt Lake City, UT; 2Clinical
Epidemiology and Infectious Diseases, Intermountain Medical Center, Murray, UT
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Background. Invasive fungal infections cause substantial morbidity and mortality.
Fungal specific blood cultures have been proven effective in isolating fungal isolates but
their clinical impact is unclear. This study evaluates the clinical utility of fungal blood
cultures in an integrated healthcare network of 22 hospitals over a 10 year period.
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Methods. Intermountain healthcare (IHC) has used the BACTEC MYCO/F Lytic
fungal blood culture bottle in acute care settings for the past 10 years. IHC’s electronic
data warehouse was used to identify all fungal blood cultures performed from 2004
through 2013. Results of standard blood cultures (BACTEC Plus Aerobic/F) performed
within 7 days of fungal cultures were obtained for the same time period. Positive fungal
blood cultures were considered ‘matched’ if standard blood cultures grew the same or-
ganism or ‘unmatched’ if standard cultures were performed and did not grow the same
organism.
Results. From 2004 through 2013, 7,759 fungal blood cultures were performed.

Ordering of fungal blood cultures tripled from 407 cultures in 2004 to 1193 cultures
in 2013. Of the 7,759 fungal blood cultures, 97 were positive for fungal species (1.25%),
representing 64 unique infection episodes; 42 matched cases and 22 unmatched
cases. Candida sp. made up similar amounts of matched and unmatched cases (86%
and 90%, respectively). Matched cases had on average more concomitant blood cul-
tures performed (8.42 cultures vs 4.46 cultures, p < 0.01) within 7 days of the index
fungal blood culture. Unmatched Candida cultures were most likely due to sampling
variation and not due to culture technique. In the unmatched group, 3 infection epi-
sodes were due to non-Candida organisms; 1 was deemed a contaminant, 1 was iden-
tified via non-culture techniques, and 1 episode was identified with fungal blood
culture.
Conclusion. Over a 10 year period, we found that fungal blood cultures had little

impact on clinical care and contributed to the management of only 1 patient. Elimi-
nating the use of fungal blood culture is unlikely to negatively impact patient care and
would reduce healthcare cost.
Disclosures. All authors: No reported disclosures.

1435. Development and Validation of a Diagnostic Real-time PCR Assay for
the Rapid and Accurate Detection of Pneumocystis jirovecii from
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Anshula Ambasta, MD1; Holly Williscroft, BS2; Deirdre Church, MD, PhD3;
1Medicine, University of Calgary, Calgary, AB, Canada; 2Department of Microbiology,
University of Calgary, Calgary, AB, Canada; 3Microbiology, Calgary Laboratory
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Background. Pneumocystis jirovecii causes severe interstitial pneumonia called
Pneumocystis pneumonia (PcP) among immunocompromised patients. Laboratory
diagnosis of PcP currently relies on direct microscopic examination of respiratory
specimens. The purpose of this study was to develop and validate an in-house PCR
Assay for the rapid, reliable, and accurate detection of Pneumocystis jirovecii from
bronchoalveolar lavage fluid (BALF) samples.
Methods. This study analyzed 92 BALF samples sent to Calgary Laboratory Ser-

vices (CLS) between May 2011 and September 2012 for detection of P.jirovecii. DNA
from the BALF samples was subjected to an in-house real-time PCR assay targeting the
mitochondrial large subunit ribosomal RNA gene. Results were compared to the ex-
isting gold standard immunofluorescence assay (IFA) at CLS. Discrepant positive PCR
samples were sent to St. Paul’s hospital (SPH, Vancouver) for repeat PCR testing
through their in-house PCR assay. Test characteristics were re-calculated using a mod-
ified gold standard that defined a positive test as one that was positive through both
PCR assays in an immunocompromised patient.
Results. Results: 54% of the samples were derived from immunosuppressed pa-

tients. The immunosuppressed samples included those with HIV (18%), malignancies
(28%), solid-organ transplants (46%), hematopoietic stem cell transplant (4%), and
others (4%). 13 of the 92 samples tested positive with the IFA at CLS. The in-house
PCR assay identified an additional 7 positive samples, besides confirming the positivity
of the previous 13 samples. Using the IFA as the available gold standard, the sensitivity,
specificity, positive predictive value (PPV) and negative predictive value (NPV) of the
PCR assay was 100%, 91%, 65%, and 100% respectively. The 7 additional positive sam-
ples were subsequently confirmed as true positives through an independent PCR assay
at SPH. Using the modified gold standard, the sensitivity, specificity, PPV, and NPV of
PCR assay were all 100%. In comparison, the IFA had a sensitivity, specificity, PPV and
NPV of 65%, 100%, 100%, and 91%, respectively
Conclusion. The in-house real-time PCR assay aids in the rapid and accurate di-

agnosis of PcP from BALF samples, with a considerable increase in sensitivity as com-
pared to the currently existing IFA at CLS.
Disclosures. All authors: No reported disclosures.

1436. An Optimized Procedure for Extracting DNA from Non- tuberculosis
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Paige Waterman, MD1; Emil Lesho, DO1; 1Walter Reed Army Institute of Research,
Silver Spring, MD; 2Walter Reed National Military Medical Center, Bethesda, MD
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Background. In the U.S., non-tuberculosis Mycobacterium (NTM) lung infections
far exceed those caused byM. tuberculosis. Due to the technical difficulties inherent in
isolating high quality genomic DNA for full genome sequencing of NTM, the availabil-
ity of whole NTM genomes is severely limited. Our objective was to overcome these
burdens by optimizing currently available, but inadequate, extraction protocols and
provide more fully sequenced genomes to be used for epidemiologic and pathogenic
investigations of NTM.

Methods. All accessible and relevant protocols available in PubMed were exam-
ined and tested. Mycobacterium genomic DNA was extracted from cells grown on
Lowenstein-Jensen slants at 37°C. Cells were both chemically and mechanically
lysed prior to two rounds of phenol- chloroform, followed by chloroform extraction,
according to the methods of Kaser et al, 2010. DNA was further purified by ethanol
precipitation and the Zymoclean DNA clean and concentration kit (Irvine, CA) before
quantification, using the Qubit 2.0 florometer (Life Technologies) and sequencing
using the Illumina MiSeq sequencing platform.
Results. Sufficient high quality nucleic acid material was extracted and underwent

full genome sequencing. Eight draft genomes of clinically relevant NTM isolates were
generated in three days. Sequence reads were assembled with Newbler (Roche Diagnos-
tics Corp.; Branford, CT) and comparative genomics were performed using Geneious
(Biomatters Lim.; Auckland, New Zealand). All but one isolate were identified as My-
cobacterium abscessus and carried the erm erythromycin resistance gene. Of the eight,
one isolate cannot be speciated given its 16S sequence is an identical match to three 16S
database sequences, each with unique species designations. All isolates belonged to a
different multi-locus sequence type (MLST), indicating that they are not related. None
have MLST matches to the only two publically available M. abscessus NCBI reference
genomes suggesting that they are novel in comparison.
Conclusion. The protocol described herein is accurate, fast, and cost effective for

genome scale epidemiology and comparative genomics of NTM. Using it, we doubled
the number of whole NTM genomes available in Genebank in less than oneweek.
Disclosures. All authors: No reported disclosures.
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Background. Xpert MTB/ RIF is a fully automated diagnostic test which simulta-
neously detects tuberculosis and rifampicin drug resistance within few hours. As India
is a high TB burden country this can help in appropriate treatment decision on the
same day. The test has been strongly recommended by WHO (October 2013) as initial
diagnostic test in pulmonary and extrapulmonary (CSF, conditional for lymph node
and other tissues) tuberculosis.
Methods. All the specimens from patients suspected to have tuberculosis sent to

the laboratory for Mycobacterial smear; culture and XpertMTB/RIF from December
2013 to March 2014 were considered for the study. Culture positivity was considered
gold standard for comparison of the results.
Results: A total of 236 specimens - pulmonary (sputum, BAL) and extrapulmonary

(lymphnode, CSF, tissues etc.) were received in the laboratory. Of these, 63 (27%) were
pulmonary samples and 173 (73%) were extrapulmonary (EP) specimens. Mycobacte-
rium tuberculosis was grown in 16% of pulmonary and 9% of EP specimens by culture.
29% of pulmonary and 12% of EP specimens were positive by XpertMTB/RIF. Among
9(45%) pulmonary and 10(60%) EP specimens; smear was negative but XpertMTB/
RIF was positive. Rifampicin resistance was seen among 11% of pulmonary and 38%
of EP specimens. Among 3% of EP (CSF, Lymphnode, Liver aspirate) specimens which
were smear negative; XpertMTB/RIF showed rifampicin resistance. See the table for
sensitivity and specificity of ZN Smear and XpertMTB/RIF.

Sensitivity and Specificity of ZN Smear and XpertMTB/RIF.

Sensitivity in % Specificity in %

Smear: Pulmonary 55% 70%
Smear: EP 50% 35%
XpertMTB/RIF Pulmonary 90% 100%
XpertMTB/RIF EP 75% 80%
Smear & XpertMTB/RIF: Pulmonary 100% 100%
Smear & XpertMTB/RIF:EP 86% 80%

Conclusion. Cartridge based XpertMTB/RIF is a useful test for initial screening of
both pulmonary and extra pulmonary specimens. Rapid results can help in taking vital
treatment decisions.
Disclosures. All authors: No reported disclosures.

1438. Detection and Differentiation of Babesia microti and Other
Pathogenic Babesia Species by a Single-Amplicon, Dual-Probe Real-Time
PCR Assay
Brianne Couturier, PhD1; Kimberly Kalp1; Christine Ginocchio PhD2;
Robert Schlaberg, MD, MPH3; 1Institute for Clinical and Experimental Pathology,
ARUP Laboratories, Salt Lake City, UT; 2North Shore Health System Core Laboratory,
Lake Success, NY; 3Pathology, University of Utah, Salt Lake City, UT
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Background. Babesiosis is an emerging zoonotic disease caused by infections with
the apicomplexa, Babesia. Babesiosis is most frequently acquired through bites with
infected ticks but may also be transmitted through blood transfusion or vertical infec-
tion. In the U.S., most human infections are caused by Babesia microti, but infections
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with Babesia duncani (previously WA-1) and the unnamed taxon MO-1 are increas-
ingly recognized. Microscopic examination of blood films, the reference method for
diagnosis of babesiosis, is labor intense, only enables genus-level identification, and
may pose difficulties distinguishing Babesia spp. from Plasmodium falciparum. Most
available real-time PCRs only detect Babesia microti. Thus, we developed a multiplex,
real-time PCR for detection and differentiation of Babesia microti (channel 1) and
other human pathogenic Babesia spp. (channel 2).
Methods. A 190bp segment of the 18S rRNA gene (18S) was amplified with a com-

mon set of PCR primers and detected by two different probes: (1) Babesia microti, (2)
other Babesia spp. of human relevance. Test performance was established with 39 whole
blood specimens from patients with known B. microti infections diagnosed by microscopy
(n = 8) and PCR (n = 31). Whole blood was also spiked with B. duncani organism (ATCC
PRA-302) and plasmids covering the 18S target of MO-1, B. divergens, and EU-1.
Results. Analytical sensitivity for both channels was between 285-435 copies/mL

(8-13 copies/reaction). All positive whole blood samples produced the expected results.
Positive patient specimens had a mean of 2.6E + 08 copies/mL (range 2.5E + 03 to
1.2E + 10). No cross-reactivity was observed with 56 other human pathogens, includ-
ing the 5 relevant Plasmodium spp., Trypanosoma cruzi, and Leishmania infantum.
Conclusion. The incidence of babesiosis has increased in recent years and previ-

ously unrecognized species have been shown to cause human infections. We describe
the first multiplex, real-time PCR assay for sensitive detection of all Babesia species of
known human relevance using an innovative single-amplicon, dual-probe design.
Given the highly conserved 18S target, this assay will enable us to identify and monitor
circulation of unusual Babesia species by subsequent 18S sequencing.
Disclosures. B. Couturier, Gen-Probe: Collaborator, Kits supplied for study

R. Schlaberg, Epoch Biosciences: Collaborator, Research reagents

1439. Clinical Correlation between CLSI vs EUCAST Criteria of Candida
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Background. Candida is associated with infection and high mortality in
combat-related injured patients. This study clarifies Candida spp.distribution,
susceptibility patterns compared between CLSI and EUCAST criteria, risk factors for re-
sistance, and outcomes by non-susceptibility (NS) status in a military trauma population.
Methods. We utilized all initial unique and serial (≥ 7days between same species)

Candida isolates collected as part of the Trauma Infectious Disease Outcome Study
(June 2009-October 2013). Sensititre YeastOneR (YO-9) plates were used for broth mi-
crodilution susceptibility testing. Demographic and trauma-related data, source of
Candida isolate, infection vs colonization, and antifungal exposures before initial
and between serial isolates were obtained. Susceptibilities were defined by CLSI and
EUCAST criteria.
Results. 127 patients with 131 unique Candida isolates were included. There were

102 (78%) C. albicans (Ca) and 29 (22%) non-albicans isolates: 10 C. tropicalis (Ct), 7
C. glabrata (Cg), 6 C. parapsilosis (Cp), 2 C. dubliensis and C. lusitaniae, and 1 C. kefyr
(Ck) and C. pelliculosa (Ce). Source of isolate included 63 (48%) pulmonary, 37 (28%)
wound, 17 (13%) blood, 9 (7%) other, and 5 (4%) intra-abdominal. By CLSI, 6 isolates
were NS: 1 Ct resistant (R) to anidulafungin (AF) and fluconazole (FC) and interme-
diate (I) to micafungin (MF) and caspofungin, 2 Cg R to itraconazole and FC, and 1 Ck
R to amphotericin. NS by CLSI was associated with non-albicans spp. (p < 0.05). By
EUCAST, 68 (52%) isolates were NS: 52 R (44 Ca, 1 Cg, and 7 Ct), 6 I to AF and MF (all
Cp), 9 R to posaconazole (all Ct), 1 R to voriconazole (Ct), 4 R (2 Cg, 1 Ce, 1 Ct) and 6 I
to FC (5 Cg, 1 Ct). In univariate analysis EUCAST NS was associated with infection,
non-albicans spp., mold infection, wound site, prior antifungal exposure, and less time
between culture and death. In multivariate analysis, only mold infection, non-albicans
spp., and prior antifungal exposure remained significant. NS by CLSI, EUCAST, and
discordance between CLSI and EUCAST interpretations were not associated with
death or infection.
Conclusion. CLSI and EUCAST breakpoints offer different interpretations of sus-

ceptibility patterns, especially for echinocandins, without evidence of difference in in-
fection rates or mortality.
Disclosures. All authors: No reported disclosures.

1440. Central Venous Catheter Retention and Mortality in Children with
Candidemia: A Retrospective Cohort Analysis
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PA; 4Department of Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, PA;
5Department of Epidemiology and Biostatistics, University of California San Francisco,
San Francisco, CA; 6University of Pennsylvania School of Medicine, Philadelphia, PA;
7Division of Infectious Diseases, Children’s Hospital of Philadelphia, Philadelphia, PA;
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Background. Candidemia causes significant morbidity and mortality among
hospitalized children. Prompt removal of a central venous catheter (CVC) is often
recommended for adults with candidemia to decrease the likelihood of persistent and
metastatic infection, but pediatric specific data are limited. We investigated the associa-
tion of CVC retention and 30-day all cause mortality in a pediatric specific cohort.
Methods. We performed a retrospective cohort study of inpatients (age 0 to <19

years) with candidemia at the Children’s Hospital of Philadelphia between 2,000 and
2012 who had survived and retained their CVC at least one day beyond the blood cul-
ture being positive for yeast. A structured data collection instrument was used to re-
trieve clinical and laboratory data. A discrete time failure model was used to assess the
association of CVC retention and 30-day all cause mortality. CVC exposure was not
considered until the day after the culture was known to be positive for a Candida spe-
cies. We adjusted for age and the complexity of clinical care prior to onset of candide-
mia. Complexity of clinical care included recent exposure to immune suppressive
agents, recent requirement for parenteral nutrition, and admission to the ICU at
time of blood culture.
Results. Of the 436 incident cases of candidemia, 289 (64%) had a CVC in place at

the time of blood culture and survived at least one day after candidemia onset. Among
these 289 patients, 30 (10%) died within 30 days of candidemia diagnosis. CVC reten-
tion was significantly associated with an increased risk of death on a given day (OR:
2.53, 95% CI: 1.07 to 5.98).
Conclusion. Retention of a CVC was associated with an increased risk of death

after adjusting for age and complexity of care at candidemia onset. These results
need to be interpreted with caution, as there is likely persistence of unmeasured con-
founding. However, given the negative association between catheter retention and
death, our data suggest that early CVC removal should be strongly considered in pe-
diatric patients with candidemia.
Disclosures. T. Zaoutis, Merck: Investigator, Research grant, Consultant, Consult-

ing fee; Pfizer: Consultant, Consulting fee; Astellas: Consultant, Consulting fee

1441. Risk factors and Treatment outcomes of Candida Ocular Infection in
Candidemia Patients: Analysis of 845 cases over a 15-year period
Seong Yeol Ryu, MD, PhD; Infectious Disease, Keimyung University Dongsan Medical
Center, Daegu, South Korea
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Background. The incidence of hospital-acquired candidemia has risen dramati-
cally during the last few decades. Among the complications of invasive candidiasis,
ocular involvement in candidiasis is one of the devasting complications because of
blindness. The aim of this study was to find out the incidence, clinical presentation
and risk factors of candida ocular infection.
Methods. We conducted a retrospective case review of all patient with candidemia

who had ophthalmologic examination from July 1998 to August 2013. Ocular involve-
ment of candida defined as candida chorioretinitis and endophthalmitis. Candida cho-
rioretinitis is retina and choroid involvement without vitreal involvement. Candida
endophthalmitis defined as chorioretinitis with extension into the vitreous with char-
acteristic fluffy balls. Severe visual loss was defined as visual acuity which was checked
less than 0.1, moderate visual loss was defined less than 0.5. Group of candida ocular
infection was compared with non-involvement group.
Results. We studied 845 patients with candidemia. Of 845 patients, 77 had oph-

thalmologic examination. Ocular candidiasis was diagnosed in 16 patients (16/77,
20.7%) and endopthalmitis (n = 5) or chorioretinitis (n = 11). Candida albicans
(13, 81.3%) was the most frequent microorganism in ocular candidiasis. 4 (13.8%)
eyes had severe visual loss and 11 (37.9%) eyes had moderate visual loss. Visual
loss were occurred in 7 (7/21, 33.3%) eyes in chorioretinitis and 8 (8/8, 100%) eyes
in endophthalmitis. In an univariate analysis, neutropenia, parenteral nutrition,
catheter related blood stream infection, time to start treatment > 72hr and c. albicans
were risk factors for candida ocular infection (P = 0.004, P = 0.03, P = 0.011,
P = 0.028 and P = 0.045 respectively). In a multivariate analysis, neutropenia, paren-
teral neutrition and catheter related blood stream infection were significantly associ-
ated with candida ocular infection (P = 0.007, P = 0.038, P = 0.017 and P = 0.048
respectively).
Conclusion. Candida ocular infection occurred in 20.7% of patients with candide-

mia. High rate of moderate to severe visual loss were shown in this study (15 of 29,
51.7% per eye). Neutropenia, parenteral neutrition and catheter related blood stream
infection were significant risk factors of candida ocular infection.
Disclosures. All authors: No reported disclosures.

1442. Clinical Epidemiology of Candida Colonization and Infection in
Military Trauma Patients from Iraq and Afghanistan
Dana M. Blyth, MD1; Amy C. Weintrob, MD2; Katrin Mende, PhD1,2; Miriam
L. Beckius, MPH1; Wendy C. Zera, BS1; William P. Bradley, MS2; Dan Z. Lu, MS2;
David R. Tribble, MD, DrPH2; Clinton K. Murray, MD3; 1San Antonio Military
Medical Center, JBSA Fort Sam Houston, TX; 2Infectious Disease Clinical Research
Program, Uniformed Services University of the Health Sciences, Bethesda, MD;
3Infectious Disease Service, San Antonio Military Medical Center, JBSA Fort Sam
Houston, TX
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Background. Combat-related injured patients have high rates of mold wound in-
fections (MWI) with mortality rates of 7.8%. This is the first study to examine the risk
factors, epidemiology, and outcomes of Candida infections and colonization in US
military patients injured in Iraq and Afghanistan.
Methods. Between June 2009-May 2013, from a population of 5,694 patients from

the Trauma Infectious Disease Outcome Study (TIDOS), all initial unique and serial
(≥7 days between same species) Candida isolates were included. Clinical information
associated with Candida isolates was evaluated.
Results. 127 (2%) patients with 131 unique Candida isolates were included. 99% of

patients were male with a median age of 23 and an infection severity score (ISS) of 22.
90 (71%) injuries were due to explosive device blasts, 22 (17%) to gunshot wounds
(GSW) and 89% of patients were initially hospitalized in Afghanistan. There was a me-
dian of 7 days (minimum-maximum, 1-127) from injury to initial Candida isolate. 102
(78%) of unique isolates were C. albicans. The 29 (22%) non-albicans isolates included
10 C. tropicalis, 7 C. glabrata, and 6 C. parapsilosis. Isolation of non-albicans Candida
spp. was associated with prior antifungal exposure, blood isolates (BI), and wound iso-
lates (WI) in multivariate analysis (p < 0.01). 74 (56%) isolates were associated with
infection [32 WI, 16 BI, 17 pulmonary (PI), 4 intra-abdominal (IA), 5 other] while
57 (44%) isolates were colonizers (5 WI, 1 IV-catheter, 46 PI, 1 IA, 4 other). Only 7
of 127 patients had recurrent Candida of the same species cultured ≥7 days after initial
isolation, including 6 C. albicans (3 serial WI, 1 serial IA isolate, 1 IA followed by WI,
and 1 BI followed by WI) and 1 had C. parapsilosis from a WI followed by BI. Patients
with Candida isolation had a 7.1% mortality rate compared with 1.4% from the overall
TIDOS population. There was no attributable mortality to Candida infection. 20% also
had mold infection and 21% multidrug-resistant bacterial infection which were not
significantly associated with death.
Conclusion. Military trauma patients have high rates of Candida infection and

colonization. While this is not associated with attributable mortality, its presence is
associated with a similar mortality rate to invasive MWI.
Disclosures. All authors: No reported disclosures.

1443. Candida Bloodstream Infection in Left Ventricular Assist Device
Recipients
Talha Riaz, MD1; Muhammad R. Sohail, MD2; Larry M. Baddour, MD3; Juhsien
JC Nienaber, MD4; Randall C. Walker, MD5; Soon J. Park, MD6; 1Internal Medicine,
Akron General Medical Center, Akron, OH; 2Mayo School of Graduate Medical
Education, Rochester, MN; 3Division of Infectious Diseases, Mayo Clinic, Rochester,
MN; 4Infectious Disease, Mayo Clinic, Rochester, OH; 5Mayo Clinic, Rochester, MN;
6Cardiovascular Surgery, Mayo Clinic, Rochester, MN
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Background. Left ventricular assist devices (LVADs) are being increasingly used as
bridge-to-transplant and destination therapy for end-stage heart failure that is refrac-
tory to medical management. Fungal infections, especially due to Candida species, are
uncommon in LVAD recipients but require special consideration in regards to man-
agement interventions.There is limited data on clinical presentation and outcome of
infections due to Candida species in LVAD recipients.
Methods. We retrospectively reviewed hospital records of 247 patients who under-

went LVAD implantation at Mayo Clinic campuses in Minnesota, Arizona and Florida,
from January 2005 to December 2011. Demographic and clinical data of patients that
developed infection due to Candida species were extracted.
Results. Of the 247 patients with LVADs, 7 (2.83%) developed infection with Can-

dida species. The median age of seven patients was 70 years (range, 53-75 years). All
patients presented with Candida blood stream infection (BSI).
The causative Candida species included C. albicans (5)and C. glabrata (2).
One patient underwent LVAD exchange and two patients underwent heart trans-

plantation. Five of the seven BSI were non-LVAD-related, one was LVAD-related,
and one was associated with LVAD pump/cannula infection. Patients received intrave-
nous fluconazole (1), caspofungin (2), amphotericin (1), anidulafungin (1) and a com-
bination of caspofungin and fluconazole (2). The average duration of anti-fungal
therapy was 4.24 weeks (range, 1week to 8.5 weeks). Two patients received lifelong
antifungal suppression with oral fluconazole.
Only two of the patients were alive (both had undergone orthoptic heart transplant).

Average survival in this cohort of LVAD recipients with Candida BSI was 6 months (0.3
-10.5 months) from the time of candidemia.
Conclusion. Despite non-LVAD source of BSI in majority of cases, candidemia in

LVAD recipients portends poor long-term survival. Only patients who had undergone
heart transplantation survived beyond 6 months
Disclosures. All authors: No reported disclosures.

1444. Comparative effectiveness of fungicidal vs fungistatic therapies for
the treatment of pediatric candidemia
Neika Vendetti, MPH1,3; Matthew Bryan, PhD2; Theoklis Zaoutis, MD, MSCE1,3;
Andreas Damianos, MD3; Brian T. Fisher, DO, MSCE4,5; 1Division of Infectious
Diseases, Center for Pediatric Clinical Effectiveness, Children’s Hospital of
Philadelphia, Philadelphia, PA; 2Department of Pediatrics, Children’s Hospital of
Philadelphia, Philadelphia, PA; 3Children’s Hospital of Philadelphia, Philadelphia, PA;
4Division of Infectious Diseases, Department of Pediatrics, Center for Pediatric
Clinical Effectiveness, Center for Clinical Epidemiology and Biostatistics, Children’s
Hospital of Philadelphia; 5Perelman School of Medicine, University of Pennsylvania,
Philadelphia, PA
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Background. Patient-level review of adult clinical trial data concluded that echino-
candin therapy for treatment of candidemia was associated with a decreased mortality
rate. Limited data are available comparing options for systemic antifungal therapy in
children. We compared the effectiveness of fungicidal vs fungistatic agents as definitive
therapy for pediatric candidemia on 30-day all-cause mortality.
Methods. All pediatric inpatients (> 6 months and <19 years of age) diagnosed

with candidemia between 2000 and 2012 at the Children’s Hospital of Philadelphia
were retrospectively identified. Clinical and laboratory data were abstracted using a
structured data collection tool. Candidemic patients were included in the final data
analysis if they received the same antifungal agent for two consecutive days following
candidemia onset. Amphotericin products and echinocandins were categorized as fun-
gicidal and fluconazole as fungistatic. A propensity score model was used to generate
inverse probability weights for receiving a fungicidal agent. These inverse weights were
included in a weighted logistic regression model to compare 30-day mortality in fun-
gicidal vs fungistatic recipients.
Results. Among 203 children with candidemia that received the same antifungal

agent for two consecutive days after culture was known positive, 151 (74.4%) received
either amphotericin (n = 134) or caspofungin (n = 17) and 52 (25.6%) received flucon-
azole. Overall, 18 (8.9%) patients died within 30 days. In the weighted logistic regres-
sion model there was no statistically significant difference in mortality between patients
that started on a fungicidal agent as compared to fungistatic therapy (OR: 2.19, 95% CI:
0.42 to 11.48).
Conclusion. In a propensity score weighted model, initiation of definitive therapy

with a fungicidal agent did not result in a significant decrease in 30-day mortality.
These data suggest that both fungicidal and fungistatic agents can be considered as de-
finitive therapy for pediatric candidemia. The results should be interpreted with caution
given the small sample size and resultant wide confidence intervals. Larger pediatric co-
hort studies are needed to further compare antifungal therapeutic options and outcomes.
Disclosures. T. Zaoutis, Merck: Investigator, Research grant; Consultant,

Consulting fee; Pfizer: Consultant, Consulting fee; Astellas: Consultant, Consulting fee

1445. T-Cell Exhaustion in Candida Blood Stream Infections
Andrej Spec, MD1; Yuichiro Shindo, MD, PhD2; Katherine Chang, PhD2; Cristina
Vazquez Guillamet, MD1; Jonathan Green, MD3; William Powderly, MD1;
Richard Hotchkiss, MD2; 1Infectious Disease, Washington University, St Louis, MO;
2Anesthesia, Washington University, St Louis, MO; 3Pulmonary and Critical Care,
Washington University, St Louis, MO
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Background. Despite appropriate therapy, Candida Blood Stream Infections
(CBSI) are still associated with a mortality rate of 39%, much higher than most bacte-
rial infections. Clinical trials of antifungal prophylaxis in high risk patients in intensive
care have not shown it to be effective. In animal models, immune exhaustion has been
implicated in worse outcomes of invasive infection. Use of immunomodulators that
reverse the immune exhaustion can improved survival from CBSI in animal models.
We examined the possibility that immune exhaustion may contribute to Candidainfec-
tion in humans.
Methods. Patients were included in the study if they had a CBSI. Control subjects

were patients who were admitted to the intensive care unit following trauma or major
surgery who did not have fungal infections. Exclusion criteria for both groups were
coinfection with HIV, Hepatitis B or C, use of high dose immunosuppressives, age
<18 years, hematologic malignancy, and lymphocyte count less than 100 cells/ micro-
liter X 103. Blood was collected and analyzed via flow cytometry for expression of cy-
tokines, including CD28, PD-1, PDL-1 and IL-7.
Results. 14 patients with a CBSI, and 9 control patients were studied. The CD4-

positive T cells from patients with CBSI were less likely than controls to express CD28,
an important costimulator for T cell activation, (58% vs 84%, P = 0.01). In addition,
CD8 positive T cells from patients with CBSI were more likely to express PD-1
(32.4% vs 21.2, P = 0.04), and PDL-1 (18.2% vs 3.0%, p > 0.01); this combination of
cell surface marker expression is associated with cell exhaustion and eventually apopto-
sis. PDL-1 expression in CD4 positive T cells was also increased but it was not statisti-
cally significant (15.9% vs 6.7%, p= 0.44). IL-7 expression also appears to be reduced in
CD4 and CD8 positive cells from patients with CBSI but that was not statistically sig-
nificant in our preliminary data (P values of 0.27 and 0.15, respectively).
Conclusion. These findings are consistent with an immunosuppressive phenotype

in immune effector cells in patients with CBSI. Combined with previous animal data,
this suggests that T cell exhaustion may be an important feature of CBSI and raises the
possibility that blocking T-cell exhaustion could lead to improved outcomes in invasive
candidal infections.
Disclosures. R. Hotchkiss, Medimmune: Investigator, Research grant

1446. Fungemia due to Uncommon Candida species in Patients with
Cancer: Increasing Incidence, Frequent Resistance and High Mortality
rates
Dong Sik Jung, MD1; Dimitrios Farmakiotis, MD2; Ying Jiang, MS3; Jeffrey Tarrand,
MD4; Dimitrios Kontoyiannis, MD5; 1Infectious Diseases, Dong-A University Hospital,
Busan, South Korea; Infectious Diseases, University of Texas M.D. Anderson Cancer
Center, Houston, TX; 2Baylor College of Medicine, Houston, TX; Infectious Diseases,
Infection Control and Employee Health, MD Anderson Cancer Center, Houston, TX;
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3University of Texas, M.D. Anderson Cancer Center, Houston, TX; 4Laboratory
Medicine, University of Texas MD Anderson Cancer Center, Houston, TX; 5Infectious
Diseases Deputy Head, Division of Internal Medicine, University of Texas MD
Anderson Cancer Center, Houston, TX
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Background. Bloodstream infections (BSI) with uncommon Candida species
(UCspp: other than albicans, glabrata, krusei, parapsilosis, tropicalis) in cancer patients
are not well-characterized. We evaluated the epidemiology and in-vitro susceptibility
patterns, as well as factors associated with all-cause mortality.
Methods. We identified all episodes of BSI due to UCspp between 1998 and 2013

in our cancer center. Electronic medical records were reviewed for demographic, clin-
ical, laboratory data and all-cause mortality.

Results. Candida species were isolated from 1,395 blood culture specimens during
the study period; of those, 191 (68 patients) were due to UCspp. The overall incidence-
density was 7.4 episodes per 100,000 patient-days. The incidence of BSI from UCspp
and their proportion relative to all positive blood cultures and all episodes of candide-
mia increased significantly between 1998 and 2013 (Incidence density, Poisson-regres-
sion for trend P < .0001; Proportion, Cochran-Armitage for trend P < .0001, Figure 1).
Forty-two patients had leukemia (62%) and 43 (63%) were neutropenic (ANC < 500/

mcL). C. guilliermondii was the most common species isolated (28, 41%), followed by
C. lusitaniae (19, 28%), C. kefyr (13, 19%), C. famata (7, 10%), and C. dubliniensis (1,
1.5%). Thirty-seven patients (54%) had an intra-abdominal source (recent abdominal
surgery, peritonitis, gastrointestinal GVHD, or biliary sepsis). Thirty-seven patients
(54%) had breakthrough infections, most frequently while being treated with an echi-
nocandin (21 patients, 57%). C. kefyr (82%) and C. lusitaniae (21%) isolates frequently
had caspofungin MICs above the epidemiological cutoff values. C. guilliermondii was
more frequently resistant to voriconazole (24%) than other species. The crude 30-day
mortality rate was 59% and was significantly associated with ICU stay on the date of
candidemia (adjusted hazard ratio [aHR] 4), persistent (>7 days, not recovered) neu-
tropenia (aHR 3), and high APACHE II score (aHR 2.8).
Conclusion. The incidence of BSI from UCspp is increasing in patients with can-

cer. Uncommon Candida species are frequently resistant to azoles and echinocandins,
and associated with breakthrough infections and high mortality rates.
Disclosures. D. Kontoyiannis, Pfizer, Astellas Pharma US, Gilead, and Merck and

Co., Inc. Research support, Research support

1447. Intra-abdominal Candidiasis: Description of an Under-appreciated
Disease and a Case Report of Rapid Diagnosis by Whole Blood T2Candida
Assay
Cornelius Clancy, MD1; Minh-Hong Nguyen, MD2; 1Infectious Disease, University of
Pittsburgh Medical Center, Pittsburgh, PA; 2Infectious Disease, University of
Pittsburgh, Pittsburgh, PA
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Background. Intra-abdominal candidiasis (IAC) is less well-recognized than can-
didemia. Diagnosis is made by deep tissue culture. Non-invasive, non-culture assays
would improve diagnoses.
Methods. We performed a 2-year, observational study of patients (pts) with prov-

en IAC. T2Candida assay was performed as part of a clinical trial.
Results. IAC was the most common invasive candidiasis (IC) at our center (52%

vs 35% for candidemia). IAC (n = 122) was primary (spontaneous or dialysis-associ-
ated) in 15% of pts. Secondary IAC resulted from surgery (45%), perforation (30%),
transmural colitis (16%), and other causes (9%). Pts with post-surgical IAC had pro-
cedures of colon (51%), small bowel (24%), liver/biliary (15%) and esophagus (10%).
Perforations involved small bowel (63%), G-tube (25%) and colon (11%). Antifungal
breakthrough infection occurred in 11%. 50% of pts had abscesses (IAA), 42% peri-
tonitis and 8% peritonitis + IAA. Pathogens were C. albicans (58%), C. glabrata
(23%), C. parapsilosis (8%) and C. tropicalis (4%); 65% of pts were co-infected
with bacteria. Mortality was 23%, and higher for pts with perforation (50% vs
11%; p = 0.04). 27% of survivors required prolonged antifungal therapy and/or re-
peated surgeries. 38% of pts did not initially receive an antifungal agent; 50% of
these pts developed persistent IAC, and 20% died. Overall, only 12% of pts had
(+) blood culture. Recently, a liver transplant patient with IAA receiving voricona-
zole prophylaxis was diagnosed with C. albicans infection by T2Candida assay, a
non-culture, whole blood detection system with limit of detection = 1 CFU/mL.
The diagnosis was confirmed 7 days later by culture of surgically-drained IAA
fluid. Multiple blood cultures were negative.
Conclusion. IAC was the most common IC at our center, and was associated with

high mortality, need for repeated surgeries, and antifungal breakthrough infections.
Clinicians could not reliably identify pts who were cured with surgical drainage
alone, indicating that all pts require antifungal therapy. Blood cultures have extremely
poor sensitivity. The whole blood T2Candida assay may result in more rapid diagnoses
and initiation of antifungal therapy against IAC and other types of IC (turn-around ∼4
hrs), with low false-positivity.
Disclosures. C. Clancy, T2 Biosystems: Investigator, Site investigator in clinical

trial; Pfizer: Grant Investigator, Research grant; Merck: Grant Investigator, Research
grant; Astellas: Grant Investigator, Research grant M. H. Nguyen, Pfizer: Grant Inves-
tigator, Research grant; Merck: Grant Investigator, Research grant; Astellas: Grant In-
vestigator, Research grant.

1448. Nosocomial Bloodstream Infections Due to Candida spp. at a
Tertiary Care Center in Lima, Peru: Species Distribution and Clinical
Features
Lourdes Rodriguez, MD1; Luis R Illescas, MD1; Rafael Ramirez, MD1;
Beatriz Bustamante, MD2; Alberto Diaz,1; Jose Hidalgo, MD1; 1Guillermo Almenara
Hospital, Lima, Peru; 2Cayetano Heredia University, Lima, Peru
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Background. Candida sp. has become one of the major worldwide pathogens in
nosocomial bloodstream infections. In recent years, reports from multiple parts in the
world show this trend consistently. Our series describes the clinical epidemiology and
presentation of candidemia at a Peruvian referral hospital.
Methods. Prospective study at a large tertiary care hospital in Lima, Peru. Candida

sp. isolates identified by hospital laboratory between July 2012 and December 2013 (18
months) were included in the present study. Microbiological and clinical information
was collected for each isolate.
Results. Seventy four episodes of candidemia were reported during the study pe-

riod. Candida was the fourth most common pathogen isolated from blood cultures.
The median age of patients with candidemia was 58 years (0–100), and 43 (58.1%)
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of them were males. Ten (13.5%) episodes occurred in children (5.4% younger than 1
year, and 8.1% between 1 and 18 years), thirty (40.5%) episodes in adults between 19
and 60 years old, and 34 (45.9%) episodes in elderly subjects. The overall incidence was
1.18 cases per 1,000 admissions. In 69 of 74 isolates, the laboratory identified the spe-
cies of candida. Non-albicans candidas were predominant (69.6%), although C. albi-
cans was the most common species (30.4%), followed by C. tropicalis (24.6%), C.
parapsilosis (18.8%), C. glabrata (11.6%), C. guilliermondii(2.9%). Isolates recovered
were most commonly from the ICU (n = 17, 23.1%), followed by cultures from surgical
wards (n = 12, 16.9%). Recent surgery (n = 29, 39.2%), and hemodialysis (14, 18.9%)
were the most frequent associated conditions, with fever the most common clinical
finding in 52 cases (70.3%). Forty-seven cases (63.5%) in this series received antifungal
treatment based on blood culture finding. Eleven patients (14.9%) received empirical
treatment. The overall 30-day survival was 56.8% (treated subjects, 68.1%; not-treated
patients, 37%, p = 0.0094).
Conclusion. Candidemia is a frequent finding in nosocomial bloodstream infec-

tion at our institution, a large, urban hospital in a middle income country. The inci-
dence, mortalitiy and species distribution is comparable to that found in other Latin
American, North American and European centers. A large proportion of our cases
came from non-ÍCU settings, but this is probably related to the low number of ICU
beds at this hospital.
Disclosures. All authors: No reported disclosures.

1449. Clinical Prediction Model for Candidemia in Pediatric ICU Patients:
Failure to Validate
Brian Fisher, DO, MPH, MSCE1,2; Rachael Ross, MPH1; Emmanuel Roilides, MD,
PhD3; Debra Palazzi4; Mark J Abzug MD5; Jill Hoffman, MD6; David Berman7;
Priya Prasad MPH1; Russell Localio, PhD8; William Steinbach, MD, FAAP, FIDSA9;
Lambrini Vogiatzi10; Ankhi Dutta11; Theoklis Zaoutis, MD, MSCE12; 1Children’s
Hospital of Philadelphia, Philadelphia, PA; 2Center for Clinical Epidemiology and
Biostatistics, Perelman School of Medicine, University of Pennsylvania, Philadelphia,
PA; 3Aristotle University, Thessaloniki, Greece; 4Baylor College of Medicine, Houston,
TX; 5University of Colorado School of Medicine, Aurora, CO; 6Children’s Hospital Los
Angeles, Los Angeles, CA; 7All Children’s Hospital, St Petersburg, FL; 8University of
Pennsylvania, Philadelphia, PA; 9Duke University Medical Center, Durham, NC;
10Hippokration General Hospital, Thessaloniki, Greece; 11Baylor College of Medicine,
College Station, TX; 12Division of Infectious Diseases, Center for Pediatric Clinical
Effectiveness, Children’s Hospital of Philadelphia, Philadelphia, PA
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Background. Candidemia is associated with significant morbidity and mortality
and pediatric intensive care unit (PICU) patients with candidemia are at particular
high risk for death. A clinical prediction rule for early detection of candidemia in
the PICU was previously derived at a single center. Multi-center validation is necessary
prior to routine application.
Methods. Patients <19 years of age with candidemia were identified prospectively

from six pediatric institutions (January 1, 2005-December 31, 2009). Cases were
matched to two controls in the same PICU by incidence density sampling. Conditional
logistic regression was performed to evaluate the association of candidemia with the
previously derived predictor variables.
Results. Ninety-six patients with candidemia were identified with a median age of

4 years (range 43 days to 18 years) and matched to similar controls. The proportion of
predictors of candidemia for cases and controls varied significantly by study site (table)
and only the presence of a central venous catheter was associated with candidemia
(OR: 9.6; 95% CI: 3.4-27.3).
Conclusion. Our multi-center study did not validate the previously derived pre-

diction rule due to significant variability in predictors across hospitals and time. Con-
sideration should be given to including biomarkers in future prediction rules.
Disclosures. T. Zaoutis, Merck: Investigator, Research grant, Consultant, Consult-

ing fee; Pfizer: Consultant, Consulting fee; Astellas: Consultant, Consulting fee

1450. Impact of Body Surface Decolonization on Bacteriuria and
Candiduria in a Cluster-Randomized Trial of Intensive Care Units
Susan S. Huang, MD, MPH, FIDSA1; Edward Septimus, MD, FIDSA, FSHEA2; Mary
K. Hayden, MD, FSHEA, FIDSA3; Ken Kleinman, ScD4; Jessica Sturtevant, MS5;
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MPH4; Adrijana Gombosev, BS6; Rebecca E. Kaganov, BA7; Katherine Haffenreffer,
BS5; John Jernigan, MD, MS8; Jonathan Perlin, MD, PhD, MSHA, FACP, FACMI2;
Richard Platt, MD MS4; Robert A. Weinstein, MD, FIDSA3; AHRQ DEcIDE Network
and Healthcare-Associated Infections Program and CDC Prevention
Epicenters Program1; 1Division of Infectious Diseases and Health Policy Research
Institute, University of California Irvine School of Medicine, Irvine, CA; 2Clinical
Services Group, HCA Inc., Nashville, TN; 3Department of Internal Medicine, Section
of Infectious Diseases, Rush University Medical Center, Chicago, IL; 4Department of
Population Medicine, Harvard Medical School and Harvard Pilgrim Health Care
Institute, Boston, MA; 5Department of Population Medicine, Harvard Pilgrim Health
Care Institute, Boston, MA; 6Division of Infectious Diseases, University of California
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Background. Bacteriuria commonly precedes UTI, and is often treated with anti-
biotics, especially in ICU patients. The impact of body surface decolonization on bac-
teriuria and candiduria is unknown.
Methods. Secondary analysis of a 3 arm cluster randomized trial of 43 hospitals

(74 adult ICUs). Arms included 1) MRSA screening and isolation, 2) targeted decolo-
nization: screening, isolation, and decolonization of MRSA carriers with chlorhexidine
(CHG) and mupirocin, and 3) universal decolonization: no screening, all patients de-
colonized. Protocol included CHG cleansing of the perineum and proximal 6” of uri-
nary catheters. Outcomes included high-level (HL) bacteriuria (>50K colony forming
units (CFU)/ml) with uropathogens, HL candiduria (>50K CFU/ml), and any bacter-
iuria with uropathogens. Gender analyses were pre-specified. Proportional hazards
models assessed differences in reductions across arms comparing18-month interven-
tion to a 12-month baseline, clustering by hospital.
Results. There were 48,390 patients in the baseline period; 74,256 patients in the

intervention period. Hazard ratios (HR) for HL bacteriuria were 1.02 for screening/iso-
lation, 0.88 for targeted decolonization, and 0.87 for universal decolonization
(P = 0.26), with no gender-specific reductions (Men: Screening/isolation: HR = 1.09;
targeted decolonization: HR = 1.01; and universal decolonization: HR = 0.78;
P = 0.12). HRs for HL candiduria were 1.1 for screening/isolation, 0.99 for targeted de-
colonization, and 0.83 for universal decolonization (P = 0.05), and was due to reduc-
tions in men in the universal decolonization arm (Screening/isolation: HR = 1.21;
targeted decolonization: HR = 1.01; and universal decolonization: HR = 0.63;
P = 0.02). Bacteriuria with any CFU/ml was also reduced in men in the universal de-
colonization arm (Screening/isolation: HR = 1.01; targeted decolonization: HR = 1.02;
and universal decolonization: HR = 0.74; P = 0.04).
Conclusion. Universal decolonization of ICU patients was associated with signifi-

cant declines in candiduria and any bacteriuria among men, but not women, in a sec-
ondary analysis of a large cluster randomized trial. Reductions in HL bacteriuria were
not significant, although similar point estimate reductions were seen in men.
Disclosures. S. S. Huang, Sage Products: Conducting clinical trial for which con-

tributed product is being provided to participating hospitals, Contributed Product;
Molnlycke: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed product E. Septimus, Sage and Molnlyke: re-
ceived product, provided product for ABATE study; AHRQ, CDC, NIH: Grant Inves-
tigator, Grant recipient M. K. Hayden, Sage Products: Conducting clinical trial for
which contributed product is being provided to participating hospitals, Contributed
Product; Molnlycke: Conducting clinical trial for which contributed product is being
provided to participating hospitals, Contributed product K. Kleinman, Sage Products:
Conducting clinical trial for which contributed product is being provided to participat-
ing hospitals, Contributed Product Molnlycke: Conducting clinical trial for which con-
tributed product is being provided to participating hospitals, Contributed product
T. Avery, Sage Products: Conducting clinical trial for which contributed product is
being provided to participating hospitals, Contributed Product; Molnlycke: Conduct-
ing clinical trial for which contributed product is being provided to participating hos-
pitals, Contributed product J. Moody, Sage Products: Conducting clinical trial for
which contributed product is being provided to participating hospitals, Contributed
Product; Molnlycke: Conducting clinical trial for which contributed product is being
provided to participating hospitals, Contributed product J. Hickok, Sage Products:
Conducting clinical trial for which contributed product is being provided to participat-
ing hospitals, Contributed Product; Molnlycke: Conducting clinical trial for which
contributed product is being provided to participating hospitals, Contributed product
J. Lankiewicz, Sage Products: Conducting clinical trial for which contributed product
is being provided to participating hospitals, Contributed Product; Molnlycke: Con-
ducting clinical trial for which contributed product is being provided to participating
hospitals, Contributed product A. Gombosev, Sage Products: Conducting clinical trial
for which contributed product is being provided to participating hospitals, Contribut-
ed Product; Molnlycke: Conducting clinical trial for which contributed product is
being provided to participating hospitals, Contributed product R. E. Kaganov, Sage
Products: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed Product; Molnlycke: Conducting clinical trial
for which contributed product is being provided to participating hospitals, Contribut-
ed product K. Haffenreffer, Sage Products: Conducting clinical trial for which contrib-
uted product is being provided to participating hospitals, Contributed Product;
Molnlycke: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed product J. Jernigan, Sage Products: Conducting
clinical trial for which contributed product is being provided to participating hospitals,
Contributed Product; Molnlycke: Conducting clinical trial for which contributed prod-
uct is being provided to participating hospitals, Contributed product J. Perlin, Sage
Products: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed Product; Molnlycke: Conducting clinical trial
for which contributed product is being provided to participating hospitals, Contribut-
ed product R. A. Weinstein, Sage Products: Conducting clinical trial for which con-
tributed product is being provided to participating hospitals, Contributed Product;
Molnlycke: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed product
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Background. The echinocandins are the newest class of antifungals approved for
prophylaxis and treatment of candidemia and invasive candidiasis. However, no report
has described breakthrough candidemia (BC) in children taking prophylactic micafun-
gin (MCFG).
Methods. We identified all patients with candidemia at our institution between

January 2008 and April 2014 and conducted a case-control study according to whether
patients were on prophylactic MCFG (≥3 doses) or not. Patients’ demographics, mi-
crobiological data, choice of antifungals, and outcomes were extracted from electronic
medical records and statistically analyzed.
Results. There were 26 patients (median age: 48 months, 42% male) with candide-

mia during study period. Of these patients, 8 patients (median age: 46 months, 38%
male) had been on prophylactic MCFG. This represented a breakthrough rate of 2.7%
(8/292) during the study period, with a median duration of MCFG administration of 24
days (maximum 274 days). The causative strains of BC were Candida(C.) parapsilosis in
7 patients and Candida sp. in 1 patient. Minimum inhibitory concentration of MCFG
was≤ 1 µg/ml (susceptible) in all eight isolates. Median duration of MCFG exposure was
19 days (5 – 51 days) prior to the onset of BC. Seven patients (88%) were immunocom-
promised, including 3 (38%) liver transplant recipients and 1 (12%) allogeneic bone
marrow transplant patient. The case control study identified that the use of immunosup-
pressants including steroids was found to be the only independent factor associated with
BC patients (7/8; 88%), compared to non-BC patients (4/18, 22%) (p = 0.008, odds ratio
0.041[95%CI 0.004-0.437]). History of transplantation (4/8 [50%] vs 1/18 [6%],
p = 0.020), and a previous use of antifungals (6/8 [75%] vs 5/18 [28%], p = 0.038)
were found to be significant by univariate analysis only. Meanwhile, association of C.
parapsilosis with BC was not statistically significant. (7/8 [88%] vs 8/18 [44%], p= 0.084)
Conclusion. The majority of causative strains of BC were C. parapsilosis in this

study. Immunocompromised patients on immunosuppressants may develop BC
caused by MCFG-susceptible strains, even on prophylactic MCFG. Further investiga-
tions of patients diagnosed with BC are warranted.
Disclosures. All authors: No reported disclosures.

1452. Emergence of Echinocandin and Multi-drug Resistant Candida
glabrata Bloodstream Infection: Data from a Large Multi-site Population-
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Background. Candida glabrata (Cg) is the second most common cause of candide-
mia in the United States. Echinocandins are first-line treatment for Cg due to substantial
resistance to azoles. Echinocandin resistance, concomitant with azole resistance, is con-
cerning due to limited treatment options. We describe the epidemiology of echinocan-
din-resistant ER and multi-drug resistant (MDR) (resistant to fluconazole and
echinocandins) Cg using data from a population-based surveillance program.
Methods. CDC’s Emerging Infections Program conducts surveillance for candide-

mia in four metropolitan areas (7.5 million people, 67 hospitals). We identified Cg
cases occurring during 2008-2014; medical records were reviewed and all isolates un-
derwent broth microdilution antifungal susceptibility testing. We defined ER and
MDR Cg based on 2012 CLSI MIC breakpoints. Independent risk factors for ER Cg
were determined by logistic regression.
Results. Of 1,211 cases of Cg infection, 55 (4.5%) were ER Cg, of which 21 (1.7%)

were MDR Cg. In 2008, 6 of 167 (3.6%) Cg were ER, compared to 16 of 177 (9.0%) in
2013 (p = 0.003). Compared to echinocandin-susceptible cases, ER Cg cases were more
likely to be young (median age: 50 vs 61 years; p < 0.001), have received echinocandins
in the previous 14 days (10.6% vs 1.4%; p < 0.001), have had a prior episode of candi-
demia (42.6% vs 8.1%; p < 0.001), have been hospitalized in the previous 90 days
(76.6% vs 57.1%; p = 0.009), and have a central line (91.3% vs 74.9%; p = 0.012). Pre-
vious exposure to echinocandins (OR 9.1, 95% CI 3.6-27.1) and a prior episode of can-
didemia (OR 6.5, 95% CI 3.6-12.0) remained significantly associated with ER Cg in
multivariate analyses, which included age as a covariate. Of 55 cases with ER Cg, 28
(50.9%) did not have the above-mentioned risk factors; 22 had been hospitalized in the
prior 90 days or been admitted from a long-term care facility, leaving 6 (10.9%) with-
out known prior healthcare exposure.
Conclusion. We document the emergence of ER andMDR Cg. Previous echinocan-

din exposure and candidemia episode are important risk factors, although the presence
of ER and MDR Cg without these exposures suggests possible exogenous acquisition.
Microbiology laboratories should consider routine antifungal susceptibility testing of Cg.
Disclosures. W. Schaffner, Merck: Scientific Advisor, Consulting fee; Dynavax:

Scientific Advisor, Consulting fee; Sanofi-Pasteur: One lecture, Speaker honorarium
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Background. C. dubliniensis is an uncommon Candida species first identified as
causing candidiasis in HIV patients and later found in the oral cavities of patients with
diabetes mellitus and cystic fibrosis. During the validation of the Bruker MALDI-TOF
system at a tertiary care hospital in Central Kentucky, a more than 5-fold increase in
the number of C. dubliniensis isolates was noted. Since little is known of the epidemi-
ology of this yeast in the US, this epidemiologic study was initiated.
Methods. This was an IRB approved, retrospective chart review study. This study

included all of the patients from whom Candidaspecies were isolated from clinical
specimens over a one-year period (January - December 2012). Data were also collected
using a SUNQUEST Epi report to determine the base-line prevalence of yeasts for 2009
and 2011.
Results. Candida species were isolated from a total of 2039 patients from January-

December 2012. C. dubliniensis was isolated from 56 patients in 2012, compared to
only 9 and 11 patients during 2009 and 2011 respectively. The majority (79%) of
2012 isolates of C. dubliniensiswas isolated from oral/respiratory specimens with 7%
being cultured from urine, 5% from stool, 5% from blood and 4% from other specimen
types.
In contrast, C. albicanswas isolated from 1129 patients, representing the predomi-

nant yeast for 2012. Forty-five percent were cultured from oral/respiratory sources,
27% from urine, 7% from stool, 3% from blood and 18 % from other specimen types.
During 2012, the distribution of Candida species isolated from clinical specimens

was 55% C. albicans, 25% C. glabrata, 8% C. tropicalis, 9% other yeast with C. dublin-
iensisrepresenting less than 3% of all yeast isolates detected.
Conclusion. C. dubliniensis is more likely to be associated with specimens collect-

ed through the mouth (oral/respiratory tract) when compared with C. albicans
(p < 0.001) and may reflect colonization rather than disease. Although the prevalence
of C. dubliniensis was only 2.7%, this amounted to a 5-fold increase in the number of
isolates detected This is likely reflective of improved screening and diagnostic accuracy
of the MALDI-TOF instrument during the 2012 validation period, rather than an ac-
tual emergence of the organism in Central Kentucky.
Disclosures. All authors: No reported disclosures.

1454. Antifungal Susceptibility Patterns of a Global Collection of Fungal
Isolates and Polysorbate-80 Effect on the Susceptibility of the Antifungal
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Mariana Castanheira, PhD; Shawn Messer; Rachel Dietrich; Paul R. Rhomberg BS;
Ronald N. Jones, MD; Michael Pfaller, PhD; JMI Laboratories, North Liberty, IA
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Background. The importance of antifungal surveillance was highlighted by the in-
creasing resistance among certain species and breakthrough infections. We evaluated
1,846 fungal clinical isolates against 9 antifungals using CLSI reference broth microdilu-
tionmethods (BMD).Additionally, 1,206 isolateswere testedusing polysorbate-80 (P-80).
Methods. 1,846 isolates collected in 2013 (31 countries) were tested by CLSI BMD

and interpretive criteria. Echinocandins (EC), amphotericin B (AMB) and fluconazole
(FLC) were also tested using 0.002% P-80 supplemented broth. Isolates were identified
using MALDI-TOF MS and/or DNA sequencing.
Results. EC, AMB and FLC were active against common Candida spp. (Table).

EC-resistance ranged from 0.0 to 2.8% (anidulafungin for C. glabrata [CGLA]). 11.9
and 11.6% of the CGLA and C. tropicalis were resistant to FLC, respectively. Two A.
fumigatus displayed elevated MIC values for itraconazole (≥4 µg/mL). All C. neofor-
manshad MIC < epidemiological cutoff values for azoles. P-80 lowered the MIC values
for EC for all species, but not for FLC. AMBMIC values were lower and ranges broader
(0.03-0.5 µg/mL) when compared with reference BMD (0.5-2 µg/mL).

Organism (no. tested [no.

tested with P-80])

MIC/MEC50/90 for CLSI BMD (with P-80)

Anidulafungin Caspofungin Amphotericin B Fluconazole

C. albicans (712 [475]) 0.015/0.06

(≤0.008/

≤0.008)

0.03/0.03

(≤0.008/

≤0.008)

1/1 (0.06/0.12) 0.12/0.25

(0.25/0.25)

C. glabrata (252 [156]) 0.06/0.12

(0.015/0.015)

0.03/0.06

(≤0.008/

≤0.008)

1/1 (0.12/0.12) 8/64 (4/32)

C. parapsilosis (215 [149]) 2/2 (1/2) 0.25/0.5

(0.06/0.06)

1/1 (0.12/0.25) 1/2 (1/4)

C. tropicalis (155 [90]) 0.015/0.03

(≤0.008/

≤0.008)

0.03/0.03

(≤0.008/

≤0.008)

1/1 (0.06/0.12) 0.5/32 (0.5/1)

C. krusei (49 [29]) 0.06/0.06

(0.03/0.03)

0.12/0.25

(0.03/0.03)

1/2 (0.25/0.25) 32/64 (32/64)

A. fumigatus (142 [94]) ≤0.008/0.03

(≤0.008/

≤0.008)

0.03/0.03

(≤0.008/

≤0.008)

2/2 (0.25/0.5) -/-

Conclusion. EC and azoles were potent against yeasts and moulds. P-80 use
broadened MIC ranges for AMB; however, differences in the growth patterns in
RPMI + P-80, requirement for new QC ranges and a possible effect in cell growth re-
ported previously in bacteria might be an impediment to the use of P-80 for antifungal
BMD testing.
Disclosures. M. Castanheira, Pfizer Inc.: Grant Investigator, Research grant

S. Messer, Pfizer Inc.: Grant Investigator, Research grant R. Dietrich, Pfizer Inc.:
Grant Investigator, Research grant P. R. Rhomberg, Pfizer Inc.: Grant Investigator, Re-
search grant R. N. Jones, Pfizer Inc.: Grant Investigator, Research grant M. Pfaller,
Pfizer Inc.: Grant Investigator, Research grant
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1455. Histoplasmosis-induced Hemophagocytic Syndrome: A Case Series
Jennifer Holmes, MD1; John Hancock, MS2; Kathryn Bowman, MS2; Ank Nijhawan,
MD, MPH3; 1Infectious Disease, University of Texas Southwestern Medical Center,
Dallas, TX; 2University of Texas Southwestern, Dallas, TX; 3Internal Medicine/
Infectious Diseases, University of Texas Southwestern Medical Center, Dallas, TX
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Background. Sparse clinical data exist regarding the course and outcomes of his-
toplasmosis-associated hemophagocytic lymphohistiocytosis (HLH) in adults. Data
from this decade are limited to case reports. The objective of this study is to describe
the clinical features, treatment, and outcomes of patients with histoplasmosis-associ-
ated (HLH) at our institution in the past decade.
Methods. We performed a retrospective chart review study of all inpatients at

Parkland Memorial Hospital diagnosed with HLH associated with Histoplasma capsu-
latum from 2003-2013.
Results. Eleven cases of histoplasmosis-associated HLH over this time period

were available for review. 9 of 11 cases were males (82%) with a mean age of 46.8
years. 9 had AIDS with a CD4 <100 cells/mm3, one was a renal transplant, and
the last had no immune compromise. The most frequently seen HLH criteria were
splenomegaly (n = 10), fever (n = 10), and a ferritin >500 ng/dL (n = 8). The urine
Histoplasma antigen was positive in every patient examined (n = 9/11), and most an-
tibodies for Histoplasma were positive if checked (n = 4/5). Blood culture and bone
marrow yielded the highest positive cultures (64% and 54% respectively). Four of the
HIV patients were on HAART at diagnosis. A majority of patients received liposomal
amphotericin B during their hospital stay (n = 9) with average duration of treatment
being 11 days. Five patients received immunosuppressive treatments during admis-
sion, including prednisone and IVIG. Five patients died within 30 days (45.5%), and
seven within 90 days (63.6%). Of the 5 patients that received immunosuppression, 4
died (80%), whereas in the group not given additional immunosuppression (n = 5),
only 2 died (20%).
Conclusion. We describe the largest case series to date of HLH related to histoplas-

mosis. Clinicians should consider this diagnosis in HIV+ and other immunocompro-
mised patients in endemic areas with the clinical features described. Histoplasmosis-
associated HLH among adults remains a lethal disease of highly immune compro-
mised patients.
Disclosures. All authors: No reported disclosures.

1456. Histoplasmosis in Nonendemic Areas: The HIV Factor
Luis Espinoza, MD; Isabel Gomez, MD; Janet Toirac, MD; Medicine, University of
Miami School of Medicine, Miami, FL
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Background. Histoplasma capsulatum is endemic in certain areas of the United
States, in Central and South America as well as some parts of Eastern Europe, Africa
and Southeast Asia. Histoplasmosis may occur outside endemic areas but at much
lower frequency. Miami, Florida, in the US, is not considered an endemic area for his-
toplasmosis. In our hospital, we care for a large number of patients with Human Im-
munodeficiency Virus (HIV) infection, and have identified several cases of
histoplasmosis.
Methods. Retrospective review of patient’s clinical and laboratory records at our

institution from October 2003 to March 2012, with diagnosis of HIV infection and
histoplasmosis. The diagnosis of histoplasmosis was confirmed by positive cultures
and/or positive urine antigen in addition to manifestations of histoplasmosis.
Results. A total of 22 patients met the criteria for the diagnosis of histoplasmosis.

We identified 17 (77%) male, and 5 (23%) female patients. Of the 22 case patients, 19
were from Latin America, and 3 from the US. Of the 22 patients, 22 (100%) were also
HIV infected, and 11 (50%) have the diagnosis of histoplasmosis within 3 months of
their diagnosis with HIV infection. None of these 11 patients were on antiretroviral
therapy. Of the 22 patients, 19 (90%) had CD4 count < 50 cells/μL. The most common
symptoms were fever in 17 (77%), weight loss in 13 (59%), chills in 11 (50%), cough in
8 (36%), and skin rash in 6 patients (27%). Of the 22 cases, 16 (72%) had positive urine
antigen reported; 5 (23%) had positive blood cultures, and the organism was seen in 7
(32%) skin biopsies, 5 (23%) lymph node biopsies, 5 (23%) bone marrow aspirate, and
3 (13%) peripheral smears. Of the 22 patients, 5 (23%) died during the admission, and
all have multiple organs involved. Of the 22 patients, 4 (18%) were re-admitted within
24 months the initial diagnosis with relapse of histoplasmosis due to non-compliance
with their ARV and/or histoplasmosis therapy. Eleven (25%) were doing well two years
after their diagnosis.
Conclusion. Histoplasmosis should be considered in the evaluation of patients

with advanced HIV infection in non-endemic areas. Patients diagnosed with histoplas-
mosis outside the endemic areas should be evaluated for HIV infection. Prompt diag-
nosis and initiation of therapy should improve outcomes even in patients with
advanced disease.
Disclosures. All authors: No reported disclosures.

1457. Febrile Illness at a State Correctional Facility — Illinois, 2013
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MPH2; Rachel Smith, MD, MPH3; Benjamin Park, MD3; Craig Conover, MD, MPH2;
1Centers for Disease Control and Prevention, Atlanta, GA; 2Illinois Department of
Public Health, Chicago, IL; 3Mycotic Diseases Branch, Centers for Disease Control and
Prevention, Atlanta, GA
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Background. On August 29, health authorities were notified that 42 state prison
inmates had become ill during the preceding 48 hours, with fever, headache, cough,
and dyspnea. A respiratory virus was suspected, and the prison was placed on lock-
down. During the following week, 50 additional inmates became ill. We aimed to iden-
tify a source and prevent further infections.
Methods. We recommended laboratory testing for viruses, bacteria, and fungi; ab-

stracted medical charts; interviewed inmates and staff; and conducted an environmen-
tal assessment. Cases were defined as illness in an inmate, including >2 of the
following: temperature >100°F, chills, headache, chest pain, shortness of breath,
cough, myalgia, or fatigue with onset after August 12.
Results. Eighty-five inmates met the case definition, three of whom required hos-

pitalization. Testing for 21 viral and bacterial respiratory pathogens was negative. Of
the 82 symptomatic inmates who submitted blood or urine, 78 (95%) tested positive
for acute histoplasmosis (64 had positive antigen; 69 had positive antibody). Seventy-
one of the 78 (91%) were housed in Cellblock X. Two weeks prior to the outbreak, two
trees and their root systems directly outside Cellblock X had been removed for security
reasons. These trees were roosting sites for some of the thousands of European star-
lings found nightly within prison grounds.
Conclusion. Acute histoplasmosis can mimic a respiratory virus outbreak and

should be considered in endemic areas. Disturbance of soil contaminated with the fun-
gus Histoplasma capsulatum, which thrives in soil contaminated with bird droppings,
likely aerosolized fungal spores and caused this large outbreak. To decrease the risk for
future histoplasmosis cases, the prison should limit starling roosting sites by removing
other facility trees without disturbing their roots.
Disclosures. All authors: No reported disclosures.

1458. A Multi-center Laboratory Investigation of Coccidioidomycosis
Enzyme Immunoassay Reproducibility in Patients with Confirmed Disease
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Background. Coccidioidomycosis or Valley Fever (VF) is a respiratory fungal in-
fection endemic to the southwestern United States (US) with rising reported incidence
rates over the last decade causing public health concern. Arizona VF surveillance is
based predominantly on laboratory testing, including enzyme immunoassay (EIA),
making VF EIA reproducibility and validity critical for determining disease burden.
To evaluate the laboratory reproducibility of VF EIA results, we compared EIA IgM
and IgG results from two different manufacturers [Immuno-Mycologics, Inc. – Pre-
mier Coccidioides EIA (Immy) and Meridian Biosciences, Inc. – Coccidioides Antibody
EIA (Meridian)] using sera from the same patients divided among three laboratories.
Methods. Serum samples from 150 patients with laboratory (immunodiffusion

and/or complement fixation) and clinical evidence of VF and 50 de-identified
serum specimens (controls) from healthy individuals without travel to endemic
areas, (presumed negative for VF), were blinded and distributed frozen to three labo-
ratories after retrospective selection by the Kern County Department of Public Health.
Results were analyzed for concordance and percent agreement as a primary outcome.
EIA sensitivity and specificity were calculated as secondary outcomes.
Results. Percent agreement for EIA IgM and IgG combined among the three labs

was 85.5% for Immy (90% for IgM and 89% for IgG) and 70.5% for Meridian (67% for
IgM and 81%, for IgG alone). Of note, Meridian IgM EIA results were positive for 13 of
50 controls in one laboratory. Sensitivity for EIA IgM and IgG combined was 68.5% for
Immy and 72.4% for Meridian; specificity was 99.3% for Immy and 91.3% for Meridian.
Conclusion. Percent agreement of EIA IgM and IgG among laboratories varies de-

pending on the brand of EIA test kit used. One laboratory appears to have an increase
in false positive EIA IgM results with the Meridian EIA test kit, which might explain
reports of decreased specificity associated with the Meridian EIA IgM test kit described
in the literature. Further studies looking at differences between laboratory methods for
both test kits at different laboratories, including the wash step, are needed to determine
the etiology of the discordant results.
Disclosures. All authors: No reported disclosures.

1459. Adjunctive Corticosteroid Therapy in the Treatment of Coccidioidal
Meningitis
George Thompson1; Sharon Wang DO2; Robert Bercovitch, MD3; Michael Bolaris, MD4;
Dane Van Den Akker, MD4; Rodrigo Lopez, MD5; Arash Heidari, MD6;
Antonio Catanzaro, MD3; Jose Cadena Zuluaga, MD7; Peter Chin-Hong, MD8;
Brad Spellberg, MD, FIDSA4; Janis Blair, MD9; Royce H. Johnson, MD, FACP6;
1University of California - Davis, Davis, CA; 2University of California - Davis, Sacramento,
CA; 3University of California - San Diego, La Jolla, CA; 4Harbor-University of California
Los Angeles Medical Center, Torrance, CA; 5University of Texas Health Science Center -
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San Antonio, San Antonio, TX; 6Infectious Diseases, Kern Medical Center/University of
California Los Angeles, Bakersfield, CA; 7University of Texas Health Sciences Center at San
Antonio, San Antonio, TX; 8Division of Infectious Diseases, University of California,
San Francisco, San Francisco, CA; 9Division of Infectious Diseases, Mayo Clinic Hospital,
Phoenix, AZ
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Saturday, October 11, 2014: 12:30 PM

Background. Coccidioidal meningitis is a morbid condition with severe conse-
quences including stroke or the development of hydrocephalus. Adjunctive corticoste-
roid therapy has been examined in the treatment of other CNS infections and has
shown a survival benefit in the treatment of tuberculous meningitis. We sought to de-
termine if any benefit was observed in those given corticosteroid therapy during treat-
ment of coccidioidomycosis associated cerebrovascular accident (CVA).
Methods. As part of a multicenter retrospective study all patients with coccidioidal

meningitis were identified and underwent chart review. Clinical variables including de-
mographic data, patient symptoms and exam findings, serum coccidioidal CF antibody
titers, CSF results, and the onset of a CVA attributed to their diagnosis of coccidioido-
mycosis were abstracted. The use of corticosteroids as adjunctive therapy was included
for dose, duration, and the presence of additional CVA symptoms after starting
corticosteroids.
Results. One-hundred five patients with coccidioidal meningitis were identified

and all were included for analysis. A CVA occurred in 18/105 (17%) patients. Fifteen
patients received corticosteroids as adjunctive therapy, while three received only stan-
dard antifungal treatment. Dexamethasone was the most commonly prescribed corti-
costeroid and the majority of patients received 10mg followed by 4mg four times daily
(9/15). All three patients without adjunctive therapy experienced a second CVA, while
only 1/15 (7%) receiving adjunctive treatment experienced a second CVA. This diffe-
rence was highly significant (P = 0.0049). There was no difference in time to discharge,
AEs, or patient mortality at 90 days.
Conclusion. Adjunctive corticosteroid therapy reduced the rate of recurrent CVA

in patients with coccidioidal meningitis and was well tolerated with few adverse events.
Those with coccidioidomycosis associated CVA may benefit from a corticosteroid
taper.
Disclosures. B. Spellberg, GlaxoSmithKline, Adenium, Spero Therapeutics, Ana-

cor, Synthetic Biologics, Novartis: Consultant, Consulting fee R. H. Johnson, Astellas
Pharma US: Speaker’s Bureau, Speaker honorarium; Forest Phamaceuticals: Speaker’s
Bureau, Speaker honorarium; Pfizer Inc.: Investigator, Research support; Chevron:
Grant Investigator, Grant recipient

1460. Disseminated Pericardial coccidioidomycosis: A Case Series and
Review of the Literature
Arash Heidari, MD1; Avi Cohen, MD2; Royce H. Johnson, MD, FACP1; 1Infectious
Diseases, Kern Medical Center/University of California Los Angeles, Bakersfield, CA;
2Department of Medicine, Kern Medical Center/University of California Los Angeles,
Bakersfield, CA
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Background. Extra pulmonary manifestations of coccidioidomycosis have been re-
ported to have an incidence of 4.7% of recognized and 0.2% of total infections. Among
these cardiac disease and especially pericardial dissemination has not been well report-
ed in the literature. Five cases of pericardial disease with coccidioidomycosis at Kern
Medical Center are described.
Methods. We queried Kern Medical Center database of 1771 patients with coccid-

ioidomycosis spanning between the years 1992 and 2014. Cases were selected based on
an Institutional Review Board approved chart review.
Results. Five cases were encountered. Of the five, four were African American, one

was Filipino. The average age was 30.2 ranging from 23 to 52. All patients were male.
Three were oil field workers. Tachycardia was present in all cases. The Complement
Fixation titers ranged between 1:32 to >1:512 upon presentation. Echocardiography
was performed on all which showed ejection fraction ranging between 30% to 75%.
Two cases had moderate to large pericardial effusions and both underwent pericardial
window placement. Cultures from pericardial fluid were negative. Three cases had con-
strictive pericarditis of which two underwent pericardiectomy, with one postoperative
mortality. Other case was treated medically. Medical treatment on all cases was initi-
ated with lipid preparation of amphotericin B with average duration of 16 weeks fol-
lowed by azole therapy mainly with posaconazole.
Conclusion. Pericardial coccidioidomycosisis a serious form of dissemination with

significant risk of morbidity and mortality and requires aggressive multidisciplinary
approach and treatment. African American ethnicity and male sex are possible risk
factors.
Disclosures. R. H. Johnson, Astellas Pharma US: Speaker’s Bureau, Speaker hon-

orarium; Forest Phamaceuticals: Speaker’s Bureau, Speaker honorarium; Pfizer Inc.:
Investigator, Research support; Chevron: Grant Investigator, Grant recipient

1461. Testing of Cerebrospinal Fluid 1,3 Beta-D-Glucan for the Diagnosis
of Fungal Meningitis Associated with Contaminated Methylprednisolone
Injections
Anurag Malani, MD1; Bonita Singal, MD, PhD2; Lawrence Wheat, MD3; Ola Al Sous,
MD4; Theresa Summons, MLS5; Michelle Durkin, MS3; April Pettit, MD, MPH6;
1St. Joseph Mercy Health System, Ypsilanti, MI; 2St. Joseph Mercy Hospital, Ann
Arbor, MI; 3MiraVista Diagnostics, Indianapolis, IN; 4St. Joseph Mercy Hospital,

Ypsilanti, MI; 5Clinical, MiraVista Diagnostics, Indianapolis, IN; 6Division of
Infectious Diseases, Vanderbilt University, Nashville, TN
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Background. The prompt diagnosis and treatment of fungal meningitis is critical,
but culture is insensitive. (1,3)-beta-D-glucan (BDG) is FDA-cleared for serologic di-
agnosis of invasive fungal disease. (Fungitell assay, Associates of Cape Cod Incorporat-
ed). However, BDG is not cleared for testing cerebrospinal fluid (CSF) and the
appropriate cutoff is unknown. We aim to validate the accuracy of CSF BDG for the
diagnosis of fungal meningitis among patients exposed to contaminated methylpred-
nisolone acetate (MPA).
Methods. A case-control study was conducted at St. Joseph Mercy Hospital and

Vanderbilt University from November 2013 – February 2014. Patients were included
if they received a contaminated MPA injection. Cases were classified as probable or
confirmed meningitis according to Centers for Disease Control and Prevention guide-
lines. Controls were defined as persons exposed but not diagnosed with disease. CSF
BDG testing was performed according to the package insert for serum and validated
using Clinical Laboratory Standards Institute procedures (MiraVista Diagnostics).
Results. Of 233 patients, 45 had meningitis (28 confirmed), 53 had spinal/paraspi-

nal infection (19 confirmed), and 135 did not develop disease. The figure depicts CSF
BDG results from those with confirmed meningitis, probable meningitis, and controls.
Using the manufacturer’s cutoff (BDG ≥ 80 pg/mL), the sensitivity and specificity were
96% (95% CI 80-100%) and 93% (95% CI 87-97%) for confirmed meningitis and 84%
(95% CI 70-93%) and 93% (95% CI 87-97%) for probable meningitis. The Receiver
Operating Characteristic analysis identified the optimal cutoff for confirmed meningi-
tis to be≥ 500 pg/mL (sensitivity 93% [95% CI 76-99%], specificity 100% [95% CI 97-
100%]); for probable meningitis to be 66 pg/mL (sensitivity 91% [95% CI 79-98%],spe-
cificity 92% [95% CI 87-96%]).

Conclusion. Our results suggest that CSF BDG is both a highly sensitive and spe-
cific test for diagnosis of fungal meningitis associated with contaminated MPA injec-
tions. Further study is needed on the diagnostic utility of CSF BDG for other types of
fungal meningitis.
Disclosures. L. Wheat, MiraVista Diagnostics: Employee, Salary T. Summons,

MiraVista Diagnostics: Employee, Salary M. Durkin, MiraVista Diagnostics: Employ-
ee, Salary

1462. Bronchoalveolar Lavage Lateral-Flow Device Test for Diagnosing
Invasive Pulmonary Aspergillosis in ICU patients: a multicenter study
Martin Hoenigl, MD1; Jürgen Prattes, MD2; Susanne Eigl, MD3; Cornelia Lass-Flörl,
MD4; Birgit Willinger, MD5; Frederike Reischies3; Verena Posch3; Michaela Lackner
PHD6; Holger Flick, MD7; Katharina Hönigl3; Christoph Koidl8;
Christopher Thornton PHD9; Robert Krause, MD1; 1Section of Infectious Diseases,
Division of Pulmonology, Department of Internal Medicine, Medical University of
Graz, Graz, Austria; 2Medical University of Graz, Graz, Austria; 3Section of Infectious
Diseases and Tropical Medicine, Medical University of Graz, Graz, Austria; 4Institute
of Hygiene and Social Medicine, Innsbruck, Austria; 5Medical University of Vienna,
Vienna, Austria; 6Innsbruck Medical University, Innsbruck, Austria; 7Divison of
Pulmonology, Medical University of Graz, Graz, Austria; 8Institute of Hygiene,
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Medical University of Graz, Graz, Austria; 9Biosciences, University of Exeter, Exeter,
United Kingdom

Session: 192. Fungal Infections
Saturday, October 11, 2014: 12:30 PM

Background. In invasive pulmonary aspergillosis (IPA) timely diagnosis is a key
factor for successful treatment. Galactomannan testing from BAL represents a current
gold standard. However, turnaround time and availability remain limitations of galac-
tomannan (GM) testing. These limitations may be overcome by the Lateral- Flow De-
vice (LFD) test, a single sample point-of-care test for native BAL testing that is based
on the detection of an Aspergillus extracellular glycoprotein antigen by monoclonal
antibody JF5. This study evaluates the LFD test by using bronchoalveolar lavage
(BAL) samples from patients at intensive care units (ICU).
Methods. A total of 129 BAL samples from intensive care unit patients without he-

matological malignancies or solid organ transplantation (95 from Graz 24 from Inns-
bruck, 10 from Vienna) were included between July 2012 an March 2014 in this study.
22 ICU patients (16 fromGraz, 4 from Innsbruck, 2 fromVienna) had probable or proven
IPA. Diagnostic accuracy of LFD test for probable/proven IPA was evaluated. Clinical
findings, fungal cultures and BAL GM were used for IPA grading (cut-off 1.0).
Results. Sensitivity and specificity were 73% (Graz 75%, Innsbruck 50%, Vienna

100%) and 91% (Graz 88%, Innsbruck 95%, Vienna 75%), respectively. PPV and NPV
as well as diagnostic odds ratio of LFD test for probable/proven IPA were 62%, 94%,
25.9 (95%CI 8.3-81).
LFD resulted negative in 6 patients with probable IPA. BAL GMwas tested in four of

those patients and revealed levels of 3.4, 0.84, 0.74 and 0.2. In a total of three patients
(including the latter with a BAL GM below the cut-off ) BAL culture grew Aspergillus
fumigatus.
Conclusion. The LFD test of BAL specimens is performed easily and provides ac-

curate and rapidly available results. Therefore, this new point-of-care test may be a very
promising diagnostic approach for detecting IPA in BAL specimens from ICU patients.
Disclosures. C. Thornton, Olmedica: Shareholder, Salary

1463. Immune Reconstitution Inflammatory Syndrome (IRIS) in
Neutropenic Patients with Invasive Pulmonary Aspergillosis (IPA) during
Neutrophil Recovery
Jiwon Jung, MD; Sun In Hong, MD; Shinae Yu, MD; Yong Kyun Kim, MD; Ju-
Young Lee, MD; Sang-Oh Lee, MD; Sang-Ho Choi, MD; Yang Soo Kim, MD; Jun
HeeWoo, MD; Sung-Han Kim, MD; Department of Infectious Diseases, AsanMedical
Center, University of Ulsan College of Medicine, Seoul, South Korea
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Background. Limited data on the incidence and clinical characteristics of IRIS in
neutropenic patients with IPA were available.
Methods. During 6-year period, adult patients with neutropenia who met proba-

ble or proven IPA by the EORTC criteria were retrospectively enrolled. IRIS was de-
fined as new appearance or worsening of radiologic pulmonary findings temporally
related to neutrophil recovery with evidence of a decrease 50% in serum galacto-
mannan index titers.
Results. Of 150 patients, 35 (23%, 95% CI 17% - 31%) developed IRIS during neu-

trophil recovery. IRIS was associated with shorter neutropenic period, controlled un-
derlying hematologic disease, less immunosuppressant use, and voriconazole use
(table). The 30- and 90-day mortalities were lower in patients with IRIS than those
with non- IRIS (table). In the subgroup analysis of 53 patients who had progressive
disease during the neutrophil recovery, 35 (66%, 95% CI 53% -77%) were classified
as IRIS group. The 30- and 90-day mortalities was higher in patients with non-IRIS
who had progressive disease during the neutrophil recovery than in those with IRIS
(9% vs 39%, P = 0.02 and 31% vs 72%, P = 0.005, respectively).

Clinical characteristics and outcomes of neutropenic patients with and without immune recon-
stitution inflammatory syndrome following initiation of antifungal therapy for invasvie pulmonary
aspergillosis

IRIS (n=35) Non-IRIS (n=115) P

Age, median years (IQR) 55 (46-64) 52 (41-61) 0.39
Male gender 24 (68.6) 70 (60.9) 0.41
Underlying disease/conditions
Acute leukemia 28 (80) 87 (76) 0.59
Aplastic anemia 1 (3) 12 (10) 0.30
Lymphoma 2 (6) 8 (7) >0.99
Receipt of HCT 9 (26) 42 (35) 0.24
Prior corticosteroid use 7 (20) 39 (34) 0.12
Prior immunosuppressant use 3 (9) 30 (26) 0.03
Controlled state of underlying
disease

11 (31) 18 (16) 0.04

Length of neutropenic period,
median days (IQR)

29 (19-50) 40 (23-87) 0.04

Peak galactomannan index,
median value (IQR)

1.4 (0.7-3.4) 1.5 (0.7-3.6) 0.86

Antifungal therapy on diagnosis
day of IPA

Amphotericin B 17 (49) 69 (60) 0.23

continued.

IRIS (n=35) Non-IRIS (n=115) P

Voriconazole 15 (43) 29 (25) 0.045
Outcome after diagnosis of IPA
30-day mortality 3 (9) 38 (33) 0.004
90-day mortality 11 (31) 67 (58) 0.005

Conclusion. IRIS occured in about one quarter of neutropenic patients with IPA,
was associated with voriconazole use. In addition, it appears to be a good prognostic
factor.
Disclosures. All authors: No reported disclosures.

1464. The Marijuana Threat in Leukemia Patients
Nancy Rihana, MD1; John Greene, MD, FACP2; Ana Velez, MD, FACP1;
Suganya Manivannan, MD1; 1University of South Florida, Tampa, FL; 2Moffitt Cancer
Center, Tampa, FL
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Background. Cannabis has evolved from being an illicit psychotropic drug, to now
being recommended by many oncologists as an appetite stimulant and antiemetic.
Marijuana contamination with molds such as Aspergillus, Mucor and Fusarium has
been reported. Molds causing a nodular pneumonia, and bronchiolitis miliary micro-
nodular pattern, both related to smoking marijuana have been well described in the
literature. However, the detrimental effect of marijuana smoking in immunocompro-
mised populations has been overlooked.
Methods. We reviewed four leukemia patients at Moffitt Cancer Center with chest

imaging findings attributed to marijuana use. Summarized characteristics included pa-
tient’s underlying malignancies, clinical presentation, absolute neutrophil count
(ANC) at the time of diagnosis, antifungal prophylaxis used, imaging findings and
the treatment offered.
Results. Of the four patients, two had acute lymphocytic leukemia (ALL) and two

had acute myelogenous leukemia (AML). The two ALL cases were post induction che-
motherapy at the time of diagnosis and were on fluconazole prophylaxis. They were
found to have nodular pneumonia on CT-scan of the chest suspicious for mold infec-
tion. The lesion was cavitary in one patient who had just resolved 1 week of neutrope-
nia. They both received voriconazole and showed resolution of the nodules on repeat
CT-scan of the chest. Patients with AML had a miliary nodular pattern on chest im-
aging studies. The first patient was neutropenic with a productive cough. He had a pos-
itive galactomann test and showed progression of his lesions while on micafungin
prophylaxis, followed by complete resolution on voriconazole. The second AML pa-
tient was not neutropenic at the time of diagnosis. He was started on posaconazole
along with chemotherapy. Unfortunately, He expired 2 months later from disseminat-
ed Fusarium infection.
Conclusion. We reviewed four cases of nodular pneumonia in leukemic patients

who admitted using marijuana and were not receiving anti-mold prophylaxis. Dramat-
ic loss of the fourth patient, and the radiographic resolution on adequate anti-mold
therapy in the first three cases confirmed our suspicion. This case series highlights
the need to consider anti-mold prophylaxis in patients with leukemia and anticipated
neutropenia who smoke marijuana.
Disclosures. All authors: No reported disclosures.

1465. Pigmented Mold Endocarditis – Case Series and Review of the
Literature
Ricardo La Hoz, MD1; Milner Staub, MD2; Stephen Moser, PhD3; John Baddley,4;
Peter Pappas, MD4; 1Section on Infectious Diseases, Wake Forest University, Winston-
Salem, NC; 2Department of Medicine, University of Washington, Seattle, WA;
3Department of Pathology, University of Alabama at Birmingham, Birmingham, AL;
4Division of Infectious Diseases, University of Alabama at Birmingham, Birmingham,
AL
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Background. Pigmented mold endocarditis (PME) is an uncommon
infection. Despite aggressive surgical and antifungal treatment, mortality
remains high. A better understanding of the epidemiology and treatment of PME is
needed.
Methods. We identified PME cases from the University of Alabama at Birming-

ham (UAB) mycology laboratory from 1994-2012 and queried MEDLINE from 1968-
2012. Cases that met the Modified Duke Criteria for definite or possible IE were includ-
ed. Cases in which PME was the result of disseminated infection in immunocompro-
mised hosts were excluded. Demographics, clinical data, treatment and outcomes were
extracted.
Results. A total of 44 cases (3 from UAB, and 41 from MEDLINE) were iden-

tified and included in the analysis. Mean age was 51.7 years; 30 (68%) were males.
24 (55%) were classified as PVE, 13 (30%) NVE and 5 (11%) as cardiac device
infective endocarditis. The most common predisposing factor identified was a
prior cardiac procedure (32/44); the median time from the procedure was 113
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days. Other predisposing factors such as solid organ transplantation (31%), stem
cell transplantation (15%), chronic intravenous access (23%), IVDA (15%) and
HIV (8%) were prevalent in the NVE subgroup but otherwise uncommon. 30/44
had fever, and 21/44 had an audible murmur. An embolic event prior to diagnosis
was common (28/44); mean events 1.6. The most common fungi were: Scedospo-
rium apiospermum 13/44, Phialemonium curvatum 5/44 and Exophiala dermatiti-
dis 4/44. Two of 7 and 1 of 4 isolates had high MIC’s to amphotericin B and
voriconazole, respectively. Echocardiography was performed in 31 of 44 patients;
it identified vegetations in 23/31, valvular regurgitation in 7/31 and an intra-cardiac
mass in 5/31. Blood cultures were positive in 20 (54%) of 37 cases. The crude
survival was 32% (14/44); 25% (1/4) in the medical management and 41% (12/
29) in the combined medical and surgical management subgroups. Recurrence
was common (10/44).
Conclusion. PME is a rare disease, but it should be considered in the differential

diagnosis of culture negative PVE and culture negative NVE in immunocompromised
hosts, those with chronic venous access or IVDA. Lack of fever, multiple embolic
events, large vegetations and positive blood cultures could be clues to the diagnosis.
Mortality in PME is high and recurrence is common.
Disclosures. J. Baddley, Merck: Consultant, Consulting fee; Astellas: Scientific Ad-

visor, Consulting fee; Pfizer: Data review committee, Consulting fee

1466. Primary Cutaneous Mold Infections in Hematologic Malignancy with
a Review of the Literature
Jane Mai, MD, MPH1; Abraham Yacoub, MD2; Kiran Soni, JD3; Lysenia Mojica, MD1;
Jamie Morano, MD, MPH4; John Greene, MD, FACP5; Ramon Sandin, MD6;
1Infectious Disease and International Medicine, University of South Florida, Tampa,
FL; 2H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL; 3Medicine,
University of South Florida Morsani College of Medicine, Tampa, FL; 4Department of
Infectious Diseases, Yale University School of Medicine, Yale Clinical Research, Yale
University AIDS Program, Center for Interdisciplinary Research on AIDS, New Haven,
CT; 5Moffitt Cancer Center, Tampa, FL; 6Pathology, Moffitt Cancer Center, Tampa, FL
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Background. Opportunistic fungal infections, namely Aspergillus and Candida,
followed by Fusarium, Rhizopus, Mucor, and Alternaria spp are an important
cause of morbidity and mortality in patients with hematologic malignancies. Cutane-
ous mucormysosis infections are extremely rare, and the incidence, survival
outcomes, and factors associated with survival within hematologic malignancies are
not clear.
Methods. We present a case of a neutropenic patient with underlying aplastic ane-

mia who developed primary cutaneous gangrenous mucormycosis following a cat bite.
The literature was reviewed for all cases of primary cutaneous fungal infections in im-
munosuppressed patients reported in the English literature utilizing the PubMed
database from 1980-2012 with the search terms “primary,” “cutaneous,” “fungal,”
“infection” and “cancer.” The review yielded 50 cases of primary cutaneous fungal
infections in patients with hematologic malignancies with few cases excluded. Survival
outcomes were investigated with clinical correlates as to provide a basis for
comparison.
Results. In the 51 cases identified, 66.7% were neutropenic upon presentation, and

54.9% were male with an average age of 32 years. Aspergillus spp (33.3%) was the most
cited followed by Rhizopus spp (19.6%). Overall mortality rate was 29.4% and was ob-
served more frequently in patients with neutropenia (60%) and without surgical inter-
vention (73.3%). Survival rate was higher (35.3%) for cases utilizing both antifungal
and surgical intervention. The antifungal with the highest survival rate was amphoter-
icin B and its formulations (58.8%).
Conclusion. Neutropenia within hematologic malignancies demonstrate a risk for

developing severe cutaneous fungal infections of which primary cutaneous mucormy-
cosis can carry significant mortality. Combination antifungal therapy and surgical de-
bridement appears be associated with higher survival outcomes and warrants further
investigation.
Disclosures. All authors: No reported disclosures.

1467. Delaying Diagnostic Procedure Significantly Increases Mortality in
Patients with Invasive Mucormycosis
Ji Un Lee, MD1; Su Jin Jeong, MD2; Young Goo Song3; 1Division of Infecious Diseases,
Department of Internal Medicine, Yonsei University College of Medicine, Seoul, South
Korea; 2Department of Internal Medicine and AIDS Research Institute, Yonsei
University College of Medicine, Seoul, South Korea; 3Department of Internal
Medicine, Yonsei University College of Medicine, Seoul, South Korea
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Background. Invasive mucormycosis is an uncommon but increasing, life-threat-
ening fungal infection. Effective therapy is represented by the combination of surgery
and antifungal agent administration and early initiation of the therapy is necessary for
favorable outcome. However, the disease is difficult to diagnose and mortality reaches
40% even if treated adequately, and clinical data on clinical course are limited.
Methods. We retrospectively reviewed histologically proven cases of invasive mu-

cormycosis in two tertiary care referral hospitals from 2004 to 2013. The clinical and
laboratory data were analyzed for all patients.

Results. We reviewed total of 28 patients who were histologically diagnosed as in-
vasive mucormycosis. Overall survival was 60% (n = 17). The time from onset of symp-
tom to diagnostic procedure proved to be associated with mortality (P <0.001). In
addition, time from onset of symptom to initiation of antifungal therapy was associ-
ated with a poor outcome in our study (P = 0.032). On multivariate regression analysis,
delayed diagnostic procedure (more than 10 days after onset of symptom) was an in-
dependently significant predictor of mortality (odds ratio = 13.28, 95% confidence in-
terval, 1.07-164.62; P= 0.044).
Conclusion. Mucormycosis is a destructive fungal infection that is associated with

a high mortality, ranging from 40 to 100 % depending on disease form. When a clini-
cian suspects an invasive mucormycosis infection, early diagnostic procedure done
within 10 days from the onset of symptom and early initiation of antifungal therapy
will lead to successful management of the disease.
Disclosures. All authors: No reported disclosures.

1468. Detection of High CSF Levels of (1 → 3)-Beta-D-Glucan in
Cryptococcal Meningitis
Joshua Rhein, MD1,2; Nathan Bahr, MD1; Bozena Morawski, MPH3; Charlotte Schutz4;
Malcolm Finkelman, PhD5; David Meya, MMed6; Graeme Meintjes, MD4;
David Boulware, MD, MPH1,6; 1Infectious Disease and International Medicine,
University of Minnesota, Minneapolis, MN; 2Infectious Disease Institute, Makerere
University, Kampala, Uganda; 3Epidemiology and Community Health, University of
Minnesota, Minneapolis, MN; 4University of Cape Town, Cape Town, South Africa;
5Associates of Cape Cod, Inc., East Falmouth, MA; 6Center for Infectious Diseases and
Microbiology Translational Research, University of Minnesota, Minneapolis, MN
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Background. (1-3)-β-D-glucan (BDG) is a helpful diagnostic marker for many in-
vasive fungal infections. However, BDG is not thought to be useful in diagnosing cryp-
tococcosis. We evaluated the utility of cerebrospinal fluid (CSF) and serum BDG as an
adjunct diagnostic tool for HIV-infected cryptococcal meningitis patients.
Methods. BDG concentrations were measured on cryopreserved CSF (n = 177)

and serum (n = 109) of HIV-infected patients with suspected meningitis in Uganda
and South Africa using the Fungitell1 assay. Correlations between BDG concentra-
tions and quantitative CSF cryptococcal cultures, CSF cryptococcal antigen (CRAG)
titers, and 18 different CSF cytokine concentrations were assessed using non-paramet-
ric tests. Mixed models evaluated longitudinal changes in CSF BDG concentrations.
Survival analyses evaluated BDG’s relationship with mortality.
Results. The Fungitell1 BDG assay provided 90% sensitivity (69/77) and 85% spe-

cificity (34/40) in CSF when compared to cryptococcal meningitis diagnosed by CSF
culture or cryptococcal antigen at diagnosis (n = 117, 66% with Cryptococcus neofor-
mans). Sensitivity in CSF improved to 98% (57/58) when initial fungal burdens were
≥10,000 CFU/mL. Median (IQR) CSF BDG concentrations at diagnosis were 346 (202-
597) pg/mL in cryptococcal patients and 37 (20-46) pg/mL in patients without cryp-
tococcosis. Baseline BDG concentrations correlated with CSF fungal burden
(rho = 0.820, P < .001) and CRAG LFA titers (rho = 0.780, P < .001). BDG normalized
rapidly after initiating antifungal therapy [-0.25 (95%CI: -0.31, -0.20) average change
in log2BDG level per day of follow-up]. Baseline BDG concentrations correlated with
MIP-1β and MCP-1 levels in CSF. Among cryptococcal meningitis patients, a BDG
concentration ≥500 pg/mL was associated with increased 10-week mortality. The di-
agnostic performance of the BDG assay for cryptococcal meningitis was not as good in
serum, where we observed 79% (37/47) sensitivity and 61% (38/62) specificity.
Conclusion. BDG is detectable in the CSF of HIV-infected patients with Crypto-

coccus, and may provide useful diagnostic and prognostic information. Further re-
search is needed to clarify the role of BDG in the immunology and management of
cryptococcal disease.
Disclosures. M. Finkelman, Associates of Cape Cod: Employee, Salary

1469. Posaconazole salvage treatment for invasive fungal infection : a single
center experience with utilization of posaconazole oral suspension or
delayed-released tablet
Jong Hun Kim, MD1; Kali Williams, PharmD2; 1Division of Infectious Diseases,
Department of Internal Medicine, University of Utah, Salt Lake City, UT; 2University
of Utah, Salt Lake City, UT

Session: 192. Fungal Infections
Saturday, October 11, 2014: 12:30 PM

Background. Posaconazole has a broad spectrum antifungal activity and it may be
useful for salvage antifungal treatment for invasive fungal infection (IFI). The aim of
this study was to evaluate the efficacy and outcomes of posaconazole salvage treatment
(ST) in patients with IFI who were intolerant or refractory to other antifungal therapy
with utilization of posaconazole oral suspension (os) or delayed-released tablet (tab).
Methods. A retrospective review of patients who were started on posaconazole ST

for IFI at our institution between December 2007 and March 2014 was conducted.
Results. A total of 25 episodes of posaconazole ST for IFI in 23 patients were iden-

tified. Median age was 55 years and the majority of patients had hematologic disease
(70%, 16/23). Classifications of 25 episodes of IFI were proven (12), probable (5), and
possible (8). Etiology of 25 episodes of IFI included mucormycosis (7), Paecilomyces var-
iotii (1), Aspergillus fumigatus (2), Alternaria spp.(2), and unspecified IFI etiology with-
out positive culture (13). Reasons for posaconazole ST were : intolerance of previous
antifungal therapy in 12 episodes, refractory IFI on previous antifungal therapy in 9
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episodes, both intolerance and refractory IFI on previous antifungal therapy in 1 episode,
and transition to long-term maintenance in 3 episodes. Posaconazole os and tab was
used in 19 episodes and in 6 episodes, respectively. Duration of posaconazole ST ranged
from 15 to 370 days with median 52 days. Posaconazole ST with tab (300mg twice daily
loading on the first day and followed by 300mg daily) seemed to achieve favourable ther-
apeutic posaconazole trough concentrations (range 0.9 – 5.8 ug/mL, median 2.0 ug/ml)
compared to posaconazole os (800mg daily, range 0.1 – 3.6 ug/mL, median 1.0 ug/mL),
P = 0.008. The overall successful posaconazole ST response rate was 64% (16 of 25 epi-
sodes from 3 tab recipients and 13 os recipients : 10 partial and 6 complete clinical and
radiologic responses). There were 5 patients who died during the study period. However,
only one death was attributed to the progression of IFI. Adverse events were noted in 4
patients with discontinuation of posaconazole in 3 patients.
Conclusion. Posaconazole ST may be used effectively for IFI. More studies are re-

quired to define the optimal antifungal therapeutic strategy.
Disclosures. J. H. Kim, Merck: an investigator initiated grant, Research grant

1470. Incidence and predictors of hypertension among adults with HIV
initiating ART in southwestern Uganda
Okello Samson, MD1; Stephen Asiimwe, MD1; Winnie Muyindike, MD1; Brian Annex,
MD2; Sebastien Haneuse, PhD3; Mark Siedner, MD MPH4; 1Mbarara University of
Science and Technology, Mbarara, Uganda; 2Medicine, University of Virgnia,
Charlottesville, VA; 3Biostatistics, Harvard School of Public Health, Boston, MA;
4Center for Global Health, Massachusetts General Hospital, Boston, MA

Session: 193. Global HIV and TB
Saturday, October 11, 2014: 12:30 PM

Background. Expanded access to anti-retroviral therapy (ART) in sub-Saharan
Africa has increased life expectancy for people living with HIV (PLWH). In resource
rich areas, there is evidence of increasing risk of non-communicable diseases among
aging PLWH. Yet, there are limited data on the epidemiology of cardiovascular diseas-
es in sub-Saharan Africa, which is home to approximately 90% of PLWH worldwide.
Methods. We abstracted sociodemographic and HIV-related clinical data (CD4

count, ART regimen) from adult patients initiating ART at the HIV clinic at Mbarara
Regional Referral Hospital in Uganda from 2010-2012. Patients have a single blood pres-
sure measured and recorded by a clinic nurse at each visit. Our outcome of interest was
incidence of hypertension, defined as occurrence of 2 or more consecutive clinical visits
with a systolic blood pressure >140mmHg and/or diastolic blood pressure recording of
>90mmHg, or prescription for an antihypertensive medication. We calculated the crude
incidence of hypertension by sex and age, and fit multivariable Cox proportional hazards
regression models to determine predictors of incident hypertension.
Results. 3,400 patients initiated ART during the study period without a prior di-

agnosis of hypertension. Subjects attended a total of 22,783 clinic visits and contribut-
ed 3,996 person-years (median 396 days [IQR 170 – 628]). 67% were female and
median age at enrollment was 32 years (IQR range 27 – 39). The incidence of hyper-
tension was high in all age strata, and ranged from 87.9/1,000 py in females <30 years
old to 157.7/1,000 py in males >40. In multivariable Cox proportional hazards models,
male gender (AHR 1.86, 95%CI 1.47–2.35), increasing age (AHR 1.36, 95%CI 1.02–
1.82 for those ≥40 vs those <30), nadir CD4 count (AHR 1.57, 95%CI 1.01–2.54 for
those with a nadir CD4<100 vs >1350), and increasing body mass index (AHR 3.07,
95%CI 1.81–5.22 for BMI >30 vs <25) were associated with increased risk of hyperten-
sion.

Conclusion. Incident hypertension is commonamongPLWHinitiatingART in rural
Uganda. Notably, lower nadirCD4 count is associatedwith increased risk of hypertension,
independent of gender and BMI. Increased attention to screening of and treatment for hy-
pertension should be prioritized in people living with HIV on ART in the region.
Disclosures. All authors: No reported disclosures.

1471. A Pilot Study to Introduce Voluntary Medical Male
Circumcision for HIV Prevention in Areas of High Prevalence of
the Dominican Republic
Maximo Brito, MD, MPH1; Leonel Lerebours, MD2; Shaveta Khosla, MPH1;
Claudio Volquez, MD3; Emmanuel Basora, MD2; Roberto Flete, MD3; Flavia Lantigua,
MD3; Riqui Rosario2; Luis Rodriguez MD3; Mathius Fernandez, MD3;
Yeycy Donastorg, MD3; Robert Bailey, PhD, MPH1; 1University of Illinois at Chicago,
Chicago, IL; 2Clinica de Familia, La Romana, Dominican Republic; 3Instituto
dermatologico y cirugia de piel, Santo Domingo, Dominican Republic
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Saturday, October 11, 2014: 12:30 PM

Background. Voluntary Medical Male Circumcision (VMMC) is an effective strat-
egy to reduce the risk of HIV infection. Clinical trials conducted in Africa found that
the procedure reduces the risk of HIV acquisition by approximately 60%. Studies con-
ducted in the Dominican Republic (DR) suggest that acceptability of VMMC among
men may be as high as 67% when information about the benefits is provided. The goal
of this pilot study was to assess the acceptability, uptake, safety, for VMMC services in
two areas of high HIV prevalence in the country.
Methods. Providers and study personnel received background information

about the risks and benefits of VMMC. Physicians and nurses received theoretical
and practical training on the surgical technique. Educational sessions were con-
ducted in the community to inform men of the benefits and risks of VMMC.
Each consenting participant completed a survey of demographics, sexual
practices and knowledge about VMMC. One week after the surgery, participants re-
turned for a postoperative visit for wound inspection. Descriptive statistics were
generated and analyses were conducted to calculate rates and measures of central
tendency.
Results. 454 men were circumcised using the Forceps Guided Method

under local anesthesia. Median age of the cohort was 27 years. Fifty-seven subjects
were excluded for medical or anatomical reasons. The rate of adverse events
(AE) was 4.4% with no serious adverse events. All complications resolved
promptly with treatment. Eighty seven percent of clients reported being very satis-
fied and 12.8% were somewhat satisfied with the outcome at the one-week postop-
erative visit.
Conclusion. Recruitment, uptake, and client satisfaction with VMMC in this pilot

were high. The rate of AEs was low. Roll out of VMMC in targeted areas of the DR is
feasible and should be considered. To our knowledge, this is the first time VMMC has
been offered for HIV prevention to adult men outside of Africa.
Disclosures. All authors: No reported disclosures.

1472. Epidemiology of Meningitis in an HIV-infected
Ugandan Cohort
Radha Rajasingham1; Kate Klammer BS2; Henry Nabeta, MBChB3; Abdu Musubire,
MMed3; Andrew Akampurira4; Darlisha Williams MPH5; David Boxrud, MS6;
Melissa Rolfes7; Supatida Tengsupakul MD8; Alfred Andama9; Joshua Rhein MD10;
David Meya, MMed6; David Boulware, MD, MPH6; 1Beth Israel Deaconess Medical
Center, Boston, MA; 2Minnesota Department of Health, Saint Paul, MN; 3Infectious
Diseases Institute, Makerere University, Kampala, Uganda; 4Infectious Diseases
Institute, Kampala, Uganda; 5Center for Infectious Diseases and Microbiology
Translational Research, University of Minnesota, Minneapolis, MN; 6Public
Health Laboratory, Minnesota Department of Health, St. Paul, MN; 7University of
Minnesota, Minneapolis, MN; 8Pediatrics, University of Minnesota, Minneapolis, MN;
9Medicine, Makerere University College of Health Sciences, Kampala, Uganda;
10Infectious Disease and International Medicine, University of Minnesota,
Minneapolis, MN
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Background. There is limited understanding of the current epidemiology of men-
ingitis amongst HIV-infected hospitalized populations in sub-Saharan Africa. Given
limited resources, few diagnostics are performed. We sought to comprehensively eval-
uate the etiologies of meningitis in Uganda.
Methods. We conducted a prospective cohort study of HIV-infected adult inpa-

tients admitted to Mulago National Referral Hospital in Uganda with suspected men-
ingitis from November 2010 to October 2012. Intensive CSF testing was performed to
evaluate for bacterial, viral, fungal, and mycobacterial etiologies. Test methods includ-
ed standard CSF cell count, gram stain, AFB smear, bacterial and fungal cultures. Fur-
ther testing included cryptococcal antigen, neurosyphilis VDRL,16s rDNA PCR for
bacterial identification, and Plex-ID broad viral assay. Additionally, qPCR was used
to detect HSV-1/2, CMV, EBV, VZV, Toxoplasma gondii, West Nile, Yellow Fever,
Dengue, Chikungunya, and Zika virus, along with qRT-PCR for Enterovirus, and
Xpert MTB/RIF assay.
Results. Cryptococcal meningitis accounted for 60% (188/314) of all causes of

meningitis. Only 1.6% had bacterial meningitis. Of the 117 samples sent for viral
PCR, 36% were EBV PCR positive, some with concurrent infections with cryptococcal
meningitis, or other viruses. No samples were enterovirus or HSV positive. All arbo-
viral studies were negative. Eight out of 63 (12.7%) CSF samples were positive by Xpert
MTB/RIF assay. Among cryptococcal antigen negative patients, the yield of Xpert
MTB/RIF assay in the CSF was 22% (8/36). After exclusion of cryptococcal meningitis
and bacterial meningitis, 62% (44 of 71) with suspected meningitis and an abnormal
CSF profile had no definitive diagnosis.
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Results of Minnesota Department of Health testing

Etiology Total (n=117)
Cryptococcal Meningitis

(n=54)

EBV 42 21
EBV + CMV 3 2
CMV 2 0
JC virus 3 2
Toxoplasma 3 1
EBV + JC virus 3 2
EBV + VZV 1 0
CMV+ Toxoplasma 1 0
BK virus 1 0
Enterovirus 0 0
Negative 58 26

Conclusion. Cryptococcus neoformans was the most common etiology of menin-
gitis. The Xpert MTB/Rif assay was of potential promise. Exploration of new TB diag-
nostics along with diagnostic algorithms for evaluation of meningitis in resource-
limited settings remains critical.
Disclosures. All authors: No reported disclosures.

1473. HIV in Pregnant Women in the Philippines: Revisiting Prospects for
Universal Screening
Maria Jasmin Marinela Bartolome, MD1; Oliver Sanchez, MD1; Marissa Alejandria,
MD, MSc, FPCP, FPSMID1; Jodor Lim, MD, FPCP, FPSMID1; Angel Bandola, MD2;
Richelle Duque,1; Edsel Maurice Salvana, MD, DTM&H1,3; 1Department of Medicine,
Section of Infectious Diseases, University of the Philippines - Philippine General
Hospital, Manila, Philippines; 2Department of Obstetrics and Gynecology, Section of
Infectious Diseases, University of the Philippines - Philippine General Hospital,
Manila, Philippines; 3Institute of Molecular Biology and Biotechnology, National
Institutes of Health, University of the Philippines, Manila, Philippines
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Background. The Philippines is one of nine countries globally with rapidly in-
creasing rates of HIV infection. Annual reported cases have increased 34-fold in the
last decade. A local prevalence study of 3,000 pregnant women in 1998 failed to
find a single case of HIV. This study aims to determine whether universal HIV screen-
ing in pregnant women should be initiated in the light of the large number of newly-
diagnosed cases.
Methods. Following institutional review board approval, adult pregnant patients at

the Philippine General Hospital (PGH) were recruited into the study. PGH is the larg-
est tertiary-care government hospital in the country and is a national referral center.
400 pregnant women were offered free HIV testing and 387 women qualified for the
study. Demographics and risk factors for HIV were recorded and analyzed. Screening
was done using ELISA/ECLIA testing (Abbott Architect HIV Ag/Ab) with Western
blot for confirmation.
Results. Demographics and HIV risk factors are shown in the table. No pregnant

women were found to have HIV. Two false positives occurred.
In order to better analyze risk factors for screening, we compared the demographics

and risk factors of the study patients with the records of all (N = 4) pregnant HIV
patients seen in our HIV clinic at PGH. Differences between HIV-positive vs HIV-neg-
ative pregnant women included more sexual partners (5 vs 2); higher rates of illicit
drug use (50% vs 0.78%), sex with foreigners (50% vs 1.6%) STD rates (25% vs
3.9%), sex with illicit drug users (25% vs 3.1%), and receiving money for sex (50%
vs 0.52%).

Demographics and risk factors (N=387)

Age (years) Mean: 28.4 SD: 6.2 Range 19-46

Age of gestation (weeks) Mean: 27.06 SD: 8.01 Range: 4 to 38
Number of partners (lifetime) Mean: 1.92 SD: 1.61 Range: 1 to 20
History of sexually transmitted
disease

Yes: 15 (3.88%) No: 372 (96.12%)

Condom use Yes: 65 (16.80%) No: 322 (83.20%)

Conclusion. Universal screening for HIV in pregnant Filipino women is not sup-
ported by the findings of this study despite the tremendous increase in HIV prevalence
in the Philippines. A larger sample size may be useful to strengthen this assertion. Tar-
geted HIV screening of pregnant women, particularly female sex workers, drug users
and those with multiple partners should be offered.
Disclosures. All authors: No reported disclosures.

1474. Genotypic Characterization of pncA Gene in Patients with
Multidrug-resistant Tuberculosis from South Africa
Salim Allana, MD, MPH1; Barun Mathema, PhD, MPhil2; James Brust, MD, MS3;
Thuli Mthiyane, MPH4; Koleka Mlisana, MBChB5; Pravi Moodley, MBChB, PhD6;
Sarita Shah, MD, MPH7; Neel Gandhi, MD8; 1Epidemiology, Emory University,
Rollins School of Public Health, Atlanta, GA; 2Epidemiology, Columbia University,
Mailman School of Public Health, New York, NY; 3Divisions of General Internal

Medicine and Infectious Diseases, Montefiore Medical Center and Albert Einstein
College of Medicine, Bronx, NY; 4Microbiology Virology Research, University of
KwaZulu Natal, Durban, South Africa; 5MMedMicro, Department of Medical
Microbiology, University of KwaZulu-Natal and National Health Laboratory Service,
Durban, South Africa; 6Department of Virology, University of KwaZulu-Natal and
National Health Laboratory Service, Durban, South Africa; 7International Research
and Program Branch, Division of TB Elimination, National Center for HIV/AIDS,
Viral Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention,
Atlanta, GA; 8Epidemiology and Global Health, Emory University, Rollins School of
Public Health, Atlanta, GA
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Background. Pyrazinamide (PZA) is an essential component of empiric first-
and second-line TB treatment regimens. However, PZA drug susceptibility testing
(DST) is difficult to perform phenotypically and not routinely available. Genetic
mutations in the pncA gene of M.tuberculosis commonly confer PZA resistance,
but limited data on the prevalence and diversity of these mutations are available
from clinical populations of TB patients. We utilized pncA sequencing to estimate
PZA resistance among MDR and XDR TB patients in KwaZulu-Natal province,
South Africa.
Methods. We prospectively enrolled 206 MDR TB and 289 XDR TB patients from

September 2011 to April 2014. Sputum collected from each participant underwent my-
cobacterial culture and DST for isoniazid (H), rifampin (R), streptomycin (S), kana-
mycin (Km) and ofloxocin (Ofx). We extracted DNA from pure Mtb isolates and
performed targeted sequencing of the pncA gene, characterizing the proportion, fre-
quency and structure of polymorphisms.
Results. To date, targeted sequencing has been completed for 266 unique isolates

from 80 MDR TB (16 resistant to H&R only, 64 resistant to H,R,S) and 186 XDR TB
participants (all resistant to all five drugs [H, R, S, Km, Ofx]. A mutation in the pncA
gene was observed in 55 (69%) of MDR TB and 178 (96%) of XDR TB subjects. We
found 31 distinct pncA mutations (figure); 20 different mutations were seen among
MDR TB subjects, of which, only 7 were seen in more than one subject. Among
XDR TB subjects, one mutation (insertion of cytosine after the 456 locus) was present
in 133 (72%), consistent with the known genotypic clonality of the XDR cases in Kwa-
Zulu-Natal province.

Conclusion. Nearly 70% of MDR and nearly all XDR TB subjects had pncA mu-
tations and likely PZA resistance in our cohort. Awide diversity of mutations was seen.
Most mutations were singlets, suggesting acquisition of mutations de novo, perhaps
due to empiric use. One specific mutation was common among XDR TB subjects,
but it occurred in conjunction with a specific RFLP genotype associated with clonal
expansion. Given the difficulty in determining PZA susceptibility, characterizing
pncA mutations may provide important data for developing rapid genotypic PZA sus-
ceptibility assays in the future.
Disclosures. All authors: No reported disclosures.
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1475. Hamsi scoring in the prediction of unfavorable outcomes
in tuberculous meningitis: Results of multinational Haydarpasa-2
Study
Hakan Erdem1; Derya Ozturk-Engin2; Hulya Tireli3; Gamze Kilicoglu4; Oral Oncul5;
Haluk Vahaboglu6; 1Gata Haydarpasa Hospital, Istanbul, Turkey; 2Haydarpasa
Numume Training Hospital, Istanbul, Turkey; 3Department of Neurology, Haydarpasa
Numune Training and Research Hospital, Istanbul, Turkey; 4Department of Radiology,
Haydarpasa Numune Training and Research Hospital, Istanbul, Turkey; 5Professor,
Gulhane Military Medical Academy, Istanbul, Turkey; 6Department of Infectious
Diseases and Clinical Microbiology, Medeniyet University, Goztepe Training and
Research Hospital, Istanbul, Turkey and Tuberculosis Meningitis Study Group
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Background. The course of tuberculous meningitis is quite problematic since half
of patients faces either permanent sequelae or mortality. Thus, predictive scoring of
unfavorable outcome is of paramount importance in clinical decision making in
TBM. Accordingly, we designed this multinational study, which provided the largest
case series with microbiological confirmation ever known in the literature.
Methods. A total of 43 centers from 14 countries (Albania, Croatia, Denmark,

Egypt, France, Hungary, Iraq, Italy, Macedonia, Romania, Serbia, Slovenia, Syria,
and Türkiye) submitted data of confirmed TBM patients hospitalized between 2000
and 2012. Unfavorable outcome was defined as survival with significant sequel or
death. To develop a risk score predicting unfavorable outcome, binary logistic regres-
sion models were constructed via 200 replicates of database by bootstrap resampling
methodology. The final model was build according to the selection frequencies of var-
iables. The severity scale included variables with arbitrary scores proportional to the
predictive powers of terms in the final model. The final model was internally validated
by bootstrap resampling.
Results. A total of 507 patient data were submitted among which 165 were pre-

sented unfavorable outcome. Eighty-six patients died while 119 sequelae were detected
in 79 (16%) patients. The full model included 13 variables and finally age, nausea-vom-
iting, altered consciousness, hydrocephalus, vasculitis, immunosuppression, diabetes
mellitus and neurological deficit remained in the final model. Arbitrary scores between
one to three were assigned to the variables in the severity scale. The severity index
(HAMSI) included scores between one to six. The distribution of mortality for the
scores 1-6 were 3.4%, 8.2%, 20.6%, 31%, 30% and 40.1%, respectively.
Conclusion. Altered consciousness, diabetes mellitus, immunosuppression, neuro-

logical deficits, hydrocephalus, and vasculitis predicted the unfavorable outcome in
HAMSI scoring and the cumulative score provided a linear estimation of prognosis. Con-
sequently, we provided a strongmodel in the prediction of TBM outcome and accordingly.
Disclosures. All authors: No reported disclosures.

1476. Screening for Latent Tuberculosis Infection in Internationally
Adopted Children in the era of Interferon-Gamma Release Assay (IGRA)
Testing
Cherie Priya Dhar, MD1; Anna Mandalakas, MD, MSEpi2; Therese Dragga, RN, BSN3;
Denise Bothe, MD4; Blanca E Gonzalez, MD5; 1Adolescent Medicine, Children’s
Hospital of Philadelphia, Philadelphia, PA; 2Global TB and Mycobacteriology
Program, Baylor College of Medicine, Texas Children’s Hospital, Houston, TX;
3Adoption Health Service, University Hospitals Rainbow Babies and Children’s
Hospital, Cleveland, OH; 4Developmental Behavioral Pediatrics, University Hospitals
Rainbow Babies and Children’s Hospital, Cleveland, OH; 5Center for Pediatric
Infectious Diseases, Cleveland Clinic Children’s Hospital, Cleveland, OH
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Background. Internationally adopted children are at 4-6 times the risk as US born
children for latent Tuberculosis Infection (LTBI). Their diagnosis is complicated by
confounding factors such as poor nutritional status and BCG vaccination. Pediatric
recommendations are to screen with either an interferon gamma release assay
(IGRA) or a tuberculin skin test (TST) upon arrival to the US. In children > 5 years
of age who have received a BCG, IGRAs are more specific than the TST. However
IGRAs in children <5years of age have been less well studied. We describe our expe-
rience in diagnosing LTBI in an International Adoption Clinic at a Children’s Hospital
in the era of IGRA testing.
Methods. Retrospective chart review of children evaluated at the Rainbow Babies

and Children’s Hospital International Adoption Clinic between January 2007-
December 2012. Demographics, BCG status, TST and IGRA results at first and 6
month visit were collected. This study was approved by the University Hospitals IRB.
Results. 36 patients were included in the study. Mean age on arrival was 37.8

months. 23 children had both an IGRA and a TST performed, 6 patients only
IGRA, 5 only TST, and for 2 patients no testing data was available. LTBI was diagnosed
and treated in 15/36 patients. 13 had an initial TST placed (n = 12) or recently docu-
mented (n = 1) at the first visit, 9 of which had a positive TST. Six children were tested
again or for the first time at the 6 month visit and all were positive. 4/6 had a conver-
sion from an initial negative TST . 12/15 children had IGRA testing and only 2 were
positive. These children were 2 siblings, > than 4 years of age, with no evidence of prior
BCG whose mother died of TB disease. Only 6/15 children had evidence of BCG doc-
umented (visible BCG scar or documentation of the vaccine).
Conclusion. In internationally adopted children at our clinic, the result of a neg-

ative IGRA in the face of a positive TST did not influence the clinician’s decision to
treat for LTBI. The only 2 children with positive IGRA had significant family history

for tuberculosis and were closer to the age in which the IGRAs have been better eval-
uated. More studies are needed to determine the best method of diagnosis of LTBI in
this high-risk group and the role of IGRAs in this young population who is likely BCG
vaccinated.
Disclosures. All authors: No reported disclosures.

1477. Factors affecting the early clinical response in due course of
tuberculous meningitis treatment: Results of Haydarpasa-3 Study
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Microbiology, Medeniyet University, Goztepe Training and Research Hospital,
Istanbul, Turkey and Tuberculous Meningitis Study Group

Session: 193. Global HIV and TB
Saturday, October 11, 2014: 12:30 PM

Background. Tuberculous meningitis (TBM) is the most severe form of tubercu-
losis. In our study, we aimed to assess the factors affecting the early clinical response
including fever, mental alterations and headache in due course of TBM treatment.
Methods. In this study 506 adult TBM patients treated in 35 centers between

2000-2012 were evaluated and 88 patients with a complete set of radiological and clin-
ical data were included. All of the patients had microbiological confirmation from the
CSF. Early and late responders according to fever, headache and mental alterations
were compared. In addition, cumulative comparisons were made for the disappearance
of all findings of the classical triad.
Results. The mean age of the 88 cases included were 33,90 ± 16,41 years. All of

these patients were survivors of TBM. The presence of vasculitis (p = 0.029,
OR = 0.092 [%95 CI, 0.01-0.78]) and lower serum/CSF glucose rate (p = 0.049,
OR = 52.571 [%95 CI, 1.01-2755.26]) were significant variables when early and late re-
sponders were compared. When early and late responder groups were compared for
the normalization of conscious, hydrocephalus was the significant parameter
(p = 0.001, OR = 0.123 [%95 CI, 0.04-0.42]). Accordingly hydrocephalus was of para-
mount importance on headache (p = 0.029, OR = 0.313 [%95 CI, 0.11-0.89]). When
early and late responder groups were compared for the disappearance of all three find-
ings according to median durations, hydrocephalus was found to be the significant pa-
rameter causing late responses (p = 0.005, OR = 0.189 [%95 CI, 0.06-0.61]). On the
other hand, when the effects of clinical, radiological, laboratory, and therapeutic pa-
rameters were evaluated, vasculitis (p < 0.001), hydrocephalus (p = 0.029), and the
use of ethambutol (p = 0.008) were found to be significant parameters in linear regres-
sion analysis. The presence of hydrocephalus was significantly associated with the ex-
tension of headache (21 vs 12, p = 0.025), extension of unconsciousness (19.5 vs 7,
p = 0.001), and delays in clinical responses (21 vs 14, p = 0.007).
Conclusion. We found out that delayed start of antibiotics, hydrocephalus, and

vasculitis. Hydrocephalus seems to be the principal factor affecting the normalization
of the symptoms in TBM.
Disclosures. All authors: No reported disclosures.

1478. Dermatologic Manifestations in Live Attenuated Dengue Vaccines: A
Skin Biopsy Study
Olha Smolynets, DO1; Kristen Pierce, MD1; Laura Greene, MD2; Sean Diehl, PhD3;
Douglas Taatjes, PhD2; Anna Durbin, MD4; Stephen Whitehead, PhD5;
Beth Kirkpatrick, MD6; 1Infectious Diseases, University of Vermont, FAHC,
Burlington, VT; 2Pathology, University of Vermont, FAHC, Burlington, VT;
3University of Vermont, FAHC, Burlington, VT; 4Johns Hopkins Bloomberg School of
Public Health, Takoma Park, MD; 5National Institute of Allergy and Infectious
Diseases, National Institutes of Health, Bethesda, MD; 6University of Vermont College
of Medicine, Burlington, VT
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Background. Dengue fever is an important emerging disease and diffuse maculo-
papular rash is a characterizing clinical feature. Human dendritic cells (DC) are known
targets for dengue virus (DV) infection and the etiology of the rash is hypothesized to
be due to viral replication in DC or an immune mediated response. However, studies
evaluating the presence of DV in dermal DC during wild-type infection and in one
volunteer who received live attenuated dengue vaccine have been conflicting. In previ-
ous clinical trials of the TETRAVAX live attenuated tetravalent dengue vaccine (TDV),
the majority of Caucasian subjects develop vaccine-induced rash (VIR). Examining
VIR may provide important clues to the pathophysiology of wild-type infection.
Methods. In subjects without VIR, a single punch biopsy was performed. In vac-

cinees with VIR, three punch biopsies were done, two from rash site and one from
non-rash site. Light microscopy was used to score the degree of inflammation and
presence of Langerhans cells (LC), a subset of DC, by CD1a immunohistochemistry.
VIR biopsies were also evaluated by dual immunofluorescence (IF) together with con-
focal scanning laser microscopy. 2H2 Ab for DV and CD1a for LC were used as double
labels to demonstrate viral location. Data for neutralizing antibody response and vire-
mia was collected.
Results. 12 subjects received TDV and 7 received placebo. VIR was found in 10

vaccinees (83.3%) and no placebos. Nine (90%) of those with VIR had inflammation

S390 • OFID 2014:1 (Suppl 1) • Poster Abstracts

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



at the rash site, but not at non-rash sites. All VIR specimens demonstrated presence of
DV within the dermis by IF. In 2 (20%) of subjects DV was detected in dermal DC, all
others had extracellular virus. VIR was associated with viremia in 7(70%) of subjects
with VIR, whereas 1 vaccinee without rash had viremia. Inflammation did not clearly
correlate with higher numbers of DC or higher viremia.
Conclusion. Following TDV, DV is present in the skin of all vaccinees with VIR,

which suggests systemic spread of virus. This is supported by the demonstration of vi-
remia in 70% of subjects with VIR. Surprisingly, most DV was extracellular and not
found in DC. VIR may be a clinical indicator of a robust immune response to vacci-
nation. Correlation of VIR with antibody titer is ongoing.
Disclosures. All authors: No reported disclosures.

1479. Evaluation of Tularemia Courses: A Multicenter Study From Turkey
Hakan Erdem1; Derya Ozturk-Engin2; Oguz Karabay3; 1Gata Haydarpasa Hospital,
Istanbul, Turkey; 2Haydarpasa Numume Training Hospital, Istanbul, Turkey;
3Infectious Diseases, Medicine Faculty of Sakarya University, Sakarya, Turkey and
Tularemia Study Group
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Background. In this multicentric study, which is the largest case series ever report-
ed, we aimed to describe the features of tularemia to provide detailed information.
Methods. This multi-center study pooled patients with any form of tularemia

from 41 medical centers in Turkey. The study had a retrospective design and included
patients treated between 2000 and 2013. No control groups were included for this
study. Fatih Sultan Mehmet Training and Research Hospital’s Review Board in Istan-
bul approved the study.
Results. Before the definite diagnosis of tularemia, tonsillitis (n = 653, 63%) and/

or pharyngitis in (n = 146, 14%) were the most frequent the preliminary diagnoses.
The most frequent clinical presentations were oropharyngeal (n = 832, 85.3%), glan-
dular (n = 136, 13.1), oculoglandular (n = 105) forms. In 987 patients (95.5 %) the
lymph nodes were reported to be enlarged, most frequently at the cervical chain [ jug-
ular (n = 599, 58%), submandibular (n = 401, 39%) periauricular (n = 55, 5%)]. Ul-
trasound imaging has shown hyperechoic and hypoechoic patterns (59% and 25%
respectively). Granulomatous inflammation was the most frequent histological find-
ing (56%). The patients were previously given antibiotics for 1176 episodes, mostly
with beta lactam-beta lactamase inhibitors (n = 793, 76%). Anti-tuberculosis medi-
cations were provided in seven (2%) cases. The patients were given rational antibiot-
ics for tularemia after the start of symptoms with a mean of 26.8 ± 37.5 days.
Treatment failure was considered in 495 patients (48%). The most frequent reasons
for failure were the production of suppuration in the lymph nodes after the start of
treatment (n = 426, 86.1%), formation of new lymphadenomegalies under treatment
(n = 146, 29.5%), and persisting complaints despite two weeks of treatment (n = 77,
15.6%). Fine-needle aspiration was performed in 521 patients (50%) as the most fre-
quent drainage method.
Conclusion. In conclusion, tularemia is a long lasting, but a curable disease in this

part of the world. However, the treatment strategy still needs optimization.
Disclosures. All authors: No reported disclosures.

1480. Distinguishing Anaplasmosis from Babesiosis Based on Initial
History, Physical Examination, and Laboratory Data: Is It Possible?
Jared Wasser, MD, MPH1; Paul Nee, MD2; Joann Petrini, PhD, MPH3; 1Internal
Medicine, Danbury Hospital, Danbury, CT; 2Infectious Diseases, Danbury Hospital,
Danbury, CT; 3Medical Education and Research, Danbury Hospital, Danbury, CT
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Background. Patients with presumptive diagnoses of tick-borne illnesses, includ-
ing babesiosis and anaplasmosis are often treated for both diseases given their similar
presentations in the preliminary stages of illness. This delay may expose patients to the
side-effects of unnecessary treatment. During the year 2013, our endemic region saw a
substantial increase in tick-borne illnesses. The aim of this study is to compare the pre-
senting complaints, physical examination findings, laboratory values, and comorbidi-
ties for patients diagnosed with anaplasmosis or babesiosisin during this time of peak
disease activity.
Methods. This cross-sectional study included patients with PCR-confirmed babe-

siosis or anaplasmosis diagnosed between January 1, 2013 and November 1, 2013. Data
were collected from inpatient and outpatient electronic medical records. One-way
analysis of variance was performed on continuous variables (age, duration of illness,
laboratory data) and Fisher’s Exact Test for categorical variables (sex, comorbidities,
presenting signs/symptoms, Lyme disease coinfection). Statistical significance was as-
signed at p < 0.05.
Results. Of the 136 patients studied, 91 were diagnosed with anaplasmosis and

45 with babesiosis. Patients with anaplasmosis were statistically significantly more
likely than those with babesiosis to present earlier to a physician or the ED following
onset of symptoms (6.8 vs 4.2 days) and to have a lower serum sodium (136.4 vs
138.2), leukocyte count (4.5 vs 5.4), and total bilirubin (0.93 vs 1.40) on initial pre-
sentation. However, patients with babesiosis were significantly more likely to have a
lower initial hemoglobin (12.0 vs 14.0) and hematocrit (35.1 vs 40.7), and a higher
lactate dehydrogenase level (1794.5 vs 654.1). Patients with B. microti infection were
significantly more likely to be coinfected with Borrelia burgdorferi compared with
those infected with A. phagocytophilum (53.3% vs 7.7%), and to have a rash
(15.6% vs 5.5%).

Conclusion. Our study shows key differences in the initial presentation, history,
and laboratory values between patients with babesiosis vs anaplasmosis. This informa-
tion may help to narrow and expedite therapeutic choices for patients.
Disclosures. All authors: No reported disclosures.

1481. Foodborne Outbreak of Human Brucellosis Caused by Ingested Raw
Fetal Material of Cattles on Jeju Island
Seung Jin Yoo1; Sang Taek Heo MD, PhD2; Jeong Rae Yoo,1; Keun Hwa Lee3; 1Jeju
National University School of Medicine, Jeju Special-Governing Province, South
Korea; 2Internal Medicine, Jeju National University School of Medicine, Jeju Special-
Governing Province, South Korea; 3Department of Microbiology and Immunology,
Jeju National University School of Medicine, Jeju Special-Governing Province, South
Korea
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Background. The first case of human brucellosis was reported in 2002 in South
Korea, and followed by the incidence, it has been nationally increasing. However, bo-
vine brucellosis, through the management of Animal and Plant Quarantine Agency,
has not been discovered from 2003 to date on Jeju Island. Despite Jeju Island previous-
ly considered a clean area for bovine brucellosis, we experienced an outbreak of human
brucellosis between 2012 and 2013.
Methods. We detected patients with human brucellosis between 2012 and 2013 on

Jeju Island. The epidemiological, clinical, and microbiological data were collected. We
tested for specimens in tissue from wound and blood using nested polymerase chain
reaction (PCR) amplification of 16S ribosomal RNA (rRNA) and omp2. Serologic
screening with standard tube agglutination (STA) test was performed on those who
had a history of a contact with cattles.
Results. Between January 2012 and September 2013, 5 cases were identified on

Jeju Island. Herein, the cases with Brucella abortus infection after ingested raw fetal
materials of cattle at a folk restaurant are reported. All patients were male and immu-
nocompetent. They were infected with brucella by a folk remedy that a raw fetal ma-
terial would restore general conditions. Four cases were confirmed the isolation of
brucella from blood. We investigated folk restaurants and detected a illegal distribution
channel of raw fetal materials of cattle.
Conclusion. Because all patients developed zoonosis by a wrong folk remedy, we

emphasize to enhance an educational program for awareness of zoonosis, active sur-
veillance, detection and a control of illegal distribution channel for brucella infected
animals in other areas.
Disclosures. All authors: No reported disclosures.

1482. Sentinel Surveillance of Respiratory Viral Pathogens in Border Areas
of Western Cambodia
Ilin Chuang, MD, MPH1; Ans Timmermans, PharmD, MPH2; Melanie Melendrez,
PhD3; Youry Se, MD1; Samon Nou4; Nichapat Uthaimongkol1; Stuart Tyner PhD5;
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MD10; Seng Heng, MD10; Ly Sovann, MD10; Chanthap Lon, MD11; Stefan Fernandez,
PhD12; Philippe Buchy, PhD6; David Saunders, MD, MPH1; 1Immunology and
Medicine, Armed Forces Research Institute of Medical Sciences, Bangkok, Thailand;
2Enterics, Armed Forces Research Institute of Medical Sciences, Bangkok, Thailand;
3Walter Reed Army Institute of Research, Silver Spring, MD; 4Armed Forces Research
Institute of Medical Sciences, Battambang, Cambodia; 5Armed Forces Research
Institute of Medical Sciences, JBSA Fort Sam Houston, TX; 6Institute of Pasteur,
Cambodia, Phnom Penh, Cambodia; 7Armed Forces Health Surveillance Center, Silver
Spring,, MD; 8Epidemiology and Disease Surveillance, Armed Forces Research
Institute of Medical Sciences, Bangkok, Thailand; 9Armed Forces Research Institute of
Medical Sciences, Phnom Penh, Cambodia; 10Cambodia Communicable Disease
Control, Phnom Penh, Cambodia; 11Immunology and Medicine, Armed Forces
Research Institute of Medical Sciences, Phnom Penh, Cambodia; 12Virology, Armed
Forces Research Institute of Medical Sciences, Bangkok, Thailand
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Background. Little information is available about influenza and other common
respiratory viruses in border populations in Western Cambodia, a region with relative-
ly high incidence and highest mortality rate of H5N1 and future pandemic potential.
Methods. This out-patient surveillance system complements national surveillance

using the same influenza-like-illness (ILI) case definition: > 1 years of age, fever (axil-
lary≥ 38.10C), cough or sore throat, and fever onset within last five days without other di-
agnosis. Influenza real-time PCRwas performed on combined nasal and throat swabs at 4
sentinel sites betweenMay 2010 andDecember 2012.A subset of positive cases underwent
antigenic analysis andantiviral susceptibility testing. All influenza PCR-negative ILI-spec-
imens were cultured; a subset of culture-negative cases collected between May 2010 and
April 2012 underwent RT-PCR for enteroviruses (EV), rhinoviruses (RV) and EV71.
Results. Among 586 ILI-patients (median age 5, 1-77 years), at least one respiratory

virus was detected in 258 (44%) volunteers; 168 (29%) were positive by influenza PCR- 92
(55%) were flu A and 76 (45%) flu B. Among flu A, 48 (52%) were A/pH1N1, 43 (46%) A/
H3N2 and one A/pH1N1+ B. Sixteen flu B isolates were B/Brisbane/60/2008 and four B/
Malaysia/2506/2004. All 20 flu A and 16 flu B isolates tested were susceptible to oselta-
mivir and zanamivir. Influenza cases occurred almost exclusively in rainy season from
June to November; vaccination coverage in 2010 and 2011 was∼ 20% responding to
A/pH1N1(2009) pandemic and was zero in 2012 among study subjects. Viral culture
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of 418 flu-PCR negative specimens detected adenovirus (5.7%), parainfluenza (3.8%),
with no evidence of respiratory syncytial virus, metapneumovirus, coronavirus, or boca-
virus. EV/RV RT-PCR detected 5.9% non-polio EV among 164 culture-negative speci-
mens: coxsackievirus A4, A6, A8, A9, A12, B3, B4 and echovirus E6 and E9; no EV71
was found.
Conclusion. Influenza epidemiology in this sentinel surveillance showed similar

trends as observed elsewhere in Cambodia. Ongoing surveillance for respiratory virus-
es including influenza and further research to clarify adenovirus and non-polio EVs as
etiologic agents for acute respiratory infections is needed in Cambodia.
Disclosures. All authors: No reported disclosures.

1483. High Rate of Antibiotic Prescriptions for Outpatients with Influenza-
Like Illness in Southern Sri Lanka
L. Gayani Tillekeratne, MD1; Champica K. Bodinayake, MBBS, MD, MRCP2;
Ajith Nagahawatte, MBBS, MD3; Dhammika Vidanagama, MBBS, MD4;
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7Ruhuna University, Galle, Sri Lanka; 8Genetech Research Institute, Colombo, Sri
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NC; 10Pathology, Johns Hopkins University School of Medicine, Baltimore, MD;
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Background. Acute respiratory illnesses, including influenza, account for a large
proportion of ambulatory care visits worldwide. In the developed world, these encoun-
ters commonly result in unwarranted antibiotic prescriptions; data from more re-
source-limited settings are lacking.
Methods: Consecutive patients presenting to the Outpatient Department in the

largest tertiary care hospital in southern Sri Lanka were surveyed for influenza-like ill-
ness (ILI). Patients meeting World Health Organization criteria for ILI– acute onset of
fever ≥38.0°C and cough in prior 7 days—were enrolled. Consenting patients were ad-
ministered a structured questionnaire, physical examination, and nasal/nasopharyn-
geal sampling for rapid influenza A/B testing (Veritor, Becton Dickinson).
Results were released to clinicians only in aggregate, as the test had not been formal-

ly approved for clinical use in Sri Lanka.
Results. We enrolled 311 patients with ILI from March-November 2013, with

54.7% (170) children ≤18 years and 55% (172) males. Approximately half (147,
47.2%) tested positive for influenza: 94 (30.2%) for influenza A and 53 (17.0%) for in-
fluenza B. On bivariable analysis, clinical features associated with influenza included
pleuritic chest pain (26.5% vs 8.8%, p < 0.001), decreased appetite (83.0% vs 72.3%,
p = 0.026), fatigue (87.8% vs 76.7%, p = 0.012), headache (85.0% vs 73.6%,
p = 0.014), arthralgias (81.6% vs 62.9%, p < 0.001), and myalgias (81.6% vs 66.0%,
p = 0.002). Most patients (253, 81.4%) were prescribed antibiotics, with no difference
with regards to influenza status (p = 0.320). Commonly prescribed antibiotics included
penicillins (164, 52.7%), first generation cephalosporins (64, 20.6%), and erythromycin
(12, 3.9%). Patients prescribed antibiotics were more likely to be clinically diagnosed
with a respiratory tract infection vs unspecified viral fever (p < 0.001), and to receive
additional diagnostic tests (22.9% vs 10.3%, p = 0.033).
Conclusion. Approximately 50% of outpatients with ILI had confirmed influenza,

but most were prescribed antibiotics. Improving access to low-cost, rapid diagnostic
tests may decrease excessive antibiotic use, drug-related adverse effects, and healthcare
costs. Rational prescribing of antibiotics in all settings is imperative given the rising
global threat of antimicrobial resistance.
Disclosures. C. W. Woods, Becton Dickinson: Investigator and Scientific Advisor,

Consulting fee and Research support

1484. Detection of Respiratory Syncytial (RSV) and Influenza Viruses in
Children with WHO Defined Pneumonia and Controls from Oshikhandass
Village, Gilgit-Baltistan, Northern Pakistan from 2012-2014; Sensitivity
and Specificity of Rapid Tests vs PCR
Zeba Rasmussen, MD, MPH1; Julia M. Baker, MPH1; Assis Jahan, MSc1; Uzma
Bashir Aamir, MBBS, MPhil2; Fatima Aziz, MSc3; Shahida M. Qureshi, MSc3; Syed
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Cecile Viboud, PhD1; Stacey Knobler, MSc1; 1Division of International Epidemiology
and Population Studies, National Institutes of Health, Fogarty International Center,
Bethesda, MD; 2Department of Virology and Immunology, National Institute of Health,
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University, Karachi, Pakistan; 4Department of Community Health Sciences, Aga Khan
University, Karachi, Pakistan; 5National Institute of Health, Islamabad, Pakistan;
6Department of Biological Sciences, Karakoram International University, Gilgit, Pakistan

Session: 194. Global Infectious Diseases
Saturday, October 11, 2014: 12:30 PM

Background. Rapid viral diagnostic tests are commonly used to determine pre-
sumptive etiology of respiratory infections.
Methods. From 2012-2014, weekly surveillance of 1,176 children <5 years was con-

ducted in Oshikhandass, a remote site with extreme winter and summer temperatures

and 24 hours from reference labs. Nasopharyngeal (NP) swabs (Copan1 Flocked Ultra
Mini Tip) were collected from 233 children with WHO defined pneumonia and 66
controls for local rapid testing, followed by transport in PrimeStore1 medium for
PCR testing at reference labs. From April 2012-January 2013, rapid tests were conduct-
ed using QuickVue1 and from January 2013-March 2014 using Sofia FIA1 . The Lu-
minex1 platform was used from April 2012-November 2013 at AKU, Karachi, and the
Taqman1 Real Time PCR method from December 2013-March 2014 at NIH, Islam-
abad. Reported sensitivity/specificity for QuickVue1 vs cell culture is 92/92% for RSV,
83/89% for Influenza A and 62/98% for Influenza B; for Sofia these are, 100/96%, 97/
95% and 90/97%, respectively.
Results. Using PCR results as the gold standard, sensitivity/specificity of the various

assays were compared. QuickVue1 sensitivity was low for all 3 viruses. The number of
influenza A and B positive results were too low to calculate sensitivity meaningfully. Sen-
sitivity of the RSV Sofia1 test was low when compared with Luminex1 and Taqman1 ,
while specificity for RSV was 74-94%, Influenza A 86-100% and influenza B 89-100%.

QuickVue &
Luminex
N = 60

Sofia &
Luminex
N = 186

Sofia &
Taqman
N = 42

Sens Spec Sens Spec Sens Spec

Inf A 0% 100% 0% 96% 100% 86%
0/6 53/53 0/1 174/181 1/1 32/37

Inf B N/A 100% 100% 91% 100% 89%
0/0 59/59 1/1 164/180 1/1 33/37

RSV 0% 96% 37% 94% 26% 74%
0/11 47/49 10/27 149/159 6/23 14/19

Conclusion. Possible reasons for poor sensitivity include low influenza circulation
in the community and modest sample size. Other factors may be the inability to main-
tain controlled temperatures (15oC-30oC) for the kits and equipment in winter and
summer month field conditions, and remoteness of reference labs. Development of di-
agnostic tests that maintain stability and function over extended time periods and
within a wide range of temperatures is essential to provide reliable results for appro-
priate and timely management of respiratory illness in resource poor environments.

Positive rapid test and PCR results by month

Disclosures. All authors: No reported disclosures.

1485. Measles among immigrant children in Kirikkale, Turkey
Selda Fatma Bulbul1; Gaye Asik, Assistant Doctor2; 1Division of Social Pediatrics,
Kirikkale University, Ankara, Turkey; 2Kirikkale University, Kirikkale, Turkey
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Background. Measles is still a leading cause of death among young children. For
2013, there were 31 520 measles cases reported in the European Region. Turkey is one
of the nine countries where most of the cases were reported (7404 cases). According to
the Ministry of Health (MH), all of these cases were outsourcing (mostly from Europe
and Syria). Among all, 55, 1% of the cases were under 14 years of age and 36, 9% were
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unvaccinated. Turkish MH organized an extensive vaccination campaign in refugee
camps where Syrian children were living. However, out of 800,000 Syrian immigrants
600,000 don’t live in these camps. Currently, receiving the vaccination within a recom-
mended age period has become an important issue in many countries. A certain pro-
portion of the target population lacking timely vaccination could contribute a measles
outbreak, even if the overall coverage of that country was high.
Methods. This is a case-series of five measles cases followed between January

2014-February 2014.
Results. There are not many Syrian immigrants live in Kýrýkkale (a province in

the middle of Anatolia) but, five measles cases (four were in 0-4 age group and one
was 14 years old) were followed.Serological investigation confirmed the diagnosis of
measles in all cases. They were all from the same extended family migrated from the
South-East region of Turkey. This region is close to the Syrian border and also measles
is still exists as a severe problem due to very low socioeconomic status. Common char-
acteristics of our reported patients were being under nutrition, unvaccinated and living
in the same crowded house.
Conclusion. Access to health care for medically uninsured immigrant children is a

public health concern. Immigrant children are vulnerable to many risk factors and face
a number of health problems related to their living conditions. The vaccination cover-
age of migrant children is much lower than that of local children, mainly as a result of
migrants’ high mobility, low socioeconomic status, lower level of knowledge and
awareness about vaccination, and insufficient access to vaccination services. Therefore,
to avoid outbreaks, it is crucial to attain high coverage levels by timely vaccination,
thus, a systematic approach should be targeted to high-risk groups like immigrant
and refugee children.
Disclosures. All authors: No reported disclosures.

1486. Geographic information system (GIS) mapping of endemic
meningitis of 53 municipalities in three departments of Colombia
Miguel Angel Atehortua-Otero; Manuela Valencia; Daniela Villada; John Zapata;
Manuela Jimenez; Alfonso J. Rodriguez-Morales, MD, MSc, DTM&H, FFTM RCPSG,
PhD; Faculty of Health Sciences, Universidad Tecnologica de Pereira, Pereira,
Colombia
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Background. Application of new tools for epidemiological investigations, such as
Geographical Information Systems (GIS), offers a new approach and possibilities for
the eradication or control of infectious diseases. For this reason we developed epide-
miological GIS-based maps for meningitis due to Haemophilus influenzae typo b
(Hib), Streptococcus pneumoniae (Sp), Neisseria meningitidis (Nm) and Mycobacteri-
um tuberculosis (Mt).
Methods. Surveillance cases data (2007-2011) were used to estimate annual inci-

dence rates using reference population data, on above described meningitis (cases/
1,000,000 pop) to develop the first maps of meningitis in the 53 municipalities of
the coffee-triangle region of Colombia (departments Caldas, Quindio, Risaralda).
GIS used was Kosmo1 3.1. Thematic maps were developed according municipalities,
years and etiology.
Results. Between 2007-2011, 136 cases were reported (77 due to Mt, 31 Sp, 17 Nm

and 11 Hib); for a cummulated rate of 55.68 cases/1,000,000 pop (31.52 Mt, 12.69 Sp,
6.96 Nm and 4.50 Hib). During that period, highest meningitis rates due to Mt, Sp, Nm
and Hib were 80.54 cases/1,000,000 pop (2009, Pueblo Rico, Risaralda), 34.90 cases/
1,000,000 pop (2007, Neira, Caldas), 26.02 cases/1,000,000 pop (2011, La Tebaida,
Quindío) and 13.15 cases/1,000,000 pop (2011, Calarcá, Quindío), respectively.
Conclusion. Tuberculosis continue to be a significant cause of meningitis in this

region of Colombia. GIS based disease surveillance was easily and rapidly imple-
mented in this setting and should be useful in developing interventions, in addition
to assessed socioeconomic and healthcare systems conditions for control and
prevention.
Disclosures. All authors: No reported disclosures.
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Pediatria Juan P Garrahan, Buenos Aires, Argentina
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Background. Hydatid disease (HD) is a zoonosis caused by larval forms of Echi-
nococcus granulosus, and is the most frequent cause of liver cysts; however HD is one of
the most neglected diseases. In Argentina, the pathology is endemic, with more than
300 new cases per year. The objective is to identify the epidemiology, clinical features,
treatment, and outcome of children with HD admitted to a public tertiary care
institution.
Methods. Observational study. Patients (p) ≤ 18 years old with Echinococcus gran-

ulosus infection based on WHO International diagnostic criteria were included. Epi-
demiology, clinical criteria, typical organ lesions by imaging techniques,
histopathology, serology and parasitological studies were evaluated. Study period:
from May 1993 to October 2013.
Results. Forty-five patients, most of them from rural areas, were included. Mean

age at diagnosis was 7 years (range 3-17), 53% were male. Lungs and liver were the

most common locations found in 48% and 42% respectively. Four patients (8%) had
a cerebral and 1 p (2%) an ophthalmic cyst. In 38 patients (85%) only one organ was
involved, and 14 patients (30%) had multiple cysts in one or more locations. Median
time between symptom and diagnosis was 3 months (range 1-132). Clinical features
depended on cyst location. Chronic cough and recurrent abdominal pain were the
most frequent symptoms. Five p (11%) were asymptomatic, and 11 p (25%) only
had fever. Specific serological tests were positive in 21 p (50%) and eosinophilia
was seen in 11 p (25%), with a mean of 12.000/mm3. Forty-one patients (92%) received
anti-parasitic drug and surgical treatment. Total cystectomy was performed in
90%. Two p (4%) only required antiparasitic treatment because of the small cyst
size. Complications were observed in 13 p (31%), with lung localization in 8 p
(62%). Three p (6%) relapsed and required another surgery. None of patients died
because of HD.
Conclusion. HD should be differentiated from other cyst types in patients coming

from endemic areas, especially when located in the liver and or lung warranting ade-
quate treatment. Lungs and liver are the most frequent organs involved. Surgery is nec-
essary in the majority of cases.
Disclosures. All authors: No reported disclosures.

1488. Mapping malaria in municipalities of the Coffee-Triangle Region of
Colombia using Geographic information system (GIS)
Cesar Andres Orrego-Acevedo; Yasmin Alexandra Zambrano-Muñoz; Francisco
Javier Garcia-Folleco; Alfonso J. Rodriguez-Morales, MD, MSc, DTM&H, FFTM
RCPSG, PhD; Faculty of Health Sciences, Universidad Tecnologica de Pereira, Pereira,
Colombia
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Background. In other geographical settings, use of GIS for development of
epidemiological maps in malaria has been extensively used, however not in the Cof-
fee-Triangle region of Colombia, an area of three departments and 53 municipalities
with endemic areas of disease for P. vivax, P. falciparum and P. malariae. Then, we
developed such maps.
Methods. Surveillance cases data (2007-2011) were used to estimate annual inci-

dence rates using reference population data, on above described etiological agents of
malaria (cases/100,000 pop) to develop the first maps of malaria in the 53 municipal-
ities of the coffee-triangle region of Colombia (departments Caldas, Quindio, Risaral-
da). GIS used was Kosmo1 3.1. Thirty thematic maps were developed according
municipalities, years and parasite etiology, as well on uncomplicated and complicated
cases.
Results. Between 2007-2011, 6582 cases were reported (6478 uncomplicated and

104 complicated) (77.8% from one department, Risaralda), for a cumulated rate of
269.46 cases/100,000 pop. Among uncomplicated cases, 5722 corresponded to P.
vivax (234.25 cases/100,000 pop), 475 P. falciparum (19.45 cases/100,000 pop), 8 P.
malariae (0.33 cases/100,000 pop) and 273 mixed (P. falciparum/P. vivax) (11.18
cases/100,000 pop). Highest rate was reported in the less developed and more rural
municipality of one department (Pueblo Rico, Risaralda) with 5.77 cases/1,000 pop
(717 cases in 2009).
Conclusion. Burden of disease is concentrated in one department (over 75% of the

cases of the whole region). Use of GIS-based epidemiological maps allow to guide de-
cisions-taking for prevention and control of a public health problem that still repre-
sents a significant issue in the region and the country, particularly in children.
Disclosures. All authors: No reported disclosures.

1489. Fulminant and Fatal: Two Strongyloidiasis Cases in HTLV-1 Patients
Shyam Gandam, MD1; Julie E. Williamson, PharmD2; Christina Coyle, MD3;
Marilou Corpuz, MD4; 1Internal Medicine, Montefiore Medical Center, Bronx, NY;
2Pharmacy, Montefiore Medical Center, Bronx, NY; 3Infectious Disease, Albert
Einstein College of Medicine, Bronx, NY; 4Medicine, Division of Infectious Diseases,
Montefiore Medical Center, Wakefield Campus, Bronx, NY
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Background. The Strongyloides hyperinfection syndrome is a well-known entity
in patients with Human T-cell lymphotropic virus (HTLV-1). We present two cases
of fulminant Strongyloidiasis in two unique HTLV patients in Bronx, NY. First case
is a lethal infection in pregnancy and the second case had disseminated infection caus-
ing multi-organ failure.
Methods. Case 1: A 30 year old, 25 week pregnant patient from Haiti was ad-

mitted to the Obstetrics service for abdominal pain; presumptive diagnoses was
abruptio placenta vs fibroid degeneration. She later developed acute hypoxic respi-
ratory failure and septic shock. She had a still birth delivery, and died after one
week in ICU. Respiratory and stool specimens showed S.stercoralis rhabditiform lar-
vae. She was on antibacterials and Ivermectin, and was positive for HTLV-1. Au-
topsy findings reveal diffuse bronchopneumonia with bilateral hemorrhagic lungs,
likely from S. Stercoralis hyperinfection and E. coli. Case 2: A 61 year old female
from Jamaica presents with weight loss and altered mental status. She had fever,
cachexia, ascites, severe electrolyte disturbances and anemia. Her course was com-
plicated by acute hypoxic respiratory failure, septic shock and polymicrobial bacter-
emia (Escherichia coli and Staphylococcus aureus). She developed skin changes
thought to be necrotizing fasciitis on CT scan. Respiratory and stool microscopy
were positive for S. stercoralis, and she was also positive for HTLV1. After treatment
failure with oral Ivermectin, she was given oral then rectal Ivermectin mixed with
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40% ethanol, and Albendazole. She improved with a prolonged course of Ivermec-
tin. Patient had invasive S.stercoralis with cutaneous, respiratory, GI involvement
causing polymicrobial sepsis.
Conclusion. These cases illustrate the mortality and morbidity of disseminated S.

stercoralis in HTLV-1 co-infections. Pregnancy further enhanced the infection, which
became rapidly lethal. In the second case, malnutrition and extensive GI involvement
likely contributed to dissemination and caused treatment failure with standard Iver-
mectin treatment. Early consideration of Strongyloidiasis and HTLV-1 co-infections
in patients from areas such as Caribbean and Japan, may reduce the morbidity of
the infection.
Disclosures. All authors: No reported disclosures.

1490. Leptospirosis in the Coffee-Triangle Region of Colombia – mapping
incidence and occupational aspects using Geographic information system
(GIS)
Laura Melissa García-Ramírez; Jasmin Yurani Giraldo-Pulgarin; Nelly Agudelo-
Marín; Yeimer Alexander Holguin-Rivera; Sebastián Gómez-Sierra; Paola
Vanessa Ortiz-Revelo; Néstor Javier Velásquez-Bonilla MD, MSc; Alfonso
J. Rodriguez-Morales, MD, MSc, DTM&H, FFTM RCPSG, PhD; Faculty of Health
Sciences, Universidad Tecnologica de Pereira, Pereira, Colombia
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Background. There are few studies using GIS to mapping human leptospirosis.
There are no detailed, municipality-level, epidemiological maps in Colombia neither
in South America. Then, we developed such maps for the Coffee-Triangle Region of
Colombia.
Methods. Surveillance cases data (2007-2011) were used to estimate annual inci-

dence rates of leptospirosis using reference population data (cases/100,000 pop) to de-
velop the first maps of disease in the 53 municipalities of the coffee-triangle region of
Colombia (departments Caldas, Quindio, Risaralda). GIS used was Kosmo1 3.1. Five
thematic maps were developed according municipalities and years. Using labor official
information, an analysis between agriculture (cases among agriculture workers and
harvested areas, available for 2008) with disease occurrence was done (linear
regression).
Results. Between 2007-2011, 786 cases were reported (77.8% from one depart-

ment, Risaralda), for a cumulated rate of 32.18 cases/100,000 pop. Highest rate was re-
ported in the less developed municipality of one department (Pueblo Rico, Risaralda)
with 1535.05 cases/100,000 pop (187 cases, 2009). Armenia (Quindio department cap-
ital city), reported 23.41 cases/100,000 pop (2011). In those patients with identified
occupations, 33.3% were agriculture workers, finding a significant relationship between
the number of cases in 2008 and the harvested area by municipality (r2 = 0.48;
p = 0.0083).
Conclusion. One of the 53 municipalities contributed with almost a quarter of the

cases. Agriculture was significantly associated with the incidence. Use of GIS-based ep-
idemiological maps allow to focus actions in prevention and control for risk zones for
this disease that still represents a significant issue in the region and the country, par-
ticularly in agriculture workers.
Disclosures. All authors: No reported disclosures.

1491. Leptospirosis Mimicking Sepsis: A Multicenter Study
Hava Yilmaz1; Vedat Turhan2; Kadriye Kart Yasar3; Mustafa Hatipoglu4;
Mustafa Sunbul Prof5; Hakan Leblebicioglu, Prof5; 1Infectious Diseases, Ondokuz
Mayis University, Samsun, Turkey; 2Gata Haydarpasa Training Hospital, Infectious
Disease and Clinical Microbiology Deparment, Istanbul, Turkey; 3Infectious Diseases,
Bakirkoy Sadi Konuk Training and Research Hospital, Istanbul, Turkey; 4Infectious
Diseases, Gulhane Military Medical Academy, Haydarpasa Training Hospital,
Istanbul, Turkey; 5Infectious Diseases and Clinical Microbiology, Ondokuz Mayis
University Medical School, Samsun, Turkey
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Background. Leptospirosis is a common zoonotic infection in the world. Whether
anicteric form of leptospirosis is a mild clinical course; icteric form of leptospirosis is
severe clinical course which may sometimes result in mortality in the presence of the
sepsis. The aims of our study were to evaluate clinical and laboratory findings of pa-
tients with leptospirosis according to jaundice and sepsis situations, and also to deter-
mine risk factors for mortality.
Methods. One hundred fifty seven patients were included to the study. The data

between the dates of 1991-2013 from three different hospitals were retrospectively ob-
tained from the formal records and laboratory findings. Patients firstly classified ac-
cording to the presence of sepsis and non-sepsis then, they were divided into
subgroups according to the presence of jaundice as icteric/anicteric. Clinical features
and laboratory data were compared. Risk factors associated with mortality were
determined.
Results. One hundred twenty nine (82%) of the patients were male. One hun-

dred ten of the patients (68%) had signs of sepsis. Vomiting, abdominal pain, the
presence of lung pathology also increased blood urea nitrogen and creatinine levels
was significantly evident in sepsis group (p = 0.046, p = 0.025, p = 0.003, p = 0.002,
p < 0.001, respectively). 99 of the patients (63%) were icteric and jaundice occurred
more frequently in the sepsis group (p = 0.115). At the first admission to hospital,
serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST),

total/direct bilirubin, potassium were higher in died patients than those of living
ones (p = 0.001, p = 0.003, p = 0.034, p = 0.036, p = 0.006; respectively). Change in
mental status ( p = 0.004, OR:5.3, CI 95%: 1711-17042) and ALT elevation (p=
0.030, OR:1.004, CI 95 %: 1,000-1,008) were identified as independent risk factors
for mortality.
Conclusion. The clinical and laboratory findings of leptospirosis are similar to

sepsis. Elevation of serum transaminase and bilirubin levels and also presence of
hyperkalemia has been associated with mortality in patients with leptospirosis. In
areas where the disease is endemic; liver and kidney dysfunction is accompanied
to the sepsis condition. So, leptospirosis should be investigated for the differential
diagnosis.
Disclosures. All authors: No reported disclosures.

1492. Human Leptospirosis Trends: North Eastern Thailand, 2001-2012
Yupin Suputtamongkol, MD1; Wilawan Sangsirinakakul, MD2;
Wiwit Tantibhedhyangkul, PhD3; Chaunpit Suttinont, MD2; Saowaluk Silpasakorn,
BSc1; Ekkarat Wongsawat, MSc1; 1Department of Medicine, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand; 2Maharat Nakhon Ratchasima
Hospital, Nakhon Ratchasima Province, Thailand; 3Department of Immunology,
Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand
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Background. Leptospirosis is an emerging public health problem globally. Since
1996, there has been a marked increase in number of reported leptospirosis cases
and leptospirosis-associated deaths occurring annually in Thailand. The
objective of this study was to determine the changing trend of this disease over time
in Thailand.
Methods. Two prospective hospital-based studies conducted among adult patients

with acute undifferentiated fever (AFI) admitted to Nakhon Ratchasima Hospital, Na-
khon Ratchasima Province, North Eastern, Thailand in 2001-2002 and 2011-2012.
Laboratory tests were performed to determine causes of this syndrome such as lepto-
spirosis, scrub typhus, dengue infection. Incidence, clinical manifestations, and out-
come of leptospirosis were compared between the two study periods.
Results. Two hundred and fifty eight patients were studied between July 2001 and

December 2002, and 481 patients were studied between July 2011 and December 2012.
During the first study period, leptospirosis (94 patients, 36.4%) and scrub typhus (61
patients, 23.6%) were two major causes of AFI. In the second period, scrub typhus (129
patients, 26.8%) was the most common cause of AFI, and leptospirosis was diagnosed
in 63 patients (13.1%). Among patients with leptospirosis, proportion of male patients
(89%), and median age were similar in both study periods. Most cases of leptospirosis
were diagnosed between July and November. Leptospira interrogan serogroup Autum-
nalis was major infecting serogroup in both study periods. However, the case fatality
rate of leptospirosis was significantly higher in 2011-2012 compared with the case fa-
tality rate in 2001-2002 (19% vs6.4%, p < 0.001). Major cause of fatal leptospirosis was
lung hemorrhage and multi-organ failure.
Conclusion. Number of leptospirosis has decreased over time. This trend is similar

to reportable data for leptospirosis complied from passive surveillance of the Ministry
of Public Health, Thailand. However, the case fatality rate of severe leptospirosis was
increased. Severe lung hemorrhage associated with leptospirosis remained the major
cause of dead.
Disclosures. All authors: No reported disclosures.

1493. Clinical features of Scrub typhus in Fukushima, Japan
Masashi Narita, MD1; Naota Monma, PhD2; Hiromi Fujita, PhD3; 1Department of
Medicine, Okinawa Chubu Hospital, Uruma City, Japan; 2Environmental Health
Division, Fukushima Ken-poku Public Health and Welfare Office, Fukushima City,
Japan; 3Mahara Acari Institute, Anan City, Tokushima, Japan
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Background. Scrub typhus is endemic in Fukushima, where the highest number
has been reported from 2006 to 2011 in Japan. The clinical and epidemiological fea-
tures, phylogeneitc information have been reported in IDWeek 2012. The relationship
between the clinical features and serotypes is not clear.
Methods. Observational clinical case series from 2008 to 2014, Retrospective chart

review
Results. Total 42 cases (serotype Karp 18, serotype Kawasaki/Kuroki 24) of scrub

typhus were confirmed as positive by real-time PCR analysis of eschars, and elevated
specific IgM and IgG in the serum specimens in the year of 2008 to 2014. The clinical
features categorized from type 1 to 4 based on two axes of characteristics: severity and
presentation: triad (fever, rash and eschar) or atypical presentation without triad.
Type 1 (mild/typical: 57% of 24/42) showed triad with stable clinical course, Type
2 (severe/typical: 5% of 2/42) presented with shock found to have bleeding tendency
complicated with thrombocytopenia and DIC. Type 3 (severe/ atypical: 12% of 5/42)
predominantly showed organ damage such as arrhythmia, syncope and meningoen-
cephalitis. Type 4 (mild/atypical: 26% of 11/42) presented with the lack of triad, eas-
ily overlooked and resolved without treatment on occasion (5% of 2/42). Atypical
cases with no eschar (14% of 6/42), no fever (10% of 4/42), no rash (5% of 2/42)
are found in Type 4. In terms of serotype, Karp (43% of 18/42) in summer, Kawasa-
ki/Kuroki (57% of 24/42) in late autumn are found with seasonal distribution.
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Phylogenetic information by the gene sequences of the locus for the 56-kDa proteins
showed that the two cases of Type 2 (severe/typical) are same as JP-1 (Karp). Serum
type of Karp distributed from Type 1 to 4 (67, 11, 11 and 11%, respectively) and Ka-
wasaki/Kuroki distributed also from Type 1,3 and 4 (50, 13 and 38%, respectively)
Conclusion. The clinical features of scrub typhus in Fukushima, Japan found to

have diversity in severity, as well as both typical and atypical presentation. Serotype
of Karp has wide clinical features from fatal to mild cases, and Kawasaki/Kuroki
have also various features but non-fatal. The virulence of JP-1 in Type 2 should be
noted. Atypical presentation of scrub typhus should be also mentioned as differential
diagnosis of fever in this endemic area.
Disclosures. All authors: No reported disclosures.

1494. Scrub typhus among patients with acute undifferentiated febrile
illness in a non-tropical, endemic area
Ho-Chul Jung1; Sung-Bin Chon2; Won Sup Oh1; 1Internal Medicine, Kangwon
National University School of Medicine, Chuncheon, South Korea; 2Emergency
Department, Seoul National University College of Medicine, Seoul, South Korea
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Background. Scrub typhus may be a life-threatening infection that usually pre-
sents as acute undifferentiated febrile illness (AUFI). Because of the similarity of clin-
ical features and absence of sensitive point-of-care testing, however, clinicians have
difficulty in differentiating scrub typhus from other etiologies among patients present-
ing with AUFI in acute healthcare settings.
Methods. This cross-sectional study included adult patients hospitalized with

AUFI via the emergency department of a suburban Korean hospital between 2009
and 2013. AUFI was defined as any febrile illness with duration of ≤14 days, without
any indication of localized infection at the time of initial presentation. Using epidemi-
ological, clinical, and laboratory data, cases of scrub typhus, which were confirmed by
indirect immunofluorescence antibody of ≥1:80 in a single serum or a ≥4-fold increase
in paired sera, were compared with those of other AUFI etiologies. A multiple logistic
regression model identified risk factors associated with scrub typhus to develop a clin-
ical prediction rule (CPR) by summing up their regression coefficients. Its perfor-
mance was checked by c-statistic.
Results. Of 382 AUFI cases, etiology was identified in 262 (68.6%): influenza

(26.7%) was the most common cause, followed by acute hepatitis A (24.0%), scrub ty-
phus (20.6%), hemorrhagic fever with renal syndrome (4.6%), primary bacteremia
(4.2%), and Plasmodium vivax malaria (3.4%). Risk factors associated with scrub ty-
phus included age of ≥65 years (simplified regression coefficient, 1), outdoor activity
within the preceding 30 days (1), onset of the illness during the outbreak season of
scrub typhus (2), myalgia (1), or eschar (1) (P < 0.05 for all). The c-statistic of CPR
was 0.971 (95% CI, 0.951–0.991), and that with bootstrapping samples of 1,000 repe-
titions was 0.971 (95% CI, 0.952–0.990). For the cut-off value of ≥3, our CPR showed
the sensitivity of 94.4% (95% CI, 83.7–98.6%) and specificity of 82.2% (95% CI, 76.2–
87.0%).
Conclusion. Scrub typhus is one of the leading causes of AUFI in a non-tropical,

endemic area. Our CPR can assist clinicians to identify immediately cases with scrub
typhus among adult patients presenting AUFI in acute healthcare settings, with a high
sensitivity and specificity.
Disclosures. All authors: No reported disclosures.

1495. Resistance of Fluoroquinolone in Orientia tsutsugamushi Due to
gyrA Mutation in Scrub typhus
Soo Kyung CHO, MD1; Kyung Hwa Park, MD2; Su Mi Choi3; Sook in Jung MD2; Hee-
Chang Jang, MD2; Joon Hwan Ahn, MD2; 1Infectious Disease, Chonnam National
University Medical School, Gwangju, South Korea; 2Chonnam National University
Medical School, Gwangju, South Korea; 3Research Institute of Medical Science,
Chonnam National University, Gwangju, South Korea
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Background. Scrub typhus is a mite-borne rickettsial disease caused by Orientia
tsutsugamushi in endemic areas, and a public health concern for a population of over a
million new cases emerging and a billion people at risk of infection. Although doxycy-
cline remains the standard therapy, some reported effectiveness of levofloxacin as al-
ternative regimen when treatment with doxycycline fails. However, there are clinical
studies that quinolone is not effective in patients with scrub typhus. To clarify these
discrepant results, we evaluated the genotype and mutation in gyrA associated with
quinolone resistances.
Methods. This prospective observational study enrolled patients admitted to a ter-

tiary hospital with scrub typhus from 2008 to 2012. 27 patients enrolled, and we ob-
tained the gyrA gene of Orientia tsutsugamushi from 27 samples. With blood samples,
we sequenced the quinolone resistance-determining region (QRDR), the target of flu-
oroquinolones, by nested polymerase chain reaction targeting the 56-kDa antigen
gene.
Results. The genotype of samples were as followed; 7 Je-cheon strain, 5

Taguchi strain, 4 Boryoung strain, 3 Kanda strain, 3 Karp strain, 3 Pa-joo strain, 2
Ikeda strain. Irrespective of genotype, all 27 samples had the Ser83Leu mutation in
the QRDR domain of gyrA gene, which is known to be associated with quinolone
resistance.

Conclusion. Mutation of gyrA gene was identified in all DNA sample of
O. tsutsugamushi, despite of genotype which enrolled for our study. These data pro-
vide evidence that O. tsutsugamushi has intrinsic resistance to fluoroquinolones, ex-
plaining treatment failures with such antibiotics in scrub typhus. Therefore
fluoroquinolones should not be used for the treatment of scrub typhus, especially
in severe cases.
Disclosures. All authors: No reported disclosures.

1496. Global Health Selective: A New Format for Introducing Topics in
Infectious Diseases and Tropical Medicine for Medical Students at
New York University School of Medicine
Michelle Dallapiazza, MD1; Nathan Bertelsen, MD2; Olugbenga Ogedegde, MD, MS,
MPh2; 1Medicine, New York University School of Medicine, New York, NY; 2Medicine
and Population Health, New York University School of Medicine, New York, NY
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Background. As demand grows for training in Global Health (GH) among med-
ical schools, GH courses can offer new opportunities for teaching in infectious diseases
and tropical medicine. Here, we describe a new selective taught at New York University
School of Medicine (NYUSOM), aimed at introducing future physicians to fund of
knowledge and clinical skills relevant to the practice of global medicine and research.
Methods. The course activities included patient case discussions in tropical med-

icine, clinical assignments in infectious diseases, literature review and journal clubs,
microbiology workshops, and cultural competency and clinical skills simulation
workshops.
Results. As a 4-week clinical clerkship, the GH Selective was completed by

39 students over three years. For each offering, 36 faculty members volunteered
at least 216 hours of teaching hours from 10 NYUSOM departments. One half
of the faculty involvement came from the Division of Infectious Diseases
(Medicine); the Division of Infectious Diseases (Pediatrics); and the Department of
Microbiology. Student feedback was overwhelmingly positive and the selective exceed-
ed expectations.
Conclusion. GH course offerings provide a new vehicle for teaching relevant in-

fectious diseases topics to medical students in innovative formats. The interactive, stu-
dent-centered teaching employed in this course proved successful in introducing
students to research-driven and culturally-sensitive GH care delivery.
Disclosures. All authors: No reported disclosures.

1497. Using Computer Vision and Depth Sensing to Measure Healthcare
Worker-Patient Contacts and Personal Protective Equipment Adherence
within Hospital Rooms
Junyang Chen, BS1; James F. Cremer, PhD2; Alberto Maria Segre, PhD1; Philip
M. Polgreen, MD3; 1University of Iowa, Iowa City, IA; 2Department of Computer
Science, University of Iowa, Iowa City, IA; 3Division of Infectious Diseases,
Department of Internal Medicine, University of Iowa Carver College of Medicine, Iowa
City, IA
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Background. Determining if a healthcare worker (HCW) has practiced hand hy-
giene (HH) on entering or leaving a patient room is routinely performed by a variety of
technologies; detecting potential HH opportunities within the room is more difficult.
Our objective is to determine the feasibility of using computer vision and depth sens-
ing to detect HH opportunities based on patient contacts, as well as determine personal
protective equipment (PPE) adherence.
Methods. We used multiple Microsoft Kinects to track the 3-dimensional

movement of HCWs and their hands within hospital rooms. We apply standard com-
puter vision techniques to recognize and determine the position of fiducial markers
attached to the patient’s bed determin the location of HCW hands with respect to
the bed. The only data saved is in the form of Cartesian (x, y, and z) coordinates
from which we can recreate skeletal paths of HCWs with respect to the bed and the
room.
To measure our system’s ability to detect HCW-patient contacts we counted each

time a HCW’s hands entered a virtual rectangular box aligned with a patient bed.
To measure PPE adherence, we identify the hands, torso, and face of each HCW on
room entry, determine the color of each body area, and compare it to the standard
color of gloves, gowns and face masks, respectively. Independently, we visually exam-
ined a ground truth video recording, producing a manual count for both contact and
PPE adherence. We compared our system’s results to ground truth.
Results. Overall, for touch detection the sensitivity was 99.7%, with a positive

predictive value of 98.7%. For gowned entrances, sensitivity was 100.0% and specif-
icity was 98.15%. For masked entrances, sensitivity was 100.0% and specificity was
98.75%, and for gloved entrances the sensitivity was 86.21% and specificity was
98.28%.
Conclusion. Using computer vision and depth sensing, we can estimate potential

HH opportunities at the patient bedside and also estimate adherence to PPE adher-
ence. Our approach can provide fine-grained estimates of how and how often
HCWs interact directly with patients. Such approaches will help inform sub-room-
level HH-monitoring efforts and other patient safety research.
Disclosures. P. M. Polgreen, GOJO Industries: Grant Investigator, Research grant

and Research support
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1498. Targeted Solutions to Increase Hand Hygiene
Ashley Mallek, BSHSM1; Jorge P Parada, MD, MPH2,3; Joseph Bailey, BS4;
Marcelina Wawrzyniak, MSN, RN1; William Barron, MD, FACP3; Martha Martin,
BSN, RN, SCRN5; Kathleen Fujiu, RN, BSN, MBA, OCN3; 1Infection Prevention,
Loyola University Medical Center, Maywood, IL; 2Hines VA Hospital, Hines, IL;
3Loyola University Medical Center, Maywood, IL; 4School of Medicine, Loyola
University of Chicago Stritch School of Medicine, Maywood, IL; 5Neurosciences,
Loyola University Medical Center, Oak Park, IL

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Hand hygiene (HH) is a fundamental behavior for infection preven-
tion. However, HH is commonly suboptimal, with compliance often only ∼30-60%. In
2010, the Joint Commission Center for Transforming Healthcare launched the Target-
ed Solutions Tool (TST) for Hand Hygiene to aid institutions to increase HH compli-
ance. Building on the principles and tools provided by the TST, we launched a HH
Quality Improvement (HHQI) initiative on three pilot units.
Methods. Two medical wards and an ICU were in the HHQI pilot. A cadre of

anonymous observers were trained and deployed for a two month period of covert
baseline observations (n > 1,000) spanning all shifts/all days. Proper HH was defined
as washing upon entry and exit from the patient environment. The second phase of the
HHQI involved Just In Time Coaches (JITC) tasked to interact with staff on the pilot
units, to coach noncompliant behavior, and to solicit the barriers to best practices. A
team of JITCs seen as leaders in the organization, including nurse managers and med-
ical directors, were trained and deployed on the pilot units.
Results. Figures 1-3 show pre and post-JITC HH compliance overall by unit, upon

entry and exit, and by healthcare worker type.

Conclusion. Baseline HH rates at our institution were suboptimal. Interventions
with JITCs proved to be an effective tool to improve compliance and better understand
barriers to best practices. JITCs found that HH noncompliance was largely due to many
staff believing that HH was not required if they were entering a room not planning to
have direct patient contact. Others believed gloves were an acceptable replacement for
HH. While the goal is still 90% compliance, JITC was associated with statistically signifi-
cant increases in HH rates early on during the pilot. It remains to be seen if this can be
further improved and sustained, but the robust response to coaching indicates that firm
emphasis on HH from leadership on the units can lead to rapid and significant improve-
ments in compliance. Further efforts of the HHQI will include expanded institution
wide JITC and education programs, as well as increasing the number of alcohol

dispensers to facilitate proper HH. By facilitating appropriate behaviors while changing
the culture of safety we hope to see greater sustained improvements in HH compliance.
Disclosures. All authors: No reported disclosures.

1499. Sustaining Hand Hygiene (HH) Near Perfect Compliance (C) with
Just Culture (JC) – Accountability for Patient Care
Ashley Querry, BS1; Carlene Muto, MD, MS, FSHEA2; 1Infection Prevention and
Control, University of Pittsburgh Medical Center, Pittsburgh, PA; 2Infection
Prevention and Hospital Epidemiology, University of Pittsburgh Medical Center,
Presbyterian University Hospital, Pittsburgh, PA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. HH is considered the most important way to prevent infections. Previ-
ous studies found deplorable Health Care Personnel (HCPs) HHC rates. Zero tolerance for
HH nonC was adopted in 2003. Since then an ongoing HH campaign has been in place.
HHC increased from 50% to 60% but peaked at 70%. In 2012 University of Pittsburgh
Medical Center - Presbyterian (UPMC) HH campaign added JC, a system design to affect
behavior. HCP are held accountable for conscious disregard for safety but not for system
failures. HH nonC follows normal disciplinary process; verbal warning, written warning,
final written warning, termination. JC was implemented in June 2012 and was associated
with an immediate increased to near perfect HHC. Many investigators have reported suc-
cess after HH initiatives but gains are often not sustainable. The objective of this study was
to determine if neatly perfect HHC was sustainable after JC implementation.
Methods. ∼800 standardized HH observations were collected monthly by 4

trained covert monitors (CoM). Rates were compared for 2 periods, pre intervention
(P1) =March 2008-May 2012 and post intervention (P2) = June 2012 – April 2014. Bi-
annual CoM training, education, and use of both soap and alcohol sanitizers were used
in both periods. JC was implemented in June 2012. Education was provided initially
and July 2013. Monthly HH observations were validated quarterly by external
observers.
Results. See table.

HH C increased from a mean of 62.7 % (40,972/65,385) in P1 to 96.9% (18,321/18915) in P2, OR
=0.05 (CI, 0.05-0.06, p < 10−10) and has been ≥97% over the past 8 months. Overall 117 HCP
received progressive disciplinary action; 112 verbal warnings, 1 written warning, 2 terminated,
and 2 cases dismissed after JC deemed events to be secondary to system failure.

Conclusion. Incorporating a JC of patient safety with accountability and potential
disciplinary action can drive HHC to near 100% and sustain near perfect HHC
Initiatives without accountability may increase HHC but gains are not sustainable
The acknowledgment of HH importance can become incorporated into the way

work is done and system change can be achieved and sustained when JC system design
is utilized.
Disclosures. All authors: No reported disclosures.

1500. Predictors of Hand Hygiene in the Emergency Department (ED):
Impact of ED Crowding
Matthew P. Muller, MD, PhD, FRCPC1; Eileen J. Carter, RN, BSN2; Naureen Siddiqui,
MSc3; Elaine Larson, RN, PhD, FAAN, CIC2; 1Medicine, St. Michael’s Hospital,
Toronto, ON, Canada; 2Columbia University School of Nursing, New York, NY;
3St. Michael’s Hospital, Toronto, ON, Canada

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Hand hygiene (HH) is not well studied in the emergency depart-
ment (ED). In other settings, increased workload is associated with reduced compli-
ance. We tested this hypothesis in the ED.
Methods. ED HH compliance was tracked at our facility by direct observation

from January 2011 to October 2013. Daily ED patient volumes, staffing levels and
mean time to MD assessment (TMDA) were used as measures of ED crowding. Pre-
dictors associated with compliance in univariate analysis (p < 0.2) were included in a
multivariate logistic regression model.
Results. Average compliance was 29% (325/1116): 10% before aseptic procedures,

22% before patient/environmental contact, 26% after body fluid exposure and 37%
after patient/environmental contact. Alcohol-based sanitizer was used 66% (215/
325) of the time. Nurse staffing levels and patient volumes were not associated with
compliance but TMDA was. Compliance was 38% for TMDA in the first quartile
and 25% for TMDA in the fourth quartile (figure). Predictors of reduced compliance
that remained significant (p < 0.05) in the multivariate model included: longer TMDA;
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HH prior to patient/environmental contact or aseptic procedures (vs HH after con-
tact); and professional designation of ‘housekeeping’ or ‘other’ (vs nursing).

Conclusion. HH compliance in the ED was low. Soap/water are still used for 33%
of HH. Increased TMDA and indication for HH were the strongest predictors of com-
pliance. The drop in compliance seen with increasing TMDA indicates that ED crowd-
ing contributes to poor ED HH. Strategies to reduce the time required for HH in the
ED (including optimal placement of dispensers or use of personal dispensers) and im-
prove workflow practices are logical targets for improvement.
Disclosures. All authors: No reported disclosures.

1501. Inpatient Unit-Based Safety Culture Factors Associated with
Sustained Hand Hygiene Compliance
Jonathan Wolfe, MD; Henry Domenico, MS; Gerald Hickson, MD; Deede Wang, MS,
MBA; Marilyn Dubree, MSN, RN; Nancye Feistritzer, DNP, RN; Nancy Wells, DNSc,
RN; Thomas Talbot, MD, MPH; Vanderbilt University, Nashville, TN

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Following institution of a hand hygiene (HH) program at an aca-
demic medical center, inpatient unit HH compliance increased from 58 to 92% over
3 years. The rate of improvement varied, with some units having early, sustained in-
creases, and others exhibiting protracted improvement rates. We examined the associ-
ation between patterns of HH compliance improvement and unit safety culture
measures.

Methods. Adult inpatient units (N = 35) were categorized based on their pattern of
HH compliance improvement (e.g., laggards = did not attain 90% compliance at three
years; early adopters = achieved 80% compliance by year 1 and sustained high compli-
ance during years 2-3; other = non-laggard/non-early adopter). Unit-based safety culture
measures were collected, including nursing satisfaction scores (National Database of
Nursing Quality Indicators [NDNQI]), patient ratings of quality and teamwork (Hospi-
tal Consumer Assessment of Healthcare Provider and Systems [HCAHPS]), and patient
complaint rates. Case Mix Index (CMI), staff turnover rates, and annual changes in pa-
tient volume were also collected. Associations between each metric and laggard status
were tested using a Mann-Whitney U test. Multivariate ordinal regression analysis
was conducted using the outcomes of early adopter, laggard, or other and the variables
of nursing satisfaction, CMI, patient complaint rate, and staff turnover rate.
Results. Laggard units had lower nursing satisfaction scores, lower patient ratings

of quality, and a higher rate of patient complaints, although these differences were not
statistically significant, potentially due to low sample size. Staff turnover rates, CMI,

patient ratings of teamwork, and patient volume changes did not significantly differ
between the groups. In the multivariate model, nursing satisfaction scores, CMI, and
the patient complaint rate were, as a group, significantly associated with laggard status,
(R-Squared = .35).
Conclusion. Uptake of HH compliance was associated with factors related to a

unit’s safety culture and teamwork. Staff turnover rates and patient volume changes
were not associated with degree of uptake, suggesting that a strong unit culture may
minimize the impact of such transitions on quality improvement programs.
Disclosures. All authors: No reported disclosures.

1502. Clean Hands Safe Hands: Behavioral Differences Between Doctors,
Nurses and Allied Health Workers
Andrew Green, MD1; Muhamad Alif Ibrahim2; Chengzi Chow2; Bee Fong Poh RN3;
Angela Chow, MBBS, MMed, Grad Dip (FM), MS (Epi), FAMS2; 1Preventive
Medicine, National University Hospital Systems, Singapore; 2Clinical Epidemiology,
Tan Tock Seng Hospital, Singapore; 3Infection Control, Tan Tock Seng Hospital,
Singapore

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Although hand hygiene (HH) is known to be central in reducing
healthcare-associated infections, it is not consistently practiced. Audit reports in our
hospital have shown that adherence rates have persistently been suboptimal at 50-60%.
More importantly, the audits also showed differences in compliance rates between the
healthcare workers (HCWs): physicians, nurses and allied health professionals (AH).
Understanding why these differences are present may be key to designing better HH
compliance strategies.
Methods. This is a cross-sectional study of physicians, nurses and AH in Tan Tock

Seng Hospital Singapore using an anonymous questionnaire survey. Personal motiva-
tion and cognitive domains influencing HH compliance were assessed and compared
between the three groups.
Results. We obtained 1064 valid surveys for analysis. Nurses reported the highest

HH compliance (40.2% vs physicians 22.8%, AH 31.0%, p < 0.01) and motivation for
improving their own HH compliance compared to the other groups (98.9% vs physi-
cians, 96.5% and AH, 94.1%, p < 0.01).
Seven cognitive domains were identified from the survey: 1. Positive knowledge, at-

titude and behaviors (kno), 2. Personal motivators and enablers (pers), 3. Emotional
motivators (emo), 4. Need for external reminders (ext), 5. Barriers to HH (bar), 6. Pref-
erence for alcohol hand-rub (alc) and 7. Embarrassed if reminded (emba). Of these,
kno, bar, pers, ext and emo were independently associated with good HH compliance.
The domains pers and ext were also independently associated with the perceived ability
to improve HH compliance (Table 1).
In a subgroup analysis of each HCW, we found that factors significantly associated with

HH compliance were different between the groups (Table 2). In nurses, perswas positively
associated with HH compliance, while ext was associated negatively. In physicians, kno
was positively associated with compliance, while ext, emba, barwere negatively associated.
Lastly, the AH group’s HH compliance was only associated with emo (positive).

Conclusion. Our study has shown differences in socio-cognitive domains influ-
encing HH compliance between groups of HCWs. Understanding these differences
would permit a more targeted approach to improve HH compliance in hospitals.
Disclosures. All authors: No reported disclosures.
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1503. Individual Accountability and Direct Feedback to Achieve and
Sustain Good Hand Hygiene Performance
Lisa L. Maragakis, MD, MPH1; Polly Trexler, MS, CIC2; Redonda Miller, MD3;
Hanan Aboumatar, MD4; Bria Graham, MPH5; 1Johns Hopkins University School of
Medicine, Baltimore, MD; 2Hospital Epidemiology and Infection Control, Johns
Hopkins Medical Institutions, Baltimore, MD; 3Medicine, Johns Hopkins University
School of Medicine, Baltimore, MD; 4General Internal Medicine, Johns Hopkins
University School of Medicine, Baltimore, MD; 5Hospital Epidemiology and Infection
Control, Johns Hopkins Hospital, Baltimore, MD

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Hand hygiene (HH) is a fundamental infection prevention
practice to prevent healthcare-associated infections and transmission of organisms,
and is therefore a top patient safety priority. When our hospital initiated rigorous
hand hygiene monitoring and data feedback in 2007, HH compliance was extremely
low (20-30%). We planned and implemented a multi-faceted HH improvement
program.
Methods. The Department of Hospital Epidemiology and Infection Control part-

nered with Executive Leadership, multi-disciplinary HH champions, hospital units
and services, and a Hand Hygiene Task Force to implement a comprehensive hand
hygiene program including Secret Shopper monitoring by trained observers, timely
HH data feedback to units and services, unit- based monitoring and improvement ef-
forts, and a HH Improvement Toolkit. When HH performance plateaued and further
intervention was required, a Direct Feedback program was launched to provide re-
minders and education at the moment staff was observed missing a hand hygiene op-
portunity. Most recently, a HH accountability model was introduced holding staff
accountable for individual HH compliance in a disciplinary model with escalating con-
sequences for repeat offences.
Results. Hand hygiene compliance increased markedly after the introduction of

direct feedback and the accountability model, reaching a record high of 97%. Per-
formance has been sustained for 6 months, November 2013 through April 2014.
High HH performance is seen across all services and provider types. There are 48
units on our Hand Hygiene Honor Roll for sustaining hand hygiene compliance of
90% or greater for 3 or more consecutive months. MRSA, VRE, and C. difficile
transmission decreased and was temporally correlated with the HH compliance
increase.
Conclusion. Hand hygiene improvement requires sustained effort and multi-fac-

eted interventions over a number of years. Individual accountability and direct feed-
back were important additions to data monitoring and feedback to achieve culture
change and sustained high HH performance. HH improvement is correlated with de-
monstrable decreases in MDRO transmission.
Disclosures. All authors: No reported disclosures.

1504. Implementing an Electronic Hand Hygiene Tracking Device at an
Acute-Care Facility
Sarah Edmonds, MS1; Joan Seidel2; Jenna Amerine2; Patrick O’keefe3; Kyle Fox4;
Bruce Stouch5; Andrew Sahud, MD6; 1Research and Development, GOJO Industries,
Inc., Akron, OH; 2Robinson Memorial Hospital, Ravenna, OH; 3O’Keefe Electronics
Inc., Wellington, OH; 4GOJO Industries, Akron, OH; 5The Philadelphia College of
Medicine, Philadelphia, PA; 6Allegheny General Hospital, Pittsburgh, PA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. With hand hygiene (HH) compliance seldom reaching 50%
in healthcare, electronic compliance monitoring systems (ECMS) are supplanting
the gold standard of monitoring with direct observation and feedback to in-
crease compliance. We sought to determine the impact on HH compliance of an
ECMS in an acute-care facility and to analyze theoretical constructs of health care
workers (HCWs) and factors that impact program success and compliance
improvement.
Methods. Pedometer-like ECMS devices were carried by 11 HCWs in a wing of a

117-bed acute-care hospital during a multi-phase study. Compliance was captured by
direct observation and electronic recording through triggers installed in patient rooms
and in touch-free dispensers. Feedback was disabled during Phase I, enabled during
Phase II, and questionnaires were administered pre- and post-study. Comparisons of
compliance between phases and according to work shift, in addition to questionnaire
score differences, were calculated.
Results. During Phase I, HH compliance recorded by direct observation was

53.3% compared to 37.1% measured by ECMS. During Phase II, direct observation
compliance decreased to 44.8% while ECMS increased to 50.8%. There was a statisti-
cally significant 22% increase in compliance from Phase I to Phase II. Timing of the
work shift appeared to have a significant impact on compliance in Phase I where it
was 40.4% during the day and 25.3% at night. However, compliance significantly
increased in Phase II in all work shifts and, differences between work shift were
no longer detected. Weekly quality checks for ECMS device accuracy were 93.6%,
but verbatim questionnaire responses addressed concerns of accuracy and indiffer-
ence to device use.
Conclusion. Despite a significant increase in HH compliance with ECMS, re-

cruitment and retention of HCWs in the study was challenging, thus impacting

sample size and leading to potential volunteer bias. Future studies may benefit
from applying incentives, penalties or mandatory use of ECMS to sustain increased
HH compliance. Developing a strong theoretical framework and identifying HH
barriers and perceptions among HCWs prior to employing intervention may pro-
mote program success.
Disclosures. S. Edmonds, GOJO Industries: Employee, Salary K. Fox, GOJO In-

dustries: Employee, Salary

1506. Variable Correlation Between Hand Hygiene Compliance and MRSA,
VRE, and C. difficile incidence
Roger VAraujo-Castillo, MD1,2; Sharon BWright, MD, MPH1,2; Linda M Baldini, RN2;
Graham M Snyder, MD, SM1,2; 1Department of Medicine, Division of Infectious
Diseases, Beth Israel Deaconess Medical Center, Boston, MA; 2Division of Infection
Control/Hospital Epidemiology, Silverman Institute for Health Care Quality and
Safety, Beth Israel Deaconess Medical Center, Boston, MA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Hand hygiene (HH) programs have been shown to reduce
nosocomial infections but their relative impact on specific bacterial pathogens
remains unclear. Understanding the effect of HH compliance on these
pathogens may be important in prevention efforts. We sought to quantify the correla-
tion between HH compliance and the incidence of MRSA, VRE and C. difficile at our
institution.
Methods. A retrospective study was conducted using HH and MDRO data collect-

ed from January 2011 - March 2014. HH compliance was measured via product usage.
Empty soap and alcohol hand rub containers are collected and counted weekly. HH
events are calculated as the volume of product used divided by the standard aliquot
per HH event. HH product usage rate (PUR) is calculated as the number of events
per patient-days for each inpatient unit. All incident clinical and surveillance cultures
positive for MRSA or VRE and nucleic acid amplification assays positive for C. difficile,
obtained ≥2 calendar days after admission, were considered nosocomial cases. Only
first cases per patient per organism were included. Number of cases and PUR were ob-
tained for each unit and quarter, and then correlated using Pearson’s correlation co-
efficient and generalized linear models controlling for unit type (intensive care unit
[ICU] vs non-ICU), quarter.
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Results. Eighty-three periods were included: 63 (75.9%) ICU periods and 20
(24.1%) non-ICU periods. PUR ranged from 31.8 to 437.0 HH/patient/day. The
median was significantly higher in ICUs than in non-ICUs (231.8 vs 59.8,
p < 0.001). There were significant negative correlations between MRSA and PUR
(r = 0.43, p < 0.001) and VRE and PUR (r = 0.25; p= 0.022), but correlation was
poor for C. difficile (figures). Adjusting for quarter and stratified by unit type, cor-
relations for ICUs remained strong for MRSA (r = 0.52, p = 0.002) but weakened for
VRE (r = 0.37, p = 0.081). Correlations for non-ICU units became non-significant.
Conclusion. HH compliance measured by product usage correlated well with

MRSA cases overall and in ICU settings. VRE correlated more weakly and C. difficile
correlated poorly. This ecological study suggests that the impact of HH over specific
organisms is variable and may be related to the modes of transmission of each
pathogen.
Disclosures. All authors: No reported disclosures.

1507. Impact of Electronic Compliance Monitoring in an Ambulatory
Pediatric Orthopedic Clinic
Sarah Edmonds, MS1; Linda Weld2; Jane Kirk3; Bruce Stouch4; 1Research and
Development, GOJO Industries, Inc., Akron, OH; 2Texas Scottish Rite, Dallas, TX;
3GOJO Industries, Akron, OH; 4The Philadelphia College of Medicine, Philadelphia,
PA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Hand hygiene is one of the most crucial steps for preventing the
transmission of illness; however rates of hand hygiene are persistently low. While
most care occurs in ambulatory settings, there is little data on hand hygiene compli-
ance rates in this environment. This study used an electronic hand hygiene compliance
monitoring system to evaluate the impact of a comprehensive hand hygiene program
on compliance rates in an ambulatory care clinic.
Methods. A compliance activity monitoring system was installed to monitor all

exam room entries and exits in the clinic and all hand hygiene events from soap or
sanitizer dispensers. Compliance was measured as number of events / number of en-
tries and exits. Baseline measurements were taken without HCW knowledge from Feb-
ruary 9, 2013-February 24, 2013. The intervention, which included implementation of
a comprehensive hand hygiene program, ran from March 1, 2013-May 23, 2013. A
post-study assessment from May 24, 2013-August 15, 2013 determined whether
changes in compliance rates were sustainable. Pre- and post-study questionnaires as-
sessed HCW knowledge, attitudes, and practices regarding hand hygiene. Appropriate
statistical comparisons were made.
Results. There was a significant increase in the mean compliance rate from base-

line to the intervention period, from 10.6% to 19.1%, representing an 80% increase.
Additionally, the mean compliance rate in the post-study period was 13.6% which
was significantly higher than the pre-study period, but a significant decline from the
intervention period. Questionnaire data showed that HCWs perceived a significant
increase in the amount of feedback they were given on their hand hygiene compli-
ance, and observed a significant increase in the number of reminders to do hand
hygiene.
Conclusion. Implementation of a hand hygiene program that includes a compli-

ance activity monitoring system resulted in a significant, sustained improvement in
hand hygiene compliance rates. However, sustaining increased rates after the interven-
tion period continues to be problematic. Further research will help better understand
how to sustain increased hand hygiene compliance rates over extended time periods
and to determine the impact of the compliance monitoring system on clinical out-
comes, including infection rates.
Disclosures. S. Edmonds, GOJO Industries: Employee, Salary J. Kirk, GOJO In-

dustries: Employee, Salary

1508. Expected vs Actual WHO Five Moments Compliance among
Paramedic Emergency Responders
Amy Irwin, DNP, RN1; Sean O’malley, MPH2; Kaitlin Gorman, BS1; Mary Bessesen,
MD3; Cynthia Gibert, MD, MSc4; Ann-Christine Nyquist, MD, MSPH5; Trish M. Perl,
MD, MSc, FIDSA, FSHEA6; Lewis J. Radonovich, MD7; Maria C. Rodriguez-Barradas,
MD8; Michael S. Simberkoff, MD7; Connie Price, MD9; 1Medicine, Denver Health
Medical Center, Denver, CO; 2Denver Health, Denver, CO; 3VA Eastern Colorado
Healthcare System, Denver, CO; 4VA Medical Center, Washington, DC; 5Children’s
Hospital Colorado, Aurora, CO; 6Medicine, Johns Hopkins Medical Institutions,
Baltimore, MD; 7VA New York Harbor Healthcare System, New York, NY; 8Infectious
Diseases and Medicine, Michael E. DeBakey VA Medical Center, Houston, TX;
9Infectious Diseases, Denver Health Medical Center, Denver, CO

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. WHO Five Moments (5M) is the gold-standard for the performance
and measurement of Hand Hygiene (HH) compliance in hospital settings. Emergency
responders practice in atypical environments where length patient transport time is
often critical to clinical outcomes. To date however, there are no studies demonstrating
the expected vs actual time spent on complying with WHO 5M performance indica-
tors in the paramedic population.
Methods. HandyAudit1 was used to collect HH compliance opportunities ac-

cording to 5M among Paramedics at an urban, level-one trauma center in the USA
Rocky Mountain Region. A total of 220 hours of direct HH observations were analyzed
over two seasons (2012-2014) of the Respiratory Protection Effectiveness Clinical Trial
(ResPECT). WHO 5M compliance was measured in time (hand washing= 50 seconds;
alcohol rub = 25 seconds) according to expected and actual.
Results. A total of 106 paramedic-patient care transports were observed. Actual

time spent on HH compliance was significantly lower than expected compliance. Ex-
pected compliance increases total time per patient 5.5-11 minutes depending on HH
method implemented (table). Twenty-one HH observations occurred (12 Alcohol
Rubs, 9 Hand Washing) in the external, non-patient care environment (i.e., staff
break rooms), thus immeasurable in the context of WHO 5M due to HH performance
location.

Conclusion. Paramedic WHO 5M compliance is suboptimal and education on
WHO 5M performance indicators is needed. An emphasis that HH performance is
to occur within the context of the patient environment is suggested in order to further
increase WHO 5M compliance. Additionally, future HH research in the paramedic
population for consideration is a paradigm shift model to account for unique workflow
and access to HH issues.
Disclosures. All authors: No reported disclosures.

1509. Assessment of Hand Hygiene Practices And Usage of Alcohol-Based
hand Sanitizer in Three Kenyan Hospitals, 2011-12
Linus Ndegwa, MPHE; Infection Control, KEMRI, Nairobi, Kuwait

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Hand hygiene (HH) by healthcare providers (HP) prevents
healthcare-associated infections. Routine use of alcohol-based handrub (ABHR)
increases HH adherence but can be cost-prohibitive. The World Health Organiza-
tion (WHO) published methods for local production of ABHR to sustain supply
and control costs in low-resource settings. The objective was to describe: 1)
baseline HH adherence; 2) perceptions of locally-produced ABHR among
HP; and 3) cost savings associated with local production of ABHR in 3 Kenyan
hospitals.
Methods. Baseline HH adherence was defined as the number of successful HH

events (HH with soap and water or ABHR) divided by the number of WHO-defined
HH opportunities observed. Baseline HH adherence data was collected from De-
cember 2011 to May 2012 by trained observers in 16 wards. Differences in adher-
ence by ward, HP type and before and after ABHR introduction were assessed using
χ2 tests. Nine focus groups were conducted with doctors, nurses, and other provid-
ers to assess perceptions of ABHR; transcripts were qualitatively coded using a stan-
dardized approach to describe key themes. ABHR was prepared in the hospitals
using the published WHO formulation; data were collected from April 2012 to
April 2013 and compared to the average wholesale cost of 8 brands of ABHR avail-
able to hospitals.
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Results. Baseline HH adherence was 28%. ICU had the highest rates, while surgical
and pediatric wards the lowest (figure). HH adherence significantly varied by HP type;
doctors and clinical officers had the lowest adherence. Focus group respondents most
often reported liking ABHR because it is fast and efficient to use and its perceived ef-
ficacy; dislikes included its smell and the residue it left on hands. Product availability
was the dominant theme for sustainability, particularly “constant supply,” “strategic
placement” and “cheaper production.” Production cost of ABHR was US$3.10 per
liter compared to an average commercial purchase price of US$24.50. Throughout
the pilot, 2166 litres of ABHR were used in the sites, with average monthly savings
of $8503.

Conclusion. There is low HH adherence in Kenyan hospitals. Local production
may provide a cost-saving sustainable source of ABHR that could improve HH adher-
ence by Kenyan HP who like ABHR for its time-efficiency and perceived efficacy.
Disclosures. All authors: No reported disclosures.

1510. Improving healthcare worker hand hygiene adherence before patient
contact: A contest between three Japanese tertiary care centers
Hitoshi Honda, MD1; Tomoko Sakihama, RN, CNIC, MSN2; Sanjay Saint, MD, MPH3;
Karen Fowler, MPH4; Toru Kamiya, MD5; Yumiko Sato, RN, CNIC, MSN6;
Ritsuko Iuchi, RN, CNIC, MSN7; Yasuharu Tokuda, MD MPH8; 1Division of
Infectious Diseases and Department of Medicine, Tokyo Metropolitan Tama Medical
Center, Fuchu, Tokyo, Japan; 2Department of Nursing, International University of
Health and Welfare Graduate School, Minato, Japan; 3Veterans Affairs Ann Arbor
Healthcare System, Ann Arbor, MI; 4Ann Arbor VA Medical Center, Ann Arbor, MI;
5Department of Infectious Disease and General Internal Medicine, Rakuwakai Otowa
Hospital, Kyoto, Japan; 6Infection Prevention, Teine Keijinkai Medical Center,
Sapporo, Japan; 7Rakuwakai Otowa Hospital, Kyoto, Japan; 8Japan Community
Healthcare Organization, Tokyo, Japan

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Proper hand hygiene is an important strategy to prevent healthcare-
associated infection. We previously showed low hand hygiene adherence among
healthcare workers in four Japanese hospitals (adherence between 11% and 25%). In
the current study, we evaluate the impact of a contest to improve hand hygiene prac-
tices of healthcare workers in three Japanese tertiary care centers.
Methods. Hand hygiene adherence was re-evaluated in three to four wards in

each hospital - a surgical unit, a medical unit, an intensive care unit, and/or an
emergency department – after a 6-month hand hygiene intervention. While all hos-
pitals were provided guidance about the World Health Organization (WHO) mul-
timodal hand-hygiene intervention, each hospital could tailor the intervention to
their facility. Post-intervention hand hygiene adherence rates for each unit and hos-
pital were compared to pre-intervention rates. Using the same methods as for pre-
intervention, we focused on hand hygiene before patient contact. The hospital that
achieved the highest hand hygiene adherence after the intervention was offered a
prize consisting of 500,000 Japanese yen (approximately 5,000 USD) and a trophy,
provided by an American collaborator not affiliated with any of the Japanese
hospitals.
Results. A total of 2,982 post intervention provider-patient encounters were ob-

served in 10 units across the three participating hospitals. Overall, the post-interven-
tion hand hygiene adherence rate was significantly improved (18% pre- to 33% post-
intervention; P < .001). Hand hygiene adherence was improved for both nurses (21% to
35%; P <.001) and physicians (15% to 30%; P <.001) post-intervention. Among those
with appropriate hand hygiene, the use of alcohol-based hand rub increased signifi-
cantly (67% pre- to 90% post-intervention; P < .001). The improvement in adherence
rates varied considerably, however, by hospital (Hospital A +29%, Hospital B +5%,
Hospital C +7%). Hospital A was the contest winner with 40% adherence post-
intervention.
Conclusion. Use of a contest during implementation of a WHO-based multimod-

al intervention was successful in improving healthcare worker hand hygiene adherence

rates in three hospitals in Japan. However, more work is required to improve hand hy-
giene compliance as rates remain low.
Disclosures. All authors: No reported disclosures.

1511. Correlation of Hand Hygiene Compliance Measured by Direct
Observation with Estimates Obtained from Product Usage
Roger VAraujo-Castillo, MD1,2; Graham M Snyder, MD, SM1,2; Aleah D Holyoak, RN,
BSN1; Linda M Baldini, RN1; Kaitlyn Dooley, BSN1; David S Yassa, MD1,2; Sharon
B Wright, MD, MPH1,2; 1Division of Infection Control/Hospital Epidemiology,
Silverman Institute for Health Care Quality and Safety, Beth Israel Deaconess Medical
Center, Boston, MA; 2Department of Medicine, Division of Infectious Diseases, Beth
Israel Deaconess Medical Center, Boston, MA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Direct observation (DO) is the current standard for evaluating hand
hygiene (HH) compliance but is labor-intensive and may overestimate compliance.
Calculating HH rates indirectly by measuring product usage may be used to approx-
imate HH compliance. We sought to characterize the correlation between HH by DO
with product usage measured in two different ways.
Methods. HH data from January 2011 - March 2014 was included in the anal-

ysis. DO is performed by trained independent observers who record HH upon
room entry/exit to obtain an average percent compliance (DO%). Observations
are performed 3-4 times quarterly in intensive care units (ICUs) and 3-4 times
yearly in medical/surgical units (non-ICUs). Empty soap and alcohol hand rub
containers are collected and counted weekly. HH events are calculated as the vol-
ume of product used divided by the standard aliquot per HH event. HH product
usage rate (PUR) is calculated as the number of events per patient-days for each
unit and quarter. A standardized HH product usage percentage (PU%) is calculat-
ed using a standardized rate based on a study of room traffic (120 HH/patient/day
for non-ICUs and 240 for ICUs). All 3 HH parameters were calculated by unit for
each quarter. PUR and PU% were correlated to DO% using Pearson’s correlation
coefficient and generalized linear models controlling for unit type, fiscal year and
quarter.
Results. Eighty-two periods were included, 62 (75.6%) ICU periods and 20

(24.4%) non-ICU periods. DO% ranged from 38.3% to 95.5% (median 83.3%); PUR
ranged from 31.8 to 437.0 HH/patient/day (median 203.7); PU% ranged from 26.5 to
100% (median 86.7%). All 3 parameters were significantly higher in ICUs than non-
ICUs. There was a significant positive correlation between DO% and PUR (r = 0.74,
p < 0.001) and DO% and PU% (r = 0.76; p< 0.001). When stratified by unit type, ad-
justed correlations of DO% with PUR and PU% remained strong for non-ICUs
(p < 0.0001) but not for ICUs (figure).

Conclusion. HH compliance by DO correlates well with HH by product usage
measured by crude rates or standardized percentages. The latter allows presentation
of data that is more easily interpreted by front-line staff. A weaker correlation in
units with high HH compliance may highlight the need for more discriminating meth-
ods to measure HH compliance in top performers.
Disclosures. All authors: No reported disclosures.

1512. Commitment Instead of Compliance: A Secret of Success and
Sustainability for the Hand Hygiene Program
Nataly Farshait, MN; Joan Osbourne Townsend, MN, CIC; Infection Prevention and
Control, Humber River Hospital, Toronto, ON, Canada

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. For the past two decades, healthcare field has been overwhelmed
with numerous patient safety initiatives. In the face of the ever-conflicting priorities,
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it is common for organizations to rapidly implement and reallocate resources from one
project to another shortly after implementation. In our experience in a multisite acute
care community hospital, a consistent approach to maintaining dedicated resources for
the Hand Hygiene program resulted in the significant and sustained improvement in
Hand Hygiene over the five year period.
Methods. A program based champion model (one person from each of the hospital

programs) was trained and allocated on theweekly bases to perform hospital wide auditing
by direct observations. Just in time education and feedback by the auditors was given to
healthcare providers for all the missed opportunities. A standardized provincial tool was
used to collect and record observation data. The observation data was summarized using
an access database and broadcasted hospital wide by-weekly, monthly and quarterly. An
average of 1725 observations was collected on the weekly basis and broadcasted hospital
wide. A year end data was reported publicly on hospital website. A positive reinforcement
strategy was used to commend clinical areas with the best results. Certificates were handed
by CEO to leaders of clinical areas that performed at or above the target level.
Results. The ongoing observations, feedback and attention to the hand hygiene

resulted in a significant and sustained improvement. The target was raised and
achieved three times over the five year period: year one and two target - 80% to
85%; year two and three target - 85% to 90%; year five target - 90% to 95%.
Conclusion. In five years since the beginning of the project, the adherence to Hand

Hygiene increased to 95%. We were able to demonstrate that high priority patient safe-
ty initiatives require positive reinforcement and consistent ongoing effort over several
years. The organizational commitment can be translated to the increased and sustained
compliance over time.
Disclosures. All authors: No reported disclosures.

1513. Efficacy of Hand Hygiene (HH) Monitoring Technology: a Systematic
Review
Matthew P. Muller, MD, PhD, FRCPC1,5; Jocelyn A. Srigley, MD, MSc, FRCPC2;
Gerald Lebovic, PhD3; Geoff Fernie4; David Lightfoot5; Michael Gardam6; 1University
of Toronto, Toronto, ON, Canada; 2McMaster University, Hamilton, ON, Canada;
3Applied Health Research Centre, St. Michael’s Hospital, Toronto, ON, Canada;
4Toronto Rehabilitation Institute, University Health Network, Toronto, ON, Canada;
5St. Michael’s Hospital, Toronto, ON, Canada; 6Toronto General Hospital, University
Health Network, Toronto, ON, Canada

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Electronic and video monitoring systems (EMS/VMS) for healthcare
worker HHmay improve hand hygiene compliance (HHC) by providing feedback (FB)
or real-time reminders (RTR). We conducted a systematic review to assess the efficacy
of EMS/VMS in improving HHC.
Methods. MEDLINE and other databases were searched to 2013. Experimental

and quasi-experimental studies of EMS/VMS were included if they measured directly
observed HHC (1° outcome), HH frequency, HH product use, or system defined com-
pliance (SDC). Risk of bias (ROB) was assessed using the Cochrane EPOC tool and a
scale for quasi-experimental studies.
Results. Seven studies were included (Figure 1). Most (6/7) used SDC as their 1°

HH outcome; 1 study used HH frequency and 1 used SDC and HH product use. SDC
was defined differently for all EMS/VMS. No study measured HH prior to EMS/VMS
installation. Most studies were on single wards (6/7) in acute care (6/7). The median
(range) of study duration and HH opportunities were 24 weeks (2 to 91) and 194,150
opportunities (8,235 to 1,017,600). Studies are grouped by their mechanism of action:
EMS with RTR and no FB: Two pretest-posttest studies evaluated use of voice prompts
on room entry and/or exit. Both demonstrated improvement in SDC. Both were at high
ROB. EMS/VMS with FB and no RTR: Two studies assessed the same VMS that pro-
vided continuous aggregate FB of SDC and found a sustained increase in SDC using a
time series design. Both studies were at moderate ROB. One non-randomized con-
trolled study assessed an EMS that provided aggregate FB on HH event rates. There
was no difference in HH frequency in the control and intervention unit but baseline
HH frequency was not measured and the study was at high ROB. EMS with FB and
RTR: Two studies tested EMS that monitored room or zone entry/exit and provided
healthcare workers with individual FB and vibratory RTR. A pretest-posttest study
showed an increase in SDC but was at high ROB. An RCT showed a small, non-sus-
tained increase in SDC and was at low ROB.

Conclusion. No study measured directly observed HHC or HH pre-installation.
The only study at low ROB showed no sustained benefit. Before widespread implemen-
tation of a complex and expensive technology, efficacy should be demonstrated in well-
designed studies at low ROB.
Disclosures. All authors: No reported disclosures.

1514. Targeting Behaviors Using Transtheoretical Model To
Improve Hand Hygiene Adherence Among Intensive Care Unit
Healthcare Workers
Anucha Apisarnthanarak, MD1; Thani Eimsritakool,2; Linda Mundy, MD3;
1Thammasat University, Pathumthani, Thailand; 2Thammasat University Hospital,
Pratumthani, Thailand; 3LM Mundy, Pennsylvania, PA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. To evaluate the behavioral-based interventions to improve
hand hygiene (HH) among Thai intensive care units (ICUs) healthcare workers (HCW).
Methods. A quasi-experimental study was performed at Thammasat University

Hospital. Baseline HCW demographics, self-reported stage of HH behavior within
the Trantheoretical Model (TTM), and observed HH adherence were examined.
Pre-intervention period (P1) was from January 1, 2012 to December 31, 2012 and
post-intervention period (P2) was from January 1, 2013 to December 31, 2013. Six
ICUs were group randomized to one of three strategies: HH education by Infection
Control Division every 3 months (S1); intensified HH interventions by study inves-
tigator (S2); and intensified HH interventions together with increasing alcohol hand
rub at all bedsides, nursing stations, physician working stations, and procedure sta-
tions (S3). Intensified HH education included monthly education that emphasized
HH adherence and impact on patient safety and weekly workgroup discussion ex-
ploring reasons for not performing HH among HCWs with different behaviors.
Each strategy consisted of 2 ICUs.
Results. There were 125 HCWs from 6 ICUs (42 in S1; 41 in S2; 42 in S3) with

1,936 HH observations over both periods. During P1, 70 HCWs (56%) self-reported
HH Maintenance, 26 HCWs (21%) reported HH Action, and 29 HCWs (23%) report-
ed HH Preparation or less commitment. Most HCWs were nurses (75/125; 60%) and
nurse assistant (25/125; 20%). Compared to P1, overall HH adherence in P2 improved
in ICUs in S2 (65% vs 85%; P= 0.02) and S3 (66% vs 95%; P = 0.005), but not ICUs in
S1 (68% vs 71%; P = 0.84). Improvement in HH adherence in ICUs in S2 was shown
among HCWs who reported HH Preparation or lower commitment (21% vs 84%;
P < 0.001), while improvement in HH adherence in ICUs in S3 occurred among
HCWs who self-reported HH preparation or lower commitment stage (24% vs 89%;
P < 0.001) and HH Action and Maintenance stages (78% vs 96%; P < 0.001).
Conclusion. Our findings suggest that HH intervention should be tailored to the

HCWs self-reported HH commitment. Additional studies to translate behavioral the-
ory into practice will further inform on sustainable improvement in HH adherence.
Disclosures. All authors: No reported disclosures.

1515. Perceptions and Barriers to Universal Gloving for Infection
Prevention: A Survey of Healthcare Workers and Patients
Nadia Masroor, BS1; Summer Donovan, DO2; Kakotan Sanogo, MS1; Leah Couture1;
Janis Ober RN, MSN1; Michael Stevens, MD, MPH3; Michael Edmond, MD, MPH,
MPA, FIDSA, FSHEA3; Gonzalo Bearman, MD, MPH3; 1Epidemiology, Virginia
Commonwealth University Medical Center, Richmond, VA; 2Pediatric Infectious
Diseases, Virginia Commonwealth University, Richmond, VA; 3Infectious Diseases,
Virginia Commonwealth University, Richmond, VA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Universal gloving (UG) for patient care is an infection
prevention adjunct. We assessed healthcare worker (HCW) and patient perceptions/
barriers to UG.
Methods. VCUMedical Center is an 865-bed academic medical center. A 12-item

HCW and 10-item patient anonymous, voluntary, Likert scale survey was
distributed by convenience sample. We compared responses between providers and
patients.
Results. A total of 137 patient and 366 HCW surveys were completed. The largest

barrier to UG is HCW inconvenience, 41% (n = 140).
Patients would be more satisfied with care under UG, 70% (n = 94).

Item Nurse Physician P value

Gloves readily available
(mostly/always)

100% (210/210) 100% (57/57) NA

Perform hand hygiene (HH)
before wearing gloves
(mostly/always)

91% (191/210) 82% (47/57) .07

Perform HH after wearing
gloves (mostly/always)

95% (200/210) 88% (50/57) .06

Gloves prevent spread of
infection between
patients (probably/
definitely)

77% (161/209) 65% (37/57) .06
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continued.

Item Nurse Physician P value

Gloves compromise HCW-
patient relationship
(probably /definitely)

8% (18/210) 12% (7/57) .40

Gloving takes away from
patient contact time
(probably/definitely)

7% (15/210) 0% (0/57) .05

UG should be mandatory
(probably/definitely)

50% (106/210) 12% (7/57) <.0001

Item HCW Patient P value

HCWs perform HH before
wearing gloves (mostly/
always)

84% (300/357) 72% (98/136) .003

HCWs perform HH after
wearing gloves (mostly/
always)

93% (331/357) 74% (100/135) <.0001

Gloves compromises
HCW-patient relationship
(probably/definitely)

10% (37/357) 15% (21/136) .12

Gloves prevent spread of
infection between
patients (probably/
definitely)

76% (270/357) 77% (106/137) .68

UG should be mandatory
(probably/definitely)

43% (154/358) 79% (106/134) <.0001

Conclusion. HCWs and patients believe that UG decreases cross transmission.
Despite high glove availability and high rates of HH, HCWs perceive UG as inconve-
nient. Patients reported that HCWHH compliance was less than compliance as report-
ed by HCWs. HCWs and patients feel that UG does not impact the HCW-patient
relationship. Patients and nurses favor mandatory UGmore than physicians. Hospitals
advocating UG must overcome perceived inconvenience and ensure that high rates of
HH are sustained.
Disclosures. All authors: No reported disclosures.

1516. Acquisition of Clostridium difficile on Hands of Healthcare Workers
Caring for Patients with Active or Resolved C. difficile Infection
Venkata C.K. Sunkesula, MD, MS1,2; Subarna Shrestha, BS3; Sirisha Kundrapu, MD,
MS4; Myreen E. Tomas, MD5; Michelle Nerandzic, BS2; Shanina Knighton, RN2; Curtis
J. Donskey, MD1; 1Infectious Diseases, CaseWestern Reserve University, Cleveland, OH;
2Louis Stokes VA Medical Center, Cleveland, OH; 3Case Western Reserve University,
Cleveland, OH; 4Infectious Diseases, Louis Stokes Cleveland Veterans Affairs Medical
Center, Cleveland, OH; 5Infectious Disease, University Hospitals Case Medical Center,
Cleveland, OH

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Current practice guidelines for management of Clostridium difficile
infection (CDI) recommend that contact precautions can be discontinued after diar-
rhea resolves. However, it is known that patients with CDI often continue to shed
spores for several weeks after successful treatment. We hypothesized that healthcare
workers frequently contaminate their hands while caring for patients with recently re-
solved CDI who are no longer in contact precautions.

Methods. During a 4-month period, we cultured hands of healthcare workers for
toxigenic C. difficile before and after providing care for patients with active CDI, recent

CDI (within 6 weeks after end of treatment with no recurrent CDI symptoms), remote
CDI (6-24 weeks after treatment), or no history of CDI; cultures after care were collected
prior to hand hygiene.Healthcareworkers wiped their handswith a sterile, pre-moistened
gauze pad that was placed into a sterile specimen cup and cultured by broth enrichment.
Bivariate analysis was used to identify factors associated with positive hand cultures.
Results. Hand cultures were collected during 93 encounters with 53 patients (1 to

3 healthcare workers per patient). As shown in the figure, acquisition of hand contam-
ination was common when caring for patients with active or recent CDI, and less com-
mon when caring for patients with remote or no CDI. Factors associated with
acquisition on hands included nursing job description and extensive interaction
with patient and/or environment. Acquisition of spores on hands was common during
care of CDI patients despite glove use.
Conclusion. Healthcare workers frequently acquired C. difficile spores on their

hands while caring for patients with active or recent CDI. Hand contamination during
care of CDI patients was common despite glove use, suggesting that hand washing with
soap and water may be beneficial. Extending the duration of contact precautions may
be a useful strategy to reduce transmission by patients with recent CDI.
Disclosures. All authors: No reported disclosures.

1517. Maintaining a near perfect Hand Hygiene (HH) and Isolation (Iso)
Compliance (C) despite high Isolation Density
Carlene Muto MD, MS, FSHEA1; Ashley Querry, BS2; 1Infection Prevention and
Hospital Epidemiology, University of Pittsburgh Medical Center, Presbyterian
University Hospital, Pittsburgh, PA; 2Infection Prevention and Control, University of
Pittsburgh Medical Center, Pittsburgh, PA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. HH is among the most important way to prevent healthcare-
associated infections (HAIs). There are a multitude of reasons why HHC is not
perfect. In 7/12, UPMC – Presbyterian Campus (P) implemented measures to Just Cul-
ture (JC) system design to create an environment of accountability for HH practices.
Previously
HHC rates averaged 62.7% but since JC implementation HHC rates have been near-

ly perfect (96.9%). In addition to HH practices, the Centers for Disease Control and
Prevention (CDC) recommends that personal protective equipment (PPE) be worn for
patients who require pathogen-specific isolation. A recent study (Dhar S. et al. ICHE
2014;35(3):213) suggested that when the proportion of patient in contact IsoDays in-
crease, HHC and IsoC decreases. The objective of this study was to access whether
HHC is influenced by Iso Density at UPMC-P.
Methods. HH is expected for all patient zone interactions. ∼800 standardized HH

observations were collected monthly (evenly distributed over 36 patient care areas) by
4 trained covert monitors (CoM). HH C is measured across all health care personnel
(HCP) types for all WHO HH opportunities (some before, some after contact with the
patient zone). Definitions:
PTDays - the # of days that in-patients are hospitalized and extracted from our med-

ical healthcare record a
IsoDays - the # of PTDAYs spent in contact precaution and are determined using

Theradoc software
Iso Density - the proportion of patient (PT) days that are spent in contact Iso (con-

tact Iso Days)/PTDays)
IsoDensity better quantifies potential exposures and risk for transmission and was

calculated monthly and compared to
HHC/IsoC over a 13 month period.
Results. See graphs.

Conclusion. HH and IsoC were both high, often approaching 100%. Providers/IP
programs should consider the potential for transmission if when developing infection
control policies/practices. Iso Density had no effect on HHC or IsoC.
Disclosures. All authors: No reported disclosures.
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1518. Hand Hygiene for Patients: an Initiative to Study and Promote Hand
Hygiene Practice for Hospitalized Patients
Marian Pokrywka, MS, CIC1; Margaret Dicuccio, MSN, RN2; Heather Dixon, MSN,
RN3; Thomas Hritz, PhD, RD, LDN4; Mohamed Yassin, MD, PhD5; 1Infection
Control, University of Pittsburgh Medical Center Mercy Hospital, Pittsburgh, PA;
2Nursing, University of Pittsburgh Medical Center Mercy Hospital, Pittsburgh, PA;
3Quality, University of Pittsburgh Medical Center Mercy Hospital, Pittsburgh, PA;
4Nutrition, University of Pittsburgh Medical Center Mercy Hospital, Pittsburgh, PA;
5Medicine, University of Pittsburgh Medical Center Mercy, Pittsburgh, PA

Session: 195. Hand Hygiene
Saturday, October 11, 2014: 12:30 PM

Background. Hand hygiene (HH) practice in hospitalized patients has not been
widely studied. Patient HH (PHH) may affect the acquisition of hospital acquired in-
fections (HAIs) by direct contact transmission. The healthcare worker (HCW) is the
primary resource for PHH assistance and education. The acuity and mobility status of
patients may be obstacles to HH. Preliminary surveys at our hospital showed HH ed-
ucation was provided 20% of the time and HH opportunities before meals and after
toileting occurred < 50% of the time. A PHH study was implemented on 4 patient
units to provide education coupled with pre-packaged alcohol wipes (AWs) at the bed-
side to improve PHH practice.
Methods. Patients were surveyed over a 1 month period concerning their HH

practices for baseline data. HCWs were then in-serviced on the value of PHH and re-
quested to educate all new patients. AWs (Sani Hands1 69.5% alcohol) were made
available. Daily reminders and assisted opportunities for HH were encouraged. Dietary
provided a reminder on meal trays for HH prior to eating. After implementation, fol-
low-up surveys were collected for a 4 month period. Percent improvement was ana-
lyzed by Chi-square test. HAIs were followed pre- and post-intervention.
Results. PHH increased significantly post-intervention (table). C. difficile infec-

tions (CDIs) decreased (14 pre- and 9 post-intervention) with no reduction noted
in other HAIs during the study.

Patient HH Survey Questions

Pre-
intervention

(N=97)

Post-
intervention
(N=291)

Percentage
Change

Chi-
Square
p-value

Verbal or written
education
provided

33/96 (34%) 188/291
(64%)

88.20% <0.0001

Opportunity for HH
provided

55/92 (60%) 251/291
(86%)

43.30% <0.0001

Encouragement for
HH: Prior to
meals

51/92 (55%) 201/277
(72.5%)

31.80% 0.002

After toileting 66/94 (70%) 236/287
(82%)

17.10% 0.013

Before or after
having visitors

21/87 (24% ) 106/253
(41.8%)

74.20% 0.003

Before touching
dressings or
incisions

15/73 (20.5%) 92/194
(47.4%)

131.20% <0.0001

After returning
from testing or
procedure

18/76 (23.6%) 88/214 (41%) 73.70% 0.007

Conclusion. PHH practice can be improved by providing education, the opportu-
nity to clean hands with AWs and encouragement. Incidence of CDI may be influ-
enced by improved PHH practice.
Disclosures. All authors: No reported disclosures.

1519. "Clean in, Clean out" initiative: Improving hand hygiene compliance
among frontline healthcare personnel by observations of each other and
immediate feedback
Hajime Kanamori, MD, PhD, MPH1,2; Emily Sickbert-Bennett, PhD, MS1,2;
Lauren Dibiase, MS1,2; Tina Schade Willis, MD3; Elizabeth Walters, BS, RNC1;
David Williams, RN, BSN1; Judie Bringhurst, RN, MSN1; Lisa Teal, RN, BSN1;
Rebecca Brooks, RN, BSN1; Sherie Goldbach1; David Weber MD, MPH1,2;
William Rutala, PhD, MPH1,2; 1Hospital Epidemiology, University of North Carolina
Health Care, Chapel Hill, NC; 2Division of Infectious Diseases, University of North
Carolina School of Medicine, Chapel Hill, NC; 3Division of Pediatric Critical Care
Medicine, University of North Carolina School of Medicine, Chapel Hill, NC
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Background. Hand hygiene (HH) has an important role in infection control and
patient safety in healthcare facilities. The University of North Carolina (UNC) Hospi-
tals has improved our HH compliance, but reached a plateau between 80-90% in recent
years. To achieve further compliance we implemented our "Clean In, Clean Out"
(CICO) initiative encouraging all healthcare personnel (HCP) to perform observations
and provide immediate feedback of each other. Here we provisionally assessed the
trends of HCP involvement in this program and HH compliance.

Methods. CICO has been conducted at UNC Hospitals, an 800-bed tertiary care
facility since October 2013. Observations were performed of any HCP who entered or
exited the patient’s room. Providing immediate feedback to non-compliant HCP was
encouraged. HCP reported their observations with dates, locations, and job classifica-
tions of observers using the mobile iScrub App or paper forms entered in a web-based
survey tool. Unit and job classification based reports were provided at least monthly
and each location maintained a visual display with real-time data available as charted
by observers in their area. Areas with low compliance were required to develop specific
action plans. CICO data between October 2013 and March 2014 were evaluated. Our
compliance goal was ≥90%.
Results. A total of 46,064 observations were reported during six months. Overall,

the number of unique observers increased from 758 in October to 1,026 in March. In-
creasing trends were observed in the overall compliance and average compliance
among the units and job classes who had <90% compliance at the start of the program
(Figure 1). The proportion of units which achieved 90% compliance doubled (95% CI
1.0-4.1, p = 0.04) from 20.5% (8/39) in October to 41% (16/39) in March. By job clas-
ses, housekeeping staff improved their compliance significantly by 21.5% (95% CI 13.9-
29.1%, p < 0.0001) from 67.9% in October to 89.4% to March.

Conclusion. By involving more and different types of healthcare personnel in
hand hygiene monitoring and feedback, CICO helped improve HH compliance
among units and departments at low compliance levels. At the end of our 8 month
implementation period, we will assess the impact of this intervention on the incidence
of healthcare-associated infections.
Disclosures. All authors: No reported disclosures.

1520. Outcomes after Implementation of a Public Health Program for HIV
Partner Notification in Edmonton, Canada
Joshua Bergman, RN, BScN, MPH1; Jennifer Gratrix, RN, MSc2; Tamira Pillay, MD3;
Stan Houston, MD, FRCPC4; Shannon Lemire, RN1; Kerri Paradis, RN4; Ted Birse,
NP4; Ryan Cooper, MD, MPH4; Ameeta Singh, BMBS, MSc, FRCPC5; 1AHS-
Edmonton STI Clinic, Edmonton, AB, Canada; 2Alberta Health Services, Edmonton,
AB, Canada; 3Medstar Harbor Hospital, Baltimore, MD; 4University of Alberta,
Edmonton, AB, Canada; 5Medicine/Infectious Diseases, University of Alberta,
Edmonton, AB, Canada

Session: 196. HIV 1: Prevention Strategies
Saturday, October 11, 2014: 12:30 PM

Background. We evaluated the characteristics of newly reported HIV cases and
their partners after implementation of HIV Partner Notification guidelines in Edmon-
ton, Canada in April 2010.
Methods. All individuals newly diagnosed with HIV in Edmonton, Canada were

interviewed by a Partner Notification Nurse (PNN) for sexual, needle sharing and peri-
natal contacts. Data collected on partners included whether they were located, tested,
and test results. A descriptive analysis was performed on data collected from April
2010 to December 2013.
Results. There were 346 newly diagnosed HIV cases during this time period:

69.4%(n = 240) were male with a median age of 37 years (IQR 29-46). The majority
of male cases were Caucasian (n = 134; 55.8%) with the primary mode of transmission
being sex with men (MSM) (n = 142; 59.2%). The majority of female cases were Black
(n = 48; 45.3%) and reported heterosexual transmission (n = 80; 75.5%).
Seventy per cent (n = 243) of HIV cases provided contact information. Cases report-

ing contacts were younger (35 years, IQR 28-44 vs 41 years, IQR 33-51, p < 0.001).
Those who did not have sexual or IDU as the primary mode of transmission (e.g., ver-
tical transmission) were less likely to report contacts (27.3% vs 71.6%, p = 0.004).
Information on 584 contacts was provided; the median number of contacts per case

was 1 (IQR 1-3). The majority (92.6%; n = 541) of contacts were exposed through sex,
5.5% (n = 32) through needle sharing and 2.2% (n = 13) perinatally. 15.6% (n = 91)
were previously HIV positive. Sixty nine per cent (n = 404) were eligible by place of
residence for follow up by local PNNs; 85.7% (n = 347) of these contacts were located
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and of these, 88.2% (n = 306) were tested resulting in 20 new cases of HIV. All new
cases received HIV care; at baseline, 70% (n = 14) had normal CD4 counts (>350
x109/L), 5 cases had CD4 counts 200-350 x109/L and 1 case was below 200 x109/L.
Of the previously positive contacts, 81.3% (n = 74) were sero-positive prior to their

exposure to the case. 18.7% (n = 17) were sero-positive after their last exposure to the
index case.
Conclusion. HIV partner notification efforts, conducted by PNNs, resulted in the

majority of named contacts being located and tested, including the identification of 20
previously undiagnosed cases of HIV.
Disclosures. All authors: No reported disclosures.

1521. Missed Opportunities for HIV prevention at an Integrated Hospital
System in Bronx, NY
Alisha Liggett, MD1; Peter Selwyn, MD2; Donna Futterman, MD3; 1Family and Social
Medicine, Montefiore Medical Center, Bronx, NY; 2Albert Einstein College of
Medicine, New York, NY; 3Pediatrics, Montefiore Medical Center, Bronx, NY

Session: 196. HIV 1: Prevention Strategies
Saturday, October 11, 2014: 12:30 PM

Background. Early diagnosis of HIV remains an important challenge, especially in
urban, underserved populations. Montefiore Medical Center (MMC) is an integrated
delivery system in Bronx, NY, an area of high HIV prevalence. We hypothesize that
patients may experience missed opportunities for early diagnosis, despite frequent en-
counters with the MMC system.
Methods. Retrospective chart review of 82 patients newly diagnosed with HIV in

2012 at varied MMC clinical sites. Data was collected via EMR databases. Missed op-
portunities were defined as > 1 prior health care encounter within 3 years of diagnosis
in which HIV testing was not performed for those who had a prior negative test or no
prior test. Descriptive statistics were used to analyze findings.
Results. Of the 82 HIV positive patients, 72% were male, and 80% Black or Latino.

62% of men identified as MSM; 91% of women were heterosexual. Median CD4 count
was 326, (29% had CD4 < 200) and the median viral load was 16,490. 67% of patients
were diagnosed at outpatient departments (OPDs) or emergency departments (EDs),
and 35% had a prior negative HIV test. The most common presenting symptoms in-
cluded: constitutional symptoms (24%), sexually transmitted infections (STDs) (17%),
systemic or opportunistic infections (12%), and follow up after high-risk contact
(10%); 21% were asymptomatic.
Among those with prior visits and previous negative HIV tests, 98% of prior visits

occurred in EDs or OPDs. 23% of these presented with constitutional symptoms, 23%
with STDs, 7% for routine care. The mean number of missed opportunities for testing
in this group was 2.4.
Among those with prior visits and no prior HIV tests, 97% of visits occurred in EDs

or OPDs. 32% presented with general primary care complaints, 17% with constitution-
al symptoms, and 14% with acute infections. The mean number of missed opportuni-
ties for testing was 3.8.
Conclusion. HIV positive patients continue to present late to care, with variable

symptomatology, low CD4, high viral load, and commonly utilize OPDs and EDs,
where missed opportunities for early diagnosis are common. Policies that address
more systematic, and routine testing across healthcare delivery systems is needed to
prevent transmission.
Disclosures. All authors: No reported disclosures.

1522. Knowledge and Perception of PrEP Among Two Cohorts of Infectious
Disease Providers
Kerry Wilson, MD1; Charles Magee, MD MPH2; Timothy Whitman, DO1;
Roseanne Ressner, DO1; Joshua Hartzell, MD1; 1Infectious Disease, Walter Reed
National Military Medical Center, Bethesda, MD; 2Internal Medicine, Uniformed
Services University of Health Sciences, Bethesda, MD

Session: 196. HIV 1: Prevention Strategies
Saturday, October 11, 2014: 12:30 PM

Background. The FDA recently approved tenofovir/emtricitabine as pre-exposure
prophylaxis (PrEP) to prevent acquisition of HIV among adults. The CDC established
guidance on prescribing PrEP. However, there is a paucity of data on how providers
should implement PrEP into clinical practice, provider knowledge related to PrEP,
and its cost-effectiveness.
Methods. A voluntary, anonymous survey was conducted to evaluate the current

knowledge, attitudes, and perceptions of PrEP among two groups of primarily infec-
tious disease providers. The link to the 34-question survey was emailed to both the
Greater Washington Infectious Disease Society (GWIDS) and the Armed Forces Infec-
tious Disease Society (AFIDS). This survey assessed provider demographics and the
volume of HIV-infected patients in their practice in addition to their knowledge, pre-
scribing patterns, and opinions regarding PrEP.
Results. There were 105 responses – 20 (19%) were members of GWIDS, 58

(55%) were members of AFIDS, and 27 (25.7%) were part of both groups. All were
physicians, and 94% were adult infectious disease specialists. The majority (60%) of
knowledge questions were answered incorrectly. Of the respondents, 36 (34.3%)
spent >25% of their time in HIV care. Those who spent >25% of their time in
HIV care had a significantly higher percentage of correct answers in the knowledge
component of the survey. Sixty-two (67%) respondents felt that the current literature

supports the use of PrEP, 12 (13%) did not think the literature supports its use, and
18 (19.5%) were undecided. When asked whether the cost of PrEP was considered
justifiable, only 23 (25%) said yes, while 35 (38%) said no and 34 (37%) were
undecided.
Conclusion. There is a significant amount of uncertainty that remains regard-

ing the use of PrEP. This survey demonstrates that knowledge related to the use of
PrEP is lacking and suggests training is warranted to ensure providers become fa-
miliar with CDC guidance. Given the lack of knowledge amongst providers who
spent <25% of their time caring for HIV patients, organizations should consider
restricting its use to providers who spend >25% of their time caring for HIV pa-
tients. Only a quarter of surveyed providers feel the cost is justified. Further re-
search in this area is necessary to explore options for more cost effective
methods of HIV prevention.
Disclosures. All authors: No reported disclosures.

1523. Attitudes and Interest Toward HIV Pre-Exposure Prophylaxis Among
Participants Using HIV Non-Occupational Post-Exposure Prophylaxis
Sachin Jain, MD, MPH1,2; Charles Gregor, MPH2; Douglas Krakower, MD1,2;
Jennifer Adelson-Mitty, MD, MPH1; Marcy Gelman, RN, MSN, MPH2;
Kenneth Mayer, MD1,2; 1Beth Israel Deaconess Medical Center, Harvard Medical
School, Boston, MA; 2The Fenway Institute, Fenway Health, Boston, MA

Session: 196. HIV 1: Prevention Strategies
Saturday, October 11, 2014: 12:30 PM

Background. Many persons who present for non-occupational post-exposure pro-
phylaxis (NPEP) remain at increased risk for HIV acquisition because of recurrent
practices. Limited data exist regarding facilitators and barriers to transitioning from
non-occupational post-exposure prophylaxis (NPEP) to pre-exposure prophylaxis
(PrEP) for ongoing HIV prevention in this population.
Methods. Participants enrolled in an observational study of co-formulated Te-

nofovir/Emtricitabine/Elvitegravir/Cobicistat for consensual NPEP were adminis-
tered a survey to assess perceptions about and interest to use PrEP at day 14
(D14) and day 90 (D90) of an NPEP study at a large urban community health cen-
ter between May, 2013 and March, 2014. Proportions were calculated for categorical
variables. A Chi-square test or Fisher’s exact test was used to measure differences in
responses.
Results. Of the 33 participants that completed the D14 and D90 visits for the

NPEP study, 87% participants completed the D14 and D90 surveys, all of whom
were men. Their mean age was 34.6, and most were Caucasian (79.3%) and men
who have sex with men (86.2%). Most (65.5%) had heard of PrEP as of D14.
Among 23 who reported having a primary care provider, 34.8% did not feel comfort-
able talking to their provider about PrEP, the most common reason (62.5%) being that
they did not feel comfortable discussing sexual practices with them. Respondents were
more likely to report that they thought they could access PrEP via an STD clinic
(75.9%; p = 0.008), an LGBT provider (86.2%; p = 0.0008), or an HIV provider
(86.2%; p = 0.0008) than their primary care provider (41.4%). Most respondents
(58.6%) expressed interest in starting PrEP at D14, which increased to 75.9% at D90
after completing NPEP (p = 0.162). Of those that completed the NPEP study thus far,
24.2% were referred to a PrEP program, accessing medication through a research study
or a medical provider.
Conclusion. The majority of NPEP users reported a high interest in using PrEP,

which tended to increase after completing their NPEP course. They perceived discom-
fort with discussing their sexual behavior with their PCP as a barrier to accessing PrEP
compared to other clinical venues. Linkages should be strengthened between NPEP
and PrEP programs.
Disclosures. All authors: No reported disclosures.

1525. Optimizing HIV Pre-Exposure Prophylaxis Implementation among
Men Who Have Sex with Men in Toronto: A Dynamic Modelling Study
Derek Macfadden, MD1; Darrell Tan, MD2; Sharmistha Mishra, MD3; 1Infectious
Diseases, University of Toronto, Toronto, ON, Canada; 2Infectious Diseases, St
Michaels Hospital, Toronto, ON, Canada; 3Imperial College, London, United
Kingdom

Session: 196. HIV 1: Prevention Strategies
Saturday, October 11, 2014: 12:30 PM

Background. Once daily tenofovir/emtricitabine-based pre-exposure prophylaxis
(PrEP) can reduce HIV acquisition in men-who-have-sex-with-men (MSM). To in-
form large-scale PrEP implementation, we examined the potential population-level
impact and cost-effectiveness of different PrEP implementation strategies.
Methods. We developed a dynamic, stochastic compartmental model of HIV

transmission among the ∼57,000 MSM in Toronto, Canada, stratified by HIV infec-
tion (CD4), serostatus (known/unknown diagnosis), and sexual behaviour. Parameter-
ization was performed using local epidemiologic data. We calibrated the model to
observed data on annual HIV diagnoses (300-400), annual HIV-attributable deaths
(40-65), and ART coverage among MSM (50-70%). Baseline annual HIV testing
was 22%. Strategies examined included: a) uniform PrEP delivery vs targeting the high-
est-risk decile of MSM (avg. 36 partners/year); b) varying PrEP efficacy (44% to 99%);
c) increasing HIV test frequency (Q3 to Q24 months). Outcomes included HIV infec-
tions averted and the incremental cost (in $CAD) per incremental quality-adjusted-
life-years (QALYs) gained over 10 years.
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Results. Use of PrEP among all HIV-uninfected MSM at 25, 50, 75, and 100% cov-
erage prevented 832, 1387, 1693, and 1736 infections respectively, with costs per QALY
increasing from $230,000 to $300,000. Targeted PrEP for the highest-risk MSM at 25,
50 75, and 100% coverage prevented 241, 452, 555, and 590 infections respectively,
with costs per QALY ranging from $45,000-60,000 CAD. Maximizing PrEP efficacy
prevented 424 infections with a cost per QALY of $32,000 (assuming PrEP in 25%
of high-risk). HIV testing alone (Q3 months) averted 50% of infections with a cost
per QALY of less than $10,000. However, increasing HIV testing frequency had min-
imal prevention impact. Maximizing PrEP efficacy increased the number of infections
prevented. Assuming PrEP use in 25% of high-risk MSM with 99% efficacy and with
Q3 month testing, a $32,000 cost per QALY was achieved.
Conclusion. Among those examined, the optimal implementation strategy for

PrEP over the next 10 years in Toronto is to target high-risk MSM with strategies to
maximize efficacy. Frequent HIV testing alone in high-risk individuals provides a sub-
stantial benefit.
Disclosures. All authors: No reported disclosures.

1526. PrEP implementation in Houston, TX among high-risk heterosexuals
and MSM
Charlene A. Flash, MD, MPH1,2; Elizabeth L. Frost, BA1,3,4; Nicole Akinbohun5;
Pete Rodriguez MD5; Thomas P. Giordano, MD, MPH6,7; 1Infectious Disease, Baylor
College of Medicine, Houston, TX; 2Infectious Disease, Beth Israel Deaconess
Medical Center/Harvard University, Boston, MA; 3Health Promotion and Behavioral
Sciences, University of Texas School of Public Health, Houston, TX; 4University of
Houston Graduate College of Social Work, Houston, TX; 5Harris Health System,
Thomas Street Health Center, Houston, TX; 6Department of Medicine, Section of
Infectious Diseases, Baylor College of Medicine, Houston, TX; 7Health Services
Research and Development Center of Excellence, Michael E. Debakey VA Medical
Center, Houston, TX
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Saturday, October 11, 2014: 12:30 PM

Background. HIV pre-exposure prophylaxis (PrEP) has been proven to decrease
risk of HIV transmission; however, demonstration of effectiveness in clinical settings is
needed. A comprehensive HIV Prevention Clinic at Thomas Street Health Center
(TSHC) in Houston, TX was established in July 2013, merging biomedical and behav-
ioral prevention in a free-standing HIV clinic.
Methods. Patients ≥18 years old presenting for confidential walk-up rapid HIV

testing at TSHC who tested negative, were assessed for high-risk and, if appropriate,
were invited to participate in the HIV prevention clinic, which provides counseling,
condoms, and PrEP as appropriate. Retrospective chart review of clinic data assessed
patient acceptance, successful linkage to care in prevention services, and retention in
preventive services. Behavioral risk factors included sero-discordance, sexual orienta-
tion, injection drug use, or having multiple sex partners.
Results. Of the 477 HIV walk-up tests performed from July 2013 to May 2014, 52

patients (10.9%) were deemed at the highest risk by the HIV tester, and agreed to an
appointment in the HIV prevention clinic. Over half the patients (52%) were women.
Twenty-three patients (44.2%) had multiple partners. Forty-five patients (86.5%) were
in a serodiscordant relationship, 10 patients (19.2%) were MSM, and zero patients re-
ported injection drug use. Most patients (55.8%) relied on Harris Health System pro-
grams for subsidized cost of medical care and medication from pharmaceutical
assistance programs. Nine patients (17.3%) had Medicaid and 4 patients (7.7%) had
private insurance. Five patients (9.6%) eligible for PrEP declined the prescription.
There were zero seroconversions. Two HIV positive patients were identified during
baseline screening labs. Four patients were prescribed non occupational pre-exposure
prophylaxis. In total, 36 patients (69%) attended their appointment, 19 patients (37%)
completed at least one follow up appointment, and 12 patients (23%) started PrEP.
Conclusion. PrEP implementation for MSM and high risk heterosexuals in con-

text of comprehensive preventive services is feasible in an urban HIV clinic. Like the
treatment cascade, prevention efforts show a steep drop between patients initially
deemed high-risk and those who are linked to and retained in care.
Disclosures. C. A. Flash, Gilead Sciences: investigator initiated research grant and

Scientific Advisor, Consulting fee and Research grant

1527. Longitudinal Trends in HIV Non-Occupational Post-Exposure
Prophylaxis (NPEP) at a Boston Community Health Center Between 1997
and 2013
Sachin Jain, MD, MPH1,2; Catherine Oldenburg, MPH3; Matthew Mimiaga, MPH,
ScD2,3; Kenneth Mayer, MD1,2; 1Beth Israel Deaconess Medical Center, Harvard
Medical School, Boston, MA; 2The Fenway Institute, Fenway Health, Boston, MA;
3Harvard School of Public Health, Boston, MA
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Background. Although guidelines have recommended HIV non-occupational
post-exposure prophylaxis (NPEP) for potentially HIV-exposed individuals for more
than 15 years, there have been scant behavioral and clinical outcome data that reflect
changes in management over that interval. Here, we assess secular trends among NPEP
users presenting at one US center over the past 16 years.
Methods. A retrospective longitudinal study of electronic medical records of

NPEP recipients between July 1997 and August 2013 was performed at a large

community health center in Boston. Eligible participants were age ≥18 years, HIV-un-
infected, and had sexual or non-occupational intravenous needle exposures. Logistic
generalized estimating equation models were used to assess trends in NPEP prescrip-
tions and factors associated with regimen completion.
Results. Data from 894 NPEP patients’ charts were analyzed. Almost all patients

were male (92.4%), 5.9% female, 1.7% transgender/genderqueer, and 88.1% men who
have sex with men. Most patients (71.5%) were Caucasian, 10.9% Latino/Hispanic, and
7.1% African-American. The mean age was 33.9 years. NPEP use increased over time
and increasingly entailed Tenofovir instead of Zidovidine-based regimens (P < 0.001);
19.3% had ≥2 NPEP visits. Of 1244 NPEP visits, exposures included: 92.7% consensual
sex, 5.3% nonconsensual sex, and 1.1% intravenous needle exposure. Regimen comple-
tion was documented for 37.2%, non-completion in 6.2%, and unknown in 56.6% of
visits. A known HIV-infected partner (AOR 2.00, 95%CI:1.11-3.60) and Tenofovir-
based regimen (AOR 2.60, 95% CI:1.49-4.53) were associated with increased odds of
completion. Three-drug regimens (AOR 0.44, 95% CI:0.25-0.77) were associated with
decreased odds of completion compared to two-drug regimens. HIV incidence was 2.1
per 100 person-years (95%CI:1.5-2.9).
Conclusion. Many patients in this study demonstrated ongoing high-risk behav-

ior, as manifested by recurrent NPEP and a high HIV incidence. Simpler and better-
tolerated regimens are needed to optimize regimen completion. NPEP recipients may
benefit from early HIV risk-reduction counseling and pre-exposure prophylaxis.
Disclosures. All authors: No reported disclosures.

1528. Ralteragir Containing regimen, for Post Exposure Prophylaxis (PEP),
well tolerated in Health Care Workers (HCW)
Kassem Bourgi, MD1; Daniela Thompson, MD1; Dwayne Baxa,2; Indira Brar, MD2;
1Internal Medicine, Henry Ford Hospital, Detroit, MI; 2Infectious Diseases, Henry
Ford Hospital, Detroit, MI

Session: 196. HIV 1: Prevention Strategies
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Background. HCWwith occupational exposure to blood are at risk for HIV infec-
tion. To decrease the risk of HIV acquisition, antiretroviral drugs are used as PEP.
Studies evaluating PEP after high-risk sexual activity demonstrate Truvada -
+ Raltegravir (R) to be extremely well tolerated. Since 2005, the PEP regimen used
for occupational exposure at our insititious (Henry Ford Health System) has been
Truvada + Kaletra (K). The aim of this study was to demonstrate that a HCW PEP reg-
imen of Raltegravir + Truvada has a high rate of completion and is well tolerated.
Methods. Eligible subjects were randomized in this prospective, open label, con-

trolled study at a 1:1 ratio to either the R or K arms. Data collected at baseline, 2, 4, 6, 12
and 24 weeks post-exposure included laboratory chemistries, symptoms and side-ef-
fects. Symptoms reported in >10% of subjects were evaluated. Fishers exact test and
student T test were applied to determine statistical significance.
Results. A total of 16 subjects (8 per study arm) were enrolled from February 2011

to February 2013.
One from each arm discontinued after finding the source patient to be HIV negative.

There were 17 reports of side-effects in the K arm and 6 in R arm. At week 2, 8 subjects
reported nausea, abdominal pain, diarrhea, flatulence, tiredness, anxiety/depression.
Abdominal pain and diarrhea tended to be greater in the K arm vs R arm
(p = 0.096 and p = 0.035 respectively). Symptoms at week 4 were not significantly dif-
ferent between the arms. There was no difference between the two arms regarding in-
complete dosage at either week 2 or week 4 of therapy (p = 0.441). One Kaletra patient
discontinued therapy after 19 days due to tolerance issues. The creatinine level was
changed for the R arm, showing an average increase from 0.69 at baseline to 0.79 at
week 4 (p = 0.053). There were no HIV seroconversions at week 24 post-exposure.
Conclusion. A Raltegravir containing regimen as occupational PEP is well tolerat-

ed with high completion rates by HCW.
Disclosures. I. Brar, Gilead: Investigator, Shareholder, Speaker’s Bureau and Tru-

vada for this study was provided, Research grant and Speaker honorarium; Merck:
Funding and raltegravir was provided, Grant Investigator, Research support; ViiV: In-
vestigator, Research grant

1529. Raltegravir Plus Tenofovir DF and Emtricitabine for Non-
occupational Postexposure Prophylaxis (nPEP): African-Americans are at
Higher Risk of Non-Completion of nPEP
Karen J. Vigil, MD1; Paul Simmons, MSN, NP-C2; Krystle Luna, BS1; Maria
Laura Martinez, BS1; Rodrigo Hasbun, MD, MPH1; Roberto Arduino, MD1;
1University of Texas Health Science Center at Houston, Houston, TX; 2Legacy
Community Health Services, Houston, TX

Session: 196. HIV 1: Prevention Strategies
Saturday, October 11, 2014: 12:30 PM

Background. Current guidelines recommended the use of antiretrovirals after
non-occupational exposure to HIV. However recommended regimens are based on
2005 drug pipeline. Since then significant advances in antiretroviral therapy have
been achieved. This study aimed to assess the safety and tolerability of tenofovir DF/
emtricitabine/raltegravir for non-occupational post exposure prophylaxis after possible
sexual exposure to HIV in a population of Houston, Texas.
Methods. Non-randomized, open label, prospective cohort pilot study. Volunteers

were ≥18- years-old and had a potential sexual exposure to HIV (defined as vaginal,
anal or other mucosal exposure to ejaculate rectal or cervicovaginal secretions from an
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HIV-infected or high risk individual of unknown HIV status) within 72 hours. A 28-
day course of raltegravir, tenofovir DF and emtricitabine was given to subjects. Adher-
ence and side effects were assessed. Statistical analysis was done using SPSS. Signifi-
cance was set at 0.005 and CIs at 95%.
Results. 103 individuals were enrolled in a 2 year period. 89% of the participants

were male, and 65% identified themselves as men who have sex with men. The mean
age of participant was 32 years old. 68% of the patients were white, 24% were African-
American, and 9% of other racial origin. 21% of the volunteers identified themselves as
Hispanics. 41% of the participants reported that they had sex with a known HIV-1
infected individual, 53% reported not having used a condom and the remainder report
that the condom broke.
None of the volunteers who completed all study visits had HIV-1 seroconversion at

the 6-month follow-up. 11% of patients reported that they missed doses of medication.
Only Grade 1 side effects were reported (headaches 5.8%, fatigue 4.8%, nausea 3.9%,
dizziness, flushing, constipation, loose stools, and bloating 1.9%). 83% of the volun-
teers completed 28-day nPEP and 53% completed all study visits. African-American
were the race with the lowest rate of 28-days nPEP completion (60% vs 94%)
(p = 0.0016).
Conclusion. Tenofovir DF, emtricitabine and raltegravir was a very well tolerated

regimen with a high rate of adherence and treatment completion. Efforts on prevention
strategies need to continue to focus on high risk groups, such as African-Americans.
Disclosures. K. J. Vigil, Merck: Research grant; Gilead: Research support (med-

ications) R. Arduino, Merck: Speaker’s Bureau, Speaker honorarium

1530. No Decrease in HIV Risk Behaviors among Clients Repeatedly
Screened for HIV in a State-Funded Counseling, Testing and Referral
Program: Missed Opportunities for Risk-Reduction Interventions?
Ryan Westergaard, MD, PhD, MPH1; Mary Peng, MS1; Timothy Hess, PhD1;
Casey Schumann, MS2; Megan Elderbrook, MPH2; James Vergeront, MD2;
1Department of Medicine, University of Wisconsin School of Medicine and Public
Health, Madison, WI; 2Wisconsin AIDS/HIV Program, Wisconsin Department of
Health Services, Madison, WI
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Background. Prior research suggests that the majority of clients screened for HIV
in community-based testing programs have been previously tested, and that repeat tes-
ters are more likely to report high-risk behaviors compared to one-time testers. While a
main goal of many HIV counseling, testing and referral (CTR) programs is to provide
counseling regarding behavioral risk reduction, the effectiveness of such counseling
has not been well-described. We undertook a longitudinal study of clients utilizing
CTR programs in Wisconsin to evaluate the impact of existing programs for reducing
risk among repeat testers.
Methods. Between January 2008 and December 2012, all clients receiving HIV

testing at a publicly-funded CTR site completed a standardized risk behavior ques-
tionnaire. We analyzed data from the subset of clients who (1) were first-time tes-
ters and (2) returned for at least one subsequent test 12 months or more after their
first test, to determine whether clients reduced their risk behavior during the year
following their first HIV test. HIV risk was quantified as the number of risky be-
haviors reported on the risk questionnaire during the preceding 12 months. Chang-
es in risk behavior between the first and second test date were examined using the
Wilcoxon signed rank test.
Results. During the study period, 576 unique individuals received their first HIV

test through CTR and later received at least one additional test 12 months later. Of
these, 113 (19.6%) indicated fewer HIV risk behaviors during the year preceding the
second test compared to year preceding their initial HIV test; 273 (47.4%) reported a
greater number of HIV risk behaviors at the time of the second test; 190 (33%) report-
ed no change in the number of risk behaviors. The mean number of HIV risk behaviors
increased by 0.6 between the first and second test (p < 0.001). Compared to other risk
groups, men who have sex with men (MSM) were more likely to report a decrease in
risk behaviors at the time of the second test (35% vs 12.1%, p < 0.001). Five clients were
newly HIV-positive at the time of repeat testing.
Conclusion. Most clients who repeatedly utilize CTR services continue to engage

in risky behavior after receipt of a first negative HIV test. Effective approaches to pro-
moting behavioral risk reduction are needed for repeat testers, particularly for
non-MSM.
Disclosures. All authors: No reported disclosures.

1531. Universal Treatment for HIV Infection Dramatically Reduces the
Prevalence of HIV Infections Compared to Test-and-Treat Strategies
Paul Kim1; Jessica Falcon BME2; Daniel Conway, MD3; 1Mechanical Engineering and
Mechanics, Drexel University, Philadelphia, PA; 2Bioengineering, Temple University,
Philadelphia, PA; 3Pediatrics Drexel University College of Medicine? St. Christopher’s
Hospital for Children, Philadelphia, PA

Session: 196. HIV 1: Prevention Strategies
Saturday, October 11, 2014: 12:30 PM

Background. HIV test and treat strategies aim to identify newly infected individ-
uals and link them to care rapidly, resulting in modest reductions in prevalence. This
contrasts with the dramatic prevalence reduction treating HIV-infected individuals in
infection-discordant relationships. We modeled a comparison of prevalence reduction
for a test-and-treat strategy vs universal treatment of all HIV-infected individuals with
anti-retrovirals.

Methods. A simplified, idealized deterministic model is illustrated:

Individuals are uninfected (S), entering into this compartment at rate π. Individuals
die at rate µ. Once infected (with λ as the “force of infection”), individuals enter com-
partment “I” (infected but unaware), become aware of their HIV infection (compart-
ment “E”) and once treated, enter compartment “T.” The symbols χ, ρ, σ are rates
changes between compartments. The “r” and “s” subscripts indicate compartments
of with drug resistant or susceptible HIV.

The prevalence of new HIV infections: comparing test-and-treat (red curve) to universal treat-
ment.

The prevalence of new infections with resistant virus in universal treatment models does in-
crease, but is unusual.
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Results. Simulation results are shown in the figures.
Further simulations demonstrate change in the “force of infection” or lambda value

strongly determines prevalence
Simulations demonstrated that increasing the rate of early identification, decreasing

the size of compartment “I,” or even increasing the efficacity of test-and-treat strategies
are less significant in reducing HIV transmission than universal treatment.
Conclusion. This simplified model demonstrates that preventing individuals from

becoming infected is a more efficacious strategy than treating them once infected, no
matter how aggressive the test-and-treat strategy. The prevalence of new infections
with resistant virus is unusual, but does increase as a consequence of universal treat-
ment of all HIV infections. Universal treatment of individuals with HIV should receive
special emphasis to dramatically reduce prevalence of new HIV infections.
Disclosures. All authors: No reported disclosures.

1532. A Social Media-Based HIV Self-Test Program to Raise Community-
Level Serostatus Awareness, Los Angeles
Emily Huang, BA; Robert Marlin, BA; Sean Young, PhD, MS; Justin Kwok, BA;
Jeffrey Klausner, MD, MPH; University of California Los Angeles, Los Angeles, CA

Session: 197. HIV 2: Testing and Changing Demographics
Saturday, October 11, 2014: 12:30 PM

Background. Up to half of all new HIV cases in Los Angeles may be caused by the
20-30% of men who have sex with men (MSM) with unrecognized HIV infection.
MSM are at higher risk for being sero-unaware and might benefit from increased access
to novel testing methods, such as the recently FDA-approved OraQuick1 In-Home
HIV Test.
Methods. An advertisement offering free HIV self-test kits was placed on

Grindr™, a geosocial networking smartphone application popular with MSM, from
April 17 to May 29, 2014, and was visible to users in Los Angeles. Those who clicked
on the advertisement were linked to http://freehivselftests.weebly.com/ to indicate their
selection for test delivery (via USPS1 mail or Walgreens1 voucher). Users were invit-
ed to participate in a study on testing experiences 2 weeks after test delivery. Eligible
study participants were African American or Latino > 18 years old.
Results. In the first 19 days of the campaign, the website received 2,845 first time

visitors (average number per day: 149), 218 (7.7%) of whom requested a test. Of those
218, 85 (39.0%) requested a test voucher and 133 (61.0%) requested test delivery by
mail. Of the 81 visitors who were interested in and eligible for the study, 32 (39.5%)
requested vouchers and 49 (60.5%) requested tests by mail.
Conclusion. Our findings demonstrate the potential of using modern information

and communication technologies to engage hard-to-reach groups such as high-risk
MSM in HIV testing. Further data collection will allow us to track kit use, assess testing
behaviors, and identify new HIV cases with linkage to care and prevention services.
Our methods could be used to assess whether a self-testing promotion system enhanc-
es the community-level of serostatus awareness and linkage to care and prevention
services.
Disclosures. All authors: No reported disclosures.

1533. HIV Testing in a Primary Care Clinic: Missed Opportunities for
Testing Older Adults
Sharon Tsay, MD1; Ellen Morrison, MD, MPH2; 1Internal Medicine, Columbia
University, New York, NY; 2Columbia University, New York, NY

Session: 197. HIV 2: Testing and Changing Demographics
Saturday, October 11, 2014: 12:30 PM

Background. Older adults (age > 50 years) continue to represent 17% of the new
HIV diagnoses each year in the U.S. and are often diagnosed later in the course of their
disease. In 2010, 46% of the newly diagnosed HIV infected adults over 50 had AIDS
within 12 months of their diagnosis. These realities led the authors to investigate how
HIV risk assessment and testing practices within a primary care practice varied be-
tween older and younger patients.
Methods. 150 participants were recruited from the waiting room of an internal

medicine clinic in a large academic medical center in New York City. Eligible subjects
spoke English or Spanish, considered a medical provider in the clinic to be their pri-
mary doctor, and had attended at least two visits with their provider in the prior year.
Participants completed a single computer-based survey that took less than 20 minutes
in a private room. Data was analyzed using SPSS. Funding was available through a
Pfizer Independent Research Grant.
Results. 148 participants (ages 21-91) completed the survey and were representa-

tive of the study clinic population. Older patients (> 50 years, N = 99) were compared
to younger patients (N = 49). Older patients were less likely to have been previously
tested for HIV (66.7 vs 87.8%, p = .0076) and to have had their medical provider rec-
ommend an HIV test (28.3 vs 55.1%, p = .0017). Older patients were less likely to have
had medical provider discuss HIV risk behaviors with them including sexual activity
(28.3 vs 55.1%, p = .0015), condom use (22.2 vs 53.1%, p = .0001), prior STIs (34.3 vs
63.3%, p = .0005), sexual abuse (17.2 vs 38.8%, p = .003), drug use (40.4 vs 69.4%,
p = .0005), and incarceration (14.1 vs 34.7%, p = .003). Fewer older adults reported
sex in the last year (53.5 vs 81.6%, p = .0009) but were twice as likely to have lost a
main partner to death or illness (24.7 vs 10.2%, p = .038). Both groups reported similar
numbers of lifetime sexual partners (15.2 vs 11.6, p = .65) and prior STIs (18.2 vs
16.3%, p = .76).
Conclusion. This study suggests providers continue to screen older adults signifi-

cantly less often for HIV risk factors and are less likely to recommend risk based or

routine HIV screening for older adults. Moving forward, prevention of the complica-
tions of late HIV diagnosis among older adults will require focus on routine HIV
screening and risk based targeted screening for adults greater than 50 years of age.
Disclosures. E. Morrison, Pfizer: study funded by independent research grant,

Grant recipient

1534. Missed Opportunities for HIV Diagnosis in a New Orleans Area
Health System
Asia Downing, MBBS1; Julia Garcia-Diaz, MD2; 1University of Queensland School of
Medicine, Ochsner Clinical School, New Orleans, LA; 2Infectious Disease, Ochsner
Clinic Foundation, New Orleans, LA

Session: 197. HIV 2: Testing and Changing Demographics
Saturday, October 11, 2014: 12:30 PM

Background. Patients often present to multiple healthcare facilities in the years
preceding their initial HIV diagnosis. These ‘missed opportunities’ are the key to cap-
turing the undiagnosed HIV positive individuals. New Orleans ranked 2nd in the na-
tion for estimated HIV cases (43.0 per 100,000) followed by Baton Rouge (41.6 per
100,000). This study focused on the number of healthcare visits within the Ochsner
Health System (OHS) where an HIV diagnosis could have been made in an HIV un-
aware individual.
Methods. Potential study subjects were identified from the positive HIV ELISA

tests performed at OHS between January 1, 2011 and December 31, 2012. Charts
were reviewed for the two years preceding diagnosis. The number of traditional (pri-
mary care) and nontraditional (all other) healthcare visits were recorded. Patients with
indeterminate results and those with a previous HIV diagnosis were excluded.
Results. 17,677 ELISA tests were ordered, 159 positives were recorded, and 125

patients were identified as new diagnoses. Collectively, this population attended a
total of 649 healthcare visits in the two years preceding their first HIV diagnosis.
45% of the sample was diagnosed with AIDS at the time of initial diagnosis or in the

year immediately following (Table 2).

Table 1: Missed Opportunities and Diagnoses

Total Missed
Opportunities

Total Diagnoses
Made

Rate of Diagnosis
by Field

Primary Care Clinics 33.6% 26.4% 13.1%
Emergency/Urgent
Care

28.2% 16.8% 10.3%

Specialty Care Clinics 19.0% 10.4% 9.6%
Surgical Specialties 11.1% 3.2% 5.3%
OBGYN Care 4.9% 6.4% 20.0%
Inpatient Care 3.1% 32.8% 67.2%
Blood Bank NA 1.6% NA

Table 2: AIDS Diagnosed Within One Year of Initial HIV Diagnosis (p=0.0092)

HIV AIDS Total % AIDS

OHS 69 56 125 44.8%
Louisiana 872 410 1,282 32%
USA 28,683 13,498 42,181 32%

Conclusion. A significant proportion of new HIV diagnoses were made at nontra-
ditional healthcare facilities, supporting continued testing across all healthcare settings
in order to decrease the undiagnosed, unaware population and minimize morbidity
and mortality associated with late diagnosis.
Disclosures. All authors: No reported disclosures.

1535. Knowledge, Practice, and Attitudes of University of California San
Diego Medical Students with Regard to HIV and HIV Screening
Theodoros Katsivas, MD1; Shannon St Clair, MD, MPH2; 1Department of Medicine/
Infectious Disease, University of California San Diego, San Diego, CA; 2Department of
Medicine, Kansas Medical School, Wichita, KS

Session: 197. HIV 2: Testing and Changing Demographics
Saturday, October 11, 2014: 12:30 PM

Background. In 2006 the Centers for Disease Control and Prevention (CDC) rec-
ommended universal HIV screening for persons aged 13-64, but many providers have
not integrated it into their practice. A pilot study was designed to assess HIV knowl-
edge, current practice and attitudes of University of California San Diego medical stu-
dents with regard to screening.
Methods. An anonymous online survey of 32 questions was distributed to students

during early 2013. IBM SPSS Statistical Desktop version 21.0.0 was used for analysis of
N = 132 respondents, with a statistical significance of p < 0.05.
Results. 93.3% (168/180) of respondents had not been informed of the 2006

CDC guideline for universal screening. Many of the respondents had knowledge
deficiencies in HIV epidemiology, policy and infrastructure and high threshold
for ordering HIV test. 65.6% (118/180) agreed that they would support universal
opt-out HIV screening, however 52.8% (95/180) identified one or more barrier(s)
to HIV screening in their practice training. The most common barrier was lack
of knowledge or training (19.4% 35/180). Medical students who had never person-
ally had an HIV test, had less experience with HIV patients, and had ordered fewer
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HIV tests in the past 6 months were more likely to report barriers to universal
testing.

Medical student perceived barriers to screening

Pearson’s X2 p

Personal HIV test 10.569 0.005
HIV patient exposure 15.033 0.005
HIV tests ordered last 6 months 21.567 0.000
Perception of barriers 11.635 0.003

Multinomial bivariate and multivariable predictors of respondents with NO barriers to screening

Bivariate OR
(95% CI) p

Multivariable OR
(95% CI) P

Perception of barriers No 4.745 (1.81-12.43)
Yes (ref)

0.002
–

No 3.893 (1.31-11.56)
Yes (ref)

0.014
–

HIV tests ordered last
6 months

[<5] 0.241 (0.09-0.64)
[5-10] (ref)
[11-20] 3.182 (0.52-

19.64)
[>20] 1.782 (0.44-7.18)

0.004
–

0.213
0.416

– –

Personal HIV test Never 0.242 (0.09-0.59)
Yes (ref)

0.002
–

Never 0.275 (0.11-
0.72)

Yes (ref)

0.008
–

Conclusion. Medical students are largely unaware of the 2006 CDC HIV screening
recommendations and universal HIV testing is not implemented. The most prevalent
barrier to universal testing is lack of knowledge, which was evident in our data. Future
interventions should focus on increasing HIV medical education and providing more
clinical experience with HIV patient care.
Disclosures. All authors: No reported disclosures.

1536. Seek and Ye Shall Find: Successful Implementation of Hospital
Laboratory-based 4th Generation HIV Screening
Lisa Fitzpatrick, MD, MPH1; Norman Brown, MD, MBA2; Sharon Kennedy-Dews,
MA3; David Reagin, MD4; 1Infectious Diseases, United Medical Center, Washington,
DC; Epidemiology and Biostatistics, George Washington University School of Public
Health and Health Services, Washington, DC; 2Emergency Department, United
Medical Center, Washington, DC; 3United Medical Center, Washington, DC;
4Laboratory Services, United Medical Center, Washington, DC

Session: 197. HIV 2: Testing and Changing Demographics
Saturday, October 11, 2014: 12:30 PM

Background. Acute HIV infection (AHI) contributes significantly to ongoing HIV
transmission. In Washington, DC, an urban center with high HIV prevalence, the rate
of HIV among men who have sex with men (MSM) is higher than other demographic
groups. Furthermore, in Southeast DC, the region with the highest rates of poverty,
chronic diseases and least access to healthcare services, HIV diagnoses are common
among both heterosexuals and MSM. However, upon implementation of 4th genera-
tion HIV testing, AHI has been found exclusively among black MSM. We reviewed the
presentation and clinical findings of these cases.
Methods. In November 2013, the Abbot Architect which detects HIV p24 antigen

was installed in our hospital laboratory. To support HIV testing expansion, standard-
ized clinical pathways were modified to include the addition of HIV serology to all
standing order sets. In addition, HIV serology was added for all patients undergoing
phlebotomy. The hospital laboratory HIV testing algorithm was modified to facilitate
same day, on-site confirmation of positive results.
Results. Since November 2013, five cases of AHI have been identified in the emer-

gency department. In four cases, AHI was not considered by the evaluating provider.
All but one presented with a febrile illness. One patient left AMA and is lost-to-follow-
up. Of the four remaining cases, the median age was 23 (range 20-26). The median
CD4 at diagnosis was 376 (288-769). Median viral load was 3 million (range
750,000-8.6 million). All were able to determine the source and timing of their infec-
tion. Three elected to initiate antiretroviral therapy. Of those treated upon AHI diag-
nosis, viral suppression was achieved within 4 weeks of treatment initiation.
Conclusion. Identifying acute HIV infection within the timing of an emergency

room visit is possible. However, emergency department providers must be educated
to consider AHI, particularly among sexually-active MSM. Given the public health ur-
gency to identify black MSM with AHI, access to and implementation of 4th genera-
tion testing technology in areas of HIV prevalence is imperative.
Disclosures. All authors: No reported disclosures.

1537. The AHKER Study: Assessing HIV Knowledge of Emergency
Residents
Kristi Maso, MD, MPH1; Kerin Jones, MD1; Jessica Ruffino, MD1; Adnan Sabic, MD1;
Scott Compton, PhD2; 1Emergency Medicine, Detroit Receiving Hospital/Wayne State
University, Detroit, MI; 2Duke-NUS, Singapore, Singapore

Session: 197. HIV 2: Testing and Changing Demographics
Saturday, October 11, 2014: 12:30 PM

Background. Acute HIV infection, acute retroviral syndrome (ARVS), presents as
a mononucleosis-like illness in up to two thirds of cases. 20% of people unknowingly
infected with HIV are responsible for over 50% of new infections annually. A high
index of suspicion is needed to screen for ARVS as there are no unique characteristics
that distinguish it from other viral illnesses. We strive to determine Emergency Med-
icine residents’ practice behaviors for considering ARVS in the presentation of an acute
viral illness.
Methods. Two versions of an electronic survey was developed. Each had the same

clinical vignette of a patient with symptoms suggestive of a viral illness; one version
stated the patient’s homosexual orientation (Sexual Orientation Qualifier “SOQ”)
while the other did not (No Qualifier “NQ”). The survey contained four sections in-
cluding treatment options for the scenario, knowledge of ARVS symptoms, likelihood
of ordering a rapid HIV test, and recommendations following a negative result. All U.S.
based EM residency training programs were randomly assigned to receive one of the
two versions of the survey. The survey link was sent to program directors with a request
to forward it to their residents.
Results. 703 responses (414 NQ; 289 SOQ) were received from 101/158 EM pro-

grams (63% from NQ and 64% from SOQ). Knowledge of homosexual orientation re-
sulted in greater use of HIV testing (14.8 NQ vs 56.4% SOQ p<0.01). >85% of
respondents correctly identified the most common symptoms of ARVS however
<27% were likely to order a rapid HIV test on patients with these symptoms
(Table). 76% of respondents recognized a repeat HIV test was needed following an ini-
tial negative rapid test.

Likelihood of ordering a rapid HIV test

Patient Type NQ SOQ

Sexual assault victim 84% 85%
Female prostitute 84% 87%
IV drug user 78% 81%
Homosexual male 62% 73%
Rash, wt. loss & diarrhea 59% 53%
Positive chlamydia 61% 63%
Homosexual female 28% 31%
Fever, sore throat & swollen lymph nodes 25% 26%
Hypoxia, cough & dyspnea 24% 23%

Conclusion. EM residents do not consider ARVS in their differential diagnosis in
patients with symptoms of viral illness, particularly in the absence of a high risk qual-
ifier. This deficit in knowledge application may have significant negative public health
consequences in the fight against HIV transmission.
Disclosures. All authors: No reported disclosures.

1538. Primary HIV Infection in an Adolescent Masquerading as Acute
Pancreatitis
Eimear Kitt, MD1; Uche Onyewuchi, DO1; Harry Hoar III, MD2; 1Pediatrics,
Baystate Medical Center, Springfield, MA; 2Baystate Medical Center,
Springfield, MA

Session: 197. HIV 2: Testing and Changing Demographics
Saturday, October 11, 2014: 12:30 PM

Background. Acute pancreatitis is less common in children and adolescents than
in adults, with etiology frequently including systemic disease, medications and trauma.
Infectious etiology is reported to be as low as 8%. While it has been observed in the
chronic course of HIV, acute pancreatitis rarely presents during primary HIV infec-
tion. We describe the second ever case of an adolescent presenting with acute pancre-
atitis masquerading as acute HIV infection.
Methods. Case: An 18 year old previously healthy male presented with subacute

onset of fever, malaise and pharyngitis. One day prior to admission, he experienced
severe abdominal pain, nausea and vomiting. Physical examination revealed an ill-ap-
pearing teenager with generalized lymphadenopathy particularly in the anterior and
posterior cervical area. He had marked pharyngeal erythema with impressive exudates.
Abdominal tenderness was notable for tenderness in the epigastric region and was
without evidence of hepatosplenomegaly. Laboratory investigation revealed elevated
lipase of 1024, leucopenia of 2.5 and thrombocytopenia of 128. Alcohol level was un-
detectable and liver function tests were otherwise unremarkable. Abdominal and
chest xray imaging were unrevealing. An abdominal US revealed no evidence of cho-
lelithiasis. Serologic EBV and CMV testing were negative for acute infection. Further
history revealed unprotected anal intercourse 2 weeks prior with a new partner. An
HIV antibody screen was negative however, given a high index of suspicion, he under-
went HIV RNA PCR testing which revealed primary HIV infection with viral load of
77,586.
Results. Primary HIV infection is the time from initial infection until complete

seroconversion. While often asymptomatic, 30-40% of patients experience a ‘mononu-
cleosis’ type syndrome. Symptoms are non-specific and often attributed to other viral
etiologies. While prior studies have revealed pancreatitis in advanced HIV, there are
only 6 reported cases of primary HIV infection presenting as pancreatitis, one of
which was in an adolescent.
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Conclusion. Screening for HIV risk factors in high risk adolescents is crucial,
however, in a patient like ours with acute pancreatitis, we recommend considering
primary HIV infection as an etiology. Such patients should be tested with HIV
RNA PCR.
Disclosures. All authors: No reported disclosures.

1539. The Changing Demographics of HIV Infection in the U.S. and the
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Anna Person, MD1; Brenda Crabtree-Ramírez, MD2; Yanink Neried Caro Vega, MSc3;
Bryan Shepherd, PhD4; Megan Turner, MA1; Gabriela Carriquiry, MD5; Valeria Fink,
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Background. In the United States, the demographics of persons newly diagnosed
with HIV are changing: an increasing proportion are younger (<25 years), particularly
among men who have sex with men (MSM). It is unknown if similar trends are occur-
ring in other regions of the world.
Methods. A retrospective analysis included HIV-infected adults (≥18 years of

age) from 7 sites in the Caribbean, Central and South America network
(CCASAnet) and the Vanderbilt Comprehensive Care Clinic (VCCC-Nashville,
Tennessee). We sought to estimate the proportion of patients <25 years at
HIV diagnosis by calendar year. A secondary analysis was repeated among
MSM.

Results. 19,466 patients from CCASAnet and 3,746 from VCCC were included.
Of these, 4650 (23%) and 1574 (40%) self-identified as MSM in CCASAnet and
VCCC, respectively. Of those with a date of HIV diagnosis (80% and 95%, for CCA-
SAnet and VCCC patients, respectively), 15% of CCASAnet and 19% of VCCC pa-
tients, were <25 years old. The proportion of VCCC patients <25 years at diagnosis
changed over time (p < 0.001) and non-linearly (p < 0.001), ranging from <20% from
1998-2005, followed by an increase to 25% by 2010 (Figure 1). In contrast, the pro-
portion of CCASAnet patients <25 years at diagnosis decreased significantly over
time in Argentina, Haiti, Honduras, Mexico and Peru (p<0.05), with no change ob-
served in Brazil and Chile (p>0.05). Although the proportion of MSM <25 years at
diagnosis increased in VCCC since 2005 (p < 0.001), a similar change did not occur
in CCASAnet, except in Brazil (p = 0.002) (Figure 2). Subjects <25 years at diagnosis
were less likely to have AIDS at enrollment vs those >25 (29% vs 37% for CCASAnet,
and 8% vs 14% for VCCC; p < 0.001 for both), and had higher CD4+ (median CD4+

251 vs 180 cell/mm3 in CCASAnet and 389 vs 306 cell/mm3 in VCCC; p < 0.001
for both).

Conclusion. Similar to the USA, in recent years the VCCC has had a greater pro-
portion of newly diagnosed patients who are <25 years of age, both among the general
population and MSM. Similar trends were not consistently observed in CCASAnet. Pa-
tients <25 years at HIV diagnosis in both cohorts were less immunocompromised. Dif-
ferences in presenting risk factors should be explored, and prevention efforts tailored to
young adults should be increased.
Disclosures. All authors: No reported disclosures.

1540. New Faces of HIV Infection: Differences between Younger and Older
Persons Presenting for HIV Care in Nashville, Tennessee
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Anna Person, MD4; 1Vanderbilt University Medical Center, Nashville, TN; 2Medicine,
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University of Kentucky, Lexington, KY; 4Department of Medicine, Division of
Infectious Diseases, Vanderbilt University Medical Center, Nashville, TN
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Background. Although annual rates of new HIV diagnoses in the U.S. have re-
mained stable, incidence among younger individuals is increasing within certain
groups. Although some characteristics of this younger cohort have been reported,
we sought to compare persons newly engaged in care <25 years old with those ≥25
years at the time of first provider visit at a large Southeastern clinic.
Methods. This retrospective study identified new patients attending at least one pro-

vider visit at the Vanderbilt Comprehensive Care Clinic from October 2010 through
June 2012. Those <25 years old at the time of first visit were compared with those >25.
Results. Of 281 persons, 25% were <25 years old at first visit (Table). Those <25

were more likely to be black, MSM, and to report a prior negative HIV test. Although
days from positive test to first provider visit and baseline HIV RNA levels did not differ
by age group, those <25 had a significantly higher median CD4 T cell count than those
≥25 years old. In a multivariate model, age <25 (p = 0.01) and female sex (p = 0.02)
were associated with higher CD4 count at enrollment to care after adjustment for race/
ethnicity, substance use, and MSM risk.

Total
(N=281)

>25 years
(N=211)

<25 years
(N=70) P-value

Race/Ethnicity 138 (49) 113 (54) 25 (36) 0.03
White 122 (43) 80 (38) 42 (60) (Black vs non-

black
p=0.001)

Black 16 (6) 14 (6) 2 (3)
Hispanic 5 (2) 4 (2) 1 (1)
Other
Prior Negative Test 138 (49) 94 (45) 44 (64)
Yes 74 (27) 61 (29) 13 (19)

No 67 (24) 55 (26) 12 (17) 0.02
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continued.

Total
(N=281)

>25 years
(N=211)

<25 years
(N=70) P-value

Unknown
Transmission Route 173 (62) 117 (55) 56 (80) 0.004
MSM 6 (2) 5 (2) 1 (1) (MSM vs other

p<0.001)
IDU 74 (26) 64 (30) 10 (14)
Heterosexual 28 (10) 25 (12) 3 (4)
Unknown
Days from test to 1st
visit, med (range)

61 (8-
6894)

56 (8-6894) 69 (11-
687)

0.25

Recent Hospitalization 62 (22) 54 (26) 8 (12) 0.02
Baseline CD4 count
(cells/mL3)

385 (176-
549)

361 (111-
530)

426 (342-
595)

0.001

Data are N (%) or median (IQR) unless noted.

Conclusion. In a large Southeastern HIV clinic, 25% of new patients seen from
2010-mid 2012 were <25 years old. Those <25 were more likely to be black MSM. It
is encouraging that despite being largely from underrepresented minorities, they did
not have a longer time to presentation and had higher CD4 T cells. Further study is
needed to better understand the changing dynamics of the U.S. HIV epidemic.
Disclosures. All authors: No reported disclosures.

1541. The Changing Molecular Epidemiology of HIV in the Philippines:
Major Shift from Subtype B to CRF01_AE
Brian Schwem, PhD1; Jill Itable, MD, FPCP2; Patrick Ching, MD2; Sharie Ganchua1;
Marissa Alejandria MD, MSc, FPCP, FPSMID2; Jodor Lim, MD, FPCP, FPSMID2;
Raul Destura, MD1,3; Edsel Maurice Salvana, MD, DTM&H2,4; 1National Institutes of
Health - University of the Philippines Manila, Manila, Philippines; 2Department of
Medicine, Section of Infectious Diseases, University of the Philippines - Philippine
General Hospital, Manila, Philippines; 3Department of Medicine, Section of Infectious
Diseases, Philippine General Hospital, Manila, Philippines; 4Institute of Molecular
Biology and Biotechnology, National Institutes of Health, University of the
Philippines, Manila, Philippines
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Saturday, October 11, 2014: 12:30 PM

Background. The Philippines is one of only nine countries globally with rapidly in-
creasing rates of HIV infection. Annual reported cases have increased 37-fold in the last
decade. Sexual transmission still accounts for over 95% of cases, and a major shift from a
heterosexual to men who have sex with men (MSM) transmission has occurred. Reasons
for this remain unclear, but may include increased testing among MSMs, increased local
transmission, and more aggressive strains of HIV. This study seeks to determine whether
local molecular subtypes of HIV have changed over the last decade.
Methods. Following institutional review board approval and individual informed

consent, 81 newly-diagnosed, treatment-naive HIV-positive patients at the Philippine
General Hospital were interviewed and underwent genotyping of HIV RT and PR
genes using WHO approved-protocols for HIV genotyping. Generated sequences
were analyzed using the Stanford Drug Resistance Database. Demographics, sexual
habits and CD4 counts at presentation were collected.
Results. The cohort had an average age of 29 years (range 19-51 years), CD4 count

of 254 cells/mm3 (2-744 cells), and self-reported acquisition time of 2.42 years (0.17-
8.17 years). All were male, and 79 were MSM. Genotype distribution was CRF01_AE
(75%), B (22%), C (1%) and CRF01_AE/K (1%).
Pooled analysis of published data from samples collected from 1,985-2,000 showed

that the majority of Philippine HIV infections were previously caused by subtype B
(71%, N = 100), followed by subtype CRF01_AE (20%). Comparison with our cohort
shows a highly significant shift in subtype (p < 0.001 by Chi-square)
Comparison of CD4 counts at presentation between CRF01_AE and B showed a sig-

nificantly lower count (233 cells/mm3 vs 350 cells/mm3, p = 0.03 by T-test) despite no
difference in age (p = 0.15), and self-reported time to acquisition (p = 0.66). This is
consistent with previous reports that CRF01_AE is more aggressive, with faster pro-
gression to AIDS. While no viral loads were available for this cohort, CRF01_AE
has been reported to have a higher rate of transmission. These two factors may partly
explain the explosive increase in the number of new infections.
Conclusion. The molecular epidemiology of HIV in the Philippines has changed,

with the more aggressive CRF01_AE now being the predominant subtype.
Disclosures. All authors: No reported disclosures.

1542. The Effect of Physical Proximity of HIV Testing Centers on HIV
Testing Uptake in Northern Tanzania
Julia Beamesderfer12; Andrew Weinhold3; Julian Hertz4; O. Michael Munishi5; John
A. Crump1,5,6; Elizabeth Reddy4,5; 1Duke Global Health Institute, Durham, NC;
2Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA; 3Duke
Center for Health Policy and Inequalities Research, Durham, NC; 4Division of
Infectious Diseases and International Health, Department of Medicine, Duke
University Medical Center, Durham, NC; 5Kilimanjaro Christian Medical Centre,
Moshi, Tanzania; 6Centre for International Health, University of Otago, Dunedin,
New Zealand
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Background. HIV testing is crucial in curbing incidence, but testing behavior re-
mains poorly understood. In the setting of a dramatic scale-up of rural HIV testing
centers in Kilimanjaro, Tanzania, we assessed whether physical proximity to a facility
offering HIV testing was associated with uptake.
Methods. Between June and July 2011, a random sample of 30 wards in the Moshi

Municipal and Moshi Rural districts of northern Tanzania was selected, and self-re-
ported HIV testing history was ascertained from 27 randomly selected heads of house-
hold from each ward. GPS coordinates were collected from all participating households
and all government-registered HIV testing centers in the sampling frame. The associ-
ation between testing center proximity and HIV testing history was measured using
multivariable logistic regression.
Results. A total of 810 participants (62.8% female, median age 47.5 years) were

interviewed, of which 428 (52.8%) had previously tested for HIV. Of HIV testers,
269 (62.9%) had not been tested in the past year. Distance from each household to
the nearest HIV testing center, based upon available road data, ranged from 0.03 to
4.7km (median 1.21km). Although 294 participants (36.3%) cited “travel distance”
as a major barrier to accessing healthcare, physical proximity to an HIV testing center
was not associated with HIV testing on multivariable logistic regression analysis (ad-
justed odds ratio [AOR] 0.93, P = 0.399); the lack of association held when only rural
wards were included in the model. Prior HIV testing was significantly associated with
female gender (AOR 1.5, P = 0.023), younger age (AOR 0.96 per year, P < 0.001), and
literacy (AOR 2.7, P = 0.003). Having children <5 years in the household was also high-
ly associated with HIV testing (AOR 3.1, P < 0.001).
Conclusion. Despite availability of HIV testing facilities within 5km of all partic-

ipants, still only about half had ever tested and proximity was not associated with up-
take. High uptake among parents of young children suggests that provider initiated
testing and counseling (PITC) during pregnancy remains key in enhancing uptake;
PITC during other clinical encounters as well as targeted campaigns directed towards
groups with low uptake may also be essential to promote universal testing.
Disclosures. All authors: No reported disclosures.

1543. Counting the Costs of Falsely Labeling Patients as HIV-Positive in
Tahoua Region, Niger
Matthew Megill, MD; AIDS Programs, SIM Galmi Hospital, Madaoua, Niger
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Background. At SIM Galmi Hospital in south-central Niger, we follow the nation-
al protocol for HIV testing, employing the Determine and ImmunoComb II kits in a
serial approach. While this yields an expected sensitivity of 100%, specificity is only
91.5%, and conditions such as pregnancy increase the likelihood of a false positive re-
sult. Many Africans, especially pregnant women, are thus inaccurately labeled as HIV-
positive, with diverse personal and societal costs.
Methods. We assessed 3957 persons diagnosed as HIV positive at our institution

2005-2011, and in a previous publication developed a protocol to identify 127 who
were especially likely to be falsely labeled as HIV positive, based on CD4 and clinical
criteria. This cohort included 75 pregnant women, the very population that yields the
highest costs, as they are socially vulnerable and routinely started on ARVs. Through
analysis and interviews with our HIV-positive population, we then attempted to quan-
tify and assess the costs of false diagnoses.
Results. Considering 405 HIV positive diagnoses from 24,977 pregnant women

screened at our institution in 2008-13, a 91.5% specificity suggests that 34 of these
women were falsely labeled. Since pregnant women are routinely started on ARVs
under the national PMTCT protocol, our center may annually draw $4957 in inappro-
priate ARV pharmaceutical costs alone. Beyond the programmatic financial burden,
other costs are significant although harder to quantify. Women receiving an HIV di-
agnosis face challenges that can be psychological (for example, depression), physical
(ARV and other medication side effects), professional (reduced job opportunities), so-
cial (shunning by her neighbors), and sexual (even divorce by a seronegative husband).
The child may be viewed and treated unfavorably, and may be weaned more rapidly
than necessary. Finally, the community and even health care workers lose trust in
the accuracy of the diagnosis with repeated lab tests giving variant results.
Conclusion. Inaccurate HIV diagnoses, especially among pregnant women, result

in extensive financial, physical, psychological, and societal costs, and represents a
growing problem in the developing world. Our study highlights the importance of
the employment of protocols and confirmatory laboratory testing to identify falsely
labeled persons.
Disclosures. All authors: No reported disclosures.

1544. Describing the Local Context for HIV Screening in Tahaoua Region,
Niger
Matthew Megill, MD; AIDS Programs, SIM Galmi Hospital, Madaoua, Niger
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Background. SIM Galmi Hospital is a Christian Hospital in the Tahoua Region of
south-central Niger, where HIV prevalence is 1.0% across an area of 106,677 km2 . In
2013 15,930 patients for HIV, and had over 3,000 consultations with HIV patients in
follow-up.
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Methods. We reviewed all HIV positive diagnoses over a five year period, with spe-
cific reference to the gender breakdown in each sub-region. Next, we interviewed 200
beneficiaries during routine follow-up visits, to determine how many had informed
their spouse, and knew screening results for their spouse and children.
Results. 2433 new HIV diagnoses during the period 2005-2011 were identified

as being from one of 9 sub-regions of our local Tahaoua region. Starting with the
closest areas and working out, we found positives from Galmi (199, 71% female),
Dogaraoua (496, 57% female), Madaoua (577, 57% female), Konni (525, 62% fe-
male), Illela (164, 43%), Bouza (247, 44% female), Tahaoua (184, 48% female),
Keita (20, 15% female), and Abalack (21, 38% female). Gender disparities were strik-
ing. In the closest sub-regions, our new diagnoses were predominantly female, as
we performed extensive prenatal screening. A significantly smaller percentage of di-
agnoses were women in the farther regions – likely because ailing women in the
more distant departments do not have as much disposable income as their male
counterparts.
Out of 200 patients interviewed, 157 were currently married, while 43 beneficiaries

were single or divorced. We did not address non-marital sexual partners, as these are
routinely denied within the culture. 117 had declared their status to their spouse, while
40 had not told their spouse. Out of these 117 who had informed a spouse, 98 spouses
had been screened for the disease while 19 had not. We also inquired about children,
and our survey respondents cited 60 children who had been screened for the disease.
Of these 60, 18 had an HIV-positive child, a high number in a program with only 63
HIV positive children.
Conclusion. We have demonstrated that our hospital draws from a large catch-

ment area, but with remarkable gender variations. Furthermore, we have identified a
large group of potential new diagnoses close to home, in that’ a full 25% of surveyed
beneficiaries have not informed their spouse of their status.
Disclosures. All authors: No reported disclosures.

1545. Knowledge, Attitudes and Beliefs Regarding the Potential Impact of
Health Care Reform on HIV-Infected Patients
Irina Rozin, MS1; Harlan Sayles, MS2; Matt Anderson, BS2; Jim P. Stimpson, PhD2;
Susan Swindells, MBBS3; Sara Bares, MD3; 1University of Nebraska Medical Center,
Omaha, NE; 2College of Public Health, University of Nebraska Medical Center,
Omaha, NE; 3Division of Infectious Diseases, University of Nebraska Medical
Center, Omaha, NE
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Background. Public opinion of the Patient Protection and Affordable Care
Act (ACA) has been divided. Polling of physicians and the general public about
knowledge, attitudes, and beliefs towards the ACA has been conducted, but to
date, no such studies have targeted HIV-infected patients. We report results of such
a survey.
Methods. Sequential adult HIV-infected patients attending the University of Ne-

braska Medical Center HIV clinic between November 18, 2013 and March 31, 2014
were surveyed for demographics, knowledge regarding health care reform, and atti-
tudes and beliefs regarding the ACA. Participants were English speaking and complet-
ed the surveys alone. A sample size of 371 was selected to allow for the estimation of
confidence intervals for proportions with a precision of 5% or smaller. Chi-square tests
were performed to assess differences in perception of benefit by patient characteristics
and knowledge levels.
Results. 406 participants completed the survey. 50% reported full time employ-

ment and 50% reported annual income less than $20,000. 21% reported they have
or will benefit from healthcare reform. 58% indicated they do not know whether
they have/will benefit while 57% indicated they do not have enough information
about the ACA to make informed decisions. 37% reported feeling they could not chan-
ge jobs due to fear of change in health insurance. Four questions assessed patient
knowledge of the ACA. Only 3% of participants correctly answered all four while
62% answered only one or zero questions correctly. Those who reported not knowing
whether they had benefitted or would benefit from the ACA were significantly less
knowledgeable about the ACA than those who reported they had benefitted or
would benefit from the ACA (p < 0.001).
Conclusion. Very few HIV-infected patients have sufficient knowledge of the ACA

and only 21% of patients feel they have benefitted or will benefit from the ACA. Com-
pared to the general public, HIV-infected patients generally have less knowledge re-
garding the ACA and perceive less overall benefit, despite the fact that many are
poised to benefit greatly. Targeted education and outreach are necessary to reduce
the knowledge gap and empower HIV-infected patients to better understand and uti-
lize their benefits.
Disclosures. All authors: No reported disclosures.

1546. HIV Patients’ Knowledge, Beliefs, and Attitudes about the Patient
Protection and Affordable Care Act
Patricia Gilligan, MD1,2; Imani Hodge, BS1; Audrey French, MD1,2; 1Ruth M. Rothstein
CORE Center, Chicago, IL; 2Rush University Medical Center, Chicago, IL
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Background. The 2010 Patient Protection and Affordable Care Act (ACA) is de-
signed to improve insurance coverage and access to healthcare for many people
living in the United States. The ACA stands to uniquely impact persons living with

HIV/AIDS (PLWH), many of whom are uninsured and reliant on Ryan White
Care Act funded programs for coverage of their HIV care. Through the ACA,
many PLWH have become eligible for expanded Medicaid coverage in participating
states, or for private insurance coverage through the federal or state exchanges. We
conducted a survey in order to explore PLWH’s familiarity with and opinions about
the ACA.
Methods. From January to April 2014, we administered a 35-question multiple-

choice survey to patients presenting for follow-up HIV care at the Ruth
M. Rothstein CORE Center in Chicago, IL. Demographic data, as well as data regarding
knowledge, attitudes, and beliefs about the ACA, were collected and analyzed.
Results. A total of 289 respondents completed the survey: 202 (68.9%) were male,

and 214 (75.1%) were black; respondents had been living with HIV for a median of
9.9 years. 86 (36%) were uninsured, 67 (28.3%) had Medicaid, and 50 (21.1%) had
enrolled in County Care (an expanded Medicaid program in Illinois, in effect since
January 2013). 246 (85.4%) of respondents had heard of the ACA, though only 108
(37.4%) felt they understood how the ACA would impact them personally. 143
(46.5%) respondents correctly answered questions assessing knowledge about basic
aspects of the law. 201 (69.9%) feel the ACA will have a positive impact on the HIV
care, and 60.2% feel it will increase access to care for their non-HIV health issues;
however, 165 (57.1%) conflictingly worry that the overall quality of their healthcare
will decrease. The greatest concerns regarding the ACA include fear of being forced
to change providers (60.5%), and concerns about changes in how medications are
supplied (58.8%).

Conclusion. Although most PLWH are aware of the ACA and have generally
positive opinions on the law, there remains concern about the impact it may
have on their future HIV care. Targeted education is needed in order to ensure
PLWH can take optimal advantage of the expanded coverage opportunities avail-
able through the ACA.
Disclosures. All authors: No reported disclosures.

1547. Delayed Entry into Care in Younger HIV Infected Individuals
Isioma Aninyei, MD1; Sharon Weissman, MD2; Kristina Dukes,2; Melanie Whitmire,
MA2; 1Medicine, Palmetto Health Richland/University of South Carolina, Columbia,
SC; 2University of South Carolina, Columbia, SC
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Background. By 2010, young adults, age 13 to 24 years old, accounted for ∼7% of
persons living with HIV in the U.S. One in 4, new HIV infections in the U.S. occurred
in young adults. Almost 60% of young adults with HIV are unaware of their status.
South Carolina (SC) ranks amongst the top in new infections in young adults. The
aim of this study is to compare characteristics and engagement in care in newly diag-
nosed HIV individuals in Richland County, SC between those who are <25 years
(young adults) and ≥25 years at the time of diagnosis.
Methods. Baseline characteristics, time to engagement in care and time to unde-

tectable HIV viral load (VL) were compared between individuals <25 years to those
≥25 years of age at HIV diagnosis. Means and standard deviations were calculated
for all continuous variables and differences between individuals in the two age groups
were assessed via two-tailed independent samples t-tests. Frequencies were calculated
for all categorical variables and differences between the two age groups were assessed
via χ2 tests of independence.
Results. 231 new HIV diagnoses were identified of which 69 (29.9%) were <25

years at the time of diagnosis. Compared to the older group, the young adults were
more likely to me male (61.7% vs 87%, p = .001) and report male sex with male
(38.5% vs 79.7%, p <.001). There was no difference in race by age group. Compared
to the older adults, the young adults had a higher proportion going to college
(32.8% vs 64.7%, p = .001). Young adults reported more sexual partners in the past
year (41% with >2 partners vs 16%, p < .001). The young adults had marginally higher
rates of sexually transmitted infections (STI) at HIV diagnosis (23.1% vs 13%, p = .06).
Young adults had a longer mean delay from diagnosis to first kept appointment, (12.9
weeks vs 9.0 weeks, p= .04). The young adults had a longer mean time to initiation of
HIV medications (23.1 weeks vs 14.3 weeks, p = .004), and longer time to obtain an
undetectable VL (7.6 months vs 5.4 months, p= .03).
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Conclusion. Delayed entry into care, higher number of sexual partners and higher
rates of STI in the younger individuals with newly diagnosed HIV are factors that may
lead to the high rates of new infections in this age group. Prevention efforts need to be
tailored to target this age group.
Disclosures. All authors: No reported disclosures.

1548. Laboratory Markers Overestimate Retention in HIV care
Madelyne Bean, PharmD1; Jason Halperin, MD, MPH2; Lauren Richey, MD, MPH1;
1Infectious Diseases, Medical University of South Carolina, Charleston, SC; 2Division
of Infectious Diseases and Immunology, New York University, New York, NY
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Background. Patients who are retained in HIV care have a higher likelihood of
viral suppression and increased survival. In some studies, laboratory markers have
been used as surrogate markers for clinical visits. The purpose of this study is to de-
termine the accuracy of these markers at predicting retention in care in an urban HIV
clinic.
Methods. A retrospective cohort study was conducted using the medical records of

patients who were newly diagnosed with HIV in the emergency department. Retention
in care, congruent with the HRSA (Health Resources and Services Administration)
definition, was defined as 2 clinical visits to an HIV provider separated by 3 months
within a 1 year period. Retention by lab markers was 2 documented labs, either a CD4
count or an HIV viral load, separated by 3 months within the same 1 year period.
Results. Ninety-nine patients were newly diagnosed with HIV in the emergency

department. By the HRSA definition 36 patients (36%) were retained at 1 year and
40 patients (40%) using the lab marker definition. The sensitivity and specificity of
using lab markers to predict retention was 100% and 93.7% respectively. The positive
predictive value (PPV) and negative predictive value (NPV) was 90% and 100% respec-
tively. Lab markers predicted retention in 4 patients who did not meet HRSA definition
of retention, but all patients who met the HRSA definition of retention were also re-
tained by the lab criteria. Among the 99 patients, 56 were linked to the HIV clinic as-
sociated with our hospital, of which 63% (36) were retained at year 1 using the HRSA
definition and 70% (39) using the lab marker definition. Using laboratory markers to
predict retention among linked patients resulted in a sensitivity of 100% and a specif-
icity of 85%. The PPV and NPV were 92% and 100% respectively.
Conclusion. Lab markers over estimate currently accepted definitions of retention,

but the absence of lab markers was highly predictive for not being in care. Since mul-
tiple providers can measure these labs, the use of lab markers may be more represen-
tative of a patient’s overall contact with the medical system. It is not unexpected that all
retained patients met the lab definition since HIV providers measure CD4 counts and
viral loads in routine disease monitoring.
Disclosures. All authors: No reported disclosures.

1549. Spectrum of Healthcare Engagement in an HIV Primary Care Clinic
within the District of Columbia
Alicia Lagasca MD1; Virginia L. Kan, MD2; 1Infectious Disease, George Washington
University, Washington, DC; 2VA Medical Center, Washington, DC
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Background. The District of Columbia (DC) continues to have one of the highest
rates of persons living with HIV within the US at 2.4% of its population. The VA Med-
ical Center located in the DC (DCVAMC) has had 1,000 or more HIV-infected pa-
tients in care since 2008. We describe the proportion of patients with HIV
diagnosis, in HIV care, on treatment and with viral suppression during 2008 through
2013.
Methods. A retrospective review of our clinic patients was made for the period

2008 through 2013 for those with HIV diagnosis and their age, gender, and race,
those engaged in care based on clinic visit and HIV RNA testing, those on antiretro-
viral therapy (ART), and those with HIV suppression below the limit of detection.
Mean CD4 count is given by calendar year.
Results. Percent of total HIV patients are given in each category except for mean

age and CD4 count.

Parameter 2008 2009 2010 2011 2012 2013

Total HIV patients in
DCVAMC

1,000 1,049 1,057 1,036 1,026 1,040

male 97% 97% 97% 97% 97% 96%
mean age (years) 51 51 52 52 53 53
African American race 80% 78% 79% 79% 77% 77%
Persons engaged in care 75% 77% 71% 82% 87% 91%
Persons with ART use 67% 67% 72% 77% 80% 84%
Persons with viral
suppression

45% 54% 54% 59% 67% 72%

Mean CD4 (cells/mL) 354 362 390 421 457 484

Conclusion. During 2008 through 2013, our clinic patients achieved steady im-
provement along their continuum of HIV care based on persons engaged in care,
on ART, and with viral suppression as well as higher mean CD4 counts within a met-
ropolitan area with a high burden of HIV infection.
Disclosures. All authors: No reported disclosures.

1550. Can We Re-engage Patients with HIV Who Are Lost to Care? A Pilot
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Background. Secondary to broader HIV screening efforts and expanded treatment
criteria for initiating antiretroviral therapy (ART), the number of patients requiring
regular HIV care is increasing. After establishing care, one-third of patients become
lost to follow-up (not seen in more than a 12 month period). We hypothesize that
lost-to-care patients could be re-engaged in care with a brief, focused, patient oriented
bundle intervention in two dedicated office visits.
Methods. We identified individuals who were not seen in more than 12 months

from August 2012 to January 2014 in a large urban HIV clinic in Philadelphia, PA.
Attempts were made to contact patients, and two separate dedicated office visits
were scheduled in one month. We addressed reasons why patients were lost to care,
evaluated insurance status, and arranged case management and psychiatric services.
Patients’ demographics and clinical information were reviewed.
Results. Fifty-nine consecutive patients were identified and evaluated. Median age

was 44 years and median time from last visit was 32 months. More than half of patients
(55.9%) completed two visits and 37 (62.7%) remained engaged in care (seen within a 6
month period after two visits). Most common reasons for lost to care were recent in-
carceration (42.4%), followed by substance abuse (22%). At the time of initial evalua-
tion, nearly half (47.5%) were not taking ART. Patients who were using drugs or
alcohol were less likely to remain engaged in care compared to others (30.8% vs
71.7%, P= 0.01). Patients who completed 2 visits in a one month period, were more
likely to stay engaged in care (84.8% vs 34.6%, P <0.001), and were more likely to
have a viral load <200 copies (86.4% vs 42.9%, P = 0.038) within a 6 month follow
up period.
Conclusion. Our experience suggests that actively identifying patients who are

lost-to-care and implementing two dedicated visits improved re-engagement in HIV
care. If such a simple and low-effort intervention is done routinely, lost-to-care time
can be decreased, potentially improving patient outcomes and decreasing secondary
transmission. Additionally, addressing both the transition from incarceration to
HIV care in the community and substance abuse may be high yield in retaining this
high-risk population in HIV care.
Disclosures. All authors: No reported disclosures.

1551. The Patient-Centered Medical Home: A Reality for HIV Care in
Nigeria
Aimalohi Ahonkhai, MD, MPH1,2; Ifeyinwa Onwuatuelo, DMD, MPH3; Elena Losina,
PhD4; Bolanle Banigbe, MD, MPH3; Juliet Adeola, BSc, MBA3; Timothy G. Ferris, MD,
MPH5; Kenneth A. Freedberg, MD, MSc6; Susan Regan, PhD2; Prosper Okonkwo, MD,
FMPCH3; 1Division of Infectious Disease, Massachusetts General Hospital, Boston,
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Background. HIV care delivery in resource-limited settings (RLS) may serve as a
new paradigm for chronic care in an environment where episodic acute care is the
norm. Frameworks for evaluation of care systems are important to optimize clinic per-
formance. The Patient-Centered Medical Home (PCMH) is one framework heralded
for chronic medical care. Our objective was to adapt the PCMH framework for use in
RLS, and evaluate the performance of HIV treatment programs in Nigeria according to
this standard.
Methods. The study was conducted at comprehensive HIV treatment centers in

the AIDS Prevention Initiative in Nigeria (APIN) network. In June of 2013, APIN
coordinated 36 sites providing care and treatment to nearly 100,000 people living
with HIV and AIDS. We adapted the 2011 National Committee on Quality Assur-
ance PCMH standard for HIV care in RLS. We administered a 50-item survey to
medical directors at all sites incorporating five key domains of the PCHM describ-
ing: 1) access and continuity, 2) patient population management 3) evidence-based
care, 4) self care and community resource promotion, and 5) performance
improvement.
Results. Thirty-three of 36 clinics completed the survey. Most clinics were public

(86%) and in urban/semi-urban locales (65%). Seventy-nine percent had >5,000 pa-
tients in care. On a scale of 0-100, clinics scored highest in self-care and support
91% (range 63-100%), followed by patient population management 80% (72-81%),
and performance improvement 78% (44-78%). Clinics scored lowest with the most
performance variability in evidence-based care 65% (22-89%) and access/continuity
61% (33-80%). Average composite score across the domains studied was 74% (58-
81%). Twenty-nine of 33 sites scored in the top 25th percentile for at least 1 domain.
Factors including clinic type (public vs private vs faith-based), size, and urban or rural
location did not statistically significantly predict composite scores.
Conclusion. HIV treatment programs in Nigeria performed quite well within the

PCMH framework; 88% had a high score in at least one domain highlighting an op-
portunity to share best practices. Clinics showed greatest room for improvement on
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access and continuity. The PCMH model may provide a useful framework for evalu-
ating chronic HIV care delivery in RLS.
Disclosures. All authors: No reported disclosures.

1552. Predictors of poor retention in care among HIV-infected Patients
receiving antiretroviral therapy in South Korea: results from a five-year
retrospective hospital-based cohort
Sun Hee Lee, MD, PhD1; Shinwon Lee, MD, PhD1; Su Jin Lee, MD2; 1Internal
Medicine, Pusan National University School of Medicine, Medical Research Institute,
Pusan National University Hospital, Busan, South Korea; 2Internal Medicine, Pusan
National University Yangsan Hospital, Yangsansi, South Korea
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Background. Several recent studies have shown that poor retention in care is as-
sociated with higher rate of antiretroviral therapy (ART) failure and worse survival.
Identifying which patients are at greatest risk for not being retained is important to
target intervention efforts to those groups. The objective of this study was to determine
the risk factors for suboptimal retention in care among HIV infected adults receiving
ART in Korea.
Methods. A five-year retrospective hospital based cohort study was conducted to

assess the risk factors associated with suboptimal retention in care among HIV-infect-
ed patients initiating ART during 2002-2008. Patients who never return to hospital
after loss to follow-up (LTFU) were traced to ascertain survival status. Retention in
care was measured by hospital visit constancy (HVC) during the observation period
after initiating ART. To determine the predictable factors for poor retention in care,
we compared the demographic, psychosocial, and clinical characteristics between the
patients with 100% HVC and the patients with≤ 50% HVC, by using multiple logistic
regression analysis.
Results. Among 247 patients initiating ART during 2002-2008, as of 5 years after

ART initiation, 179 patients (72.5%) remained in care in the study hospital, 20 pa-
tients (8.1%) were transferred out to other hospitals, 9 patients (3.6%) died in the
study hospital, and 39 patients (15.8%) were lost. Of the 39 patients initially catego-
rized as lost, after tracing, 8 patients (20.5%) were known to have died and 31 patients
(79.5%) were alive. When we compared 166 patients (67.2%) with HVC 100% with
33 patients (13.4%) with HVC ≤ 50%, in multivariate analysis, age at start of
ART ≤ 30 years [odds ratio (OR), 4.08 vs > 50; 95% confidence interval (CI), 1.10-
15.15, P = 0.036), no non-HIV related comorbidity [OR, 2.94 vs Charlson Comorbid-
ity Index (CCI) ≥ 1; 95% CI, 1.02-8.49, P = 0.046], CD4 cell counts > 300 cells/μL at
ART initiation (OR, 3.58; 95% CI, 1.33-9.65, P= 0.012) were significant predictable
factors of poor retention in care during up to 5-year observational period after ART
initiation.
Conclusion. Younger age, fewer non-HIV related comorbidity, and higher CD4

cell counts at ART initiation were significant risk factors for not being retained, high-
lighting the importance of special attention to these groups.
Disclosures. All authors: No reported disclosures.

1553. Burden of HIV on Hospitals in USA: Analysis of Nationwide
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Deepak Garg, MD3; 1Department of Internal Medicine, Western Michigan
University School of Medicine, Kalamazoo, MI; 2Psychiatry, Western Michigan
University Homer Stryker M.D. School of Medicine, Kalamazoo, MI; 3Infectious
Disease, Western Michigan University Homer Stryker M.D. School of Medicine,
Kalamazoo, MI
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Background. Medical management for the HIV disease has made tremendous
progress in the last decade with introduction of newer class of drugs and availability
of combination pills making it possible to treat resistant and noncompliant patients
respectively. However, the extent of burden of HIV on US hospitals is still not
known. This study was done to determine the burden of HIV disease on USA health-
care and analyze the trend of disease from 2006-2011.
Methods. We queried Nationwide Emergency Department Sample data for

all the patient visits with first listed diagnosis of HIV using Clinical classification
software code 5, corresponding to International Classification Code 9 codes
of 042, 042.0, 042.1, 042.2, 042.9, 043.0, 043.1, 043.2, 043.3, 043.9, 044.0,
044.9, 079.53, 279.10, 279.19, 795.71, 79.58 and V08. Data was extracted for the
years 2006 to 2011. Admission rate to hospitals during Emergency Department
(ED) visits and in-hospital mortality for admitted patients was calculated. SPSS
was used for statistical analysis and p < 0.05 considered significant for the purpose
of this study.
Results. We identified total of 379,332 ED visits with first listed diagnosis of

HIV from 2006-11, with average admission rate of 78.36% and average in-hospital
mortality during stay of 6.66%. Rate of patient visits to ED for first listed diagnosis
of HIV decreased from 25.4 per 100,000 persons in 2006 to 15.7 per 100,000 in
2011. Hospital admission rates for ED visits declined from 81.28% to 72.25%
(p < 0.05). In-hospital mortality for these admissions declined from 7.03% to
6.09% (p < 0.05)

Conclusion. Our study reveals that although ER visits, hospitalization and in-hos-
pital mortality from HIV has decreased significantly from 2006-11 but still rate of hos-
pitalization remains high with 3 out of 4 patients being admitted to the hospital with
6% mortality compared to national average of in-hospital mortality of 0.6% for Diabe-
tes mellitus and 5% for myocardial infarction. It indicates there is still large unmet need
for interventions in managements of HIV to reduce burden on healthcare.
Disclosures. All authors: No reported disclosures.

1554. Extremely High Level of Primary HIVAnti- Retroviral Therapy Drug
Resistance in Naïve HIV Infected Patients in Uzbekistan
Dildora Sekler, PhD; Molecular Genetics Reasearch, Institute of Virology, Tashkent,
Uzbekistan
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Background. Being a Global problem, the infection of HIV turned to be pandemic
and remains very harmful and actual for treatment and vaccine searching studies. The
antiretroviral therapy (ARVT) is still the most effective way to keep the level of HIV
infected people lower and not to allow this infection more increasing. ARVT of HIV
infected people started in 2006 in Uzbekistan; however, no laboratory monitoring of
the ARVT effectiveness as well as a level of ARVT drug resistance among HIV infected
treatment naïve people was controlled in this country. Firstly, we started our study to
evaluate the level of primary drug resistance among HIV-infected not treated people.
Methods. Collected 48 samples from HIV-infected drug naïve patients were cen-

trifuged and total RNA was extracted from blood plasma using QuiAmp RNA/DNA
extraction kit (Quiagen, Netherlands). Both Nested PCR and cycle sequencing for
Protease and two Reverse Transcriptase regions of HIV/RNA were performed using
HIV-sequencing kit (“InterLabService,”Moscow, Russia). Capillary sequence was per-
formed using probes and manufacturers provided primers CEQ DTCS kit (Beckman
Coulter, Germany).

HIV/ARVT drugs mutations rates

Results. The most sequenced samples from HIV-infected drug naïve patients had
drug resistance mutations in both Protease and Reverse Transcriptase regions of HIV
genome. Overall samples had 26 drug resistant strains from 48 sequenced samples
(54%). That means the level of primary drug resistance mutations in our country is
extremely high in comparison to other data reported earlier at least among former So-
viet Union countries. Detailed data of ARVT drug resistance mutations in sequenced
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HIV genome is presented on a diagram (figure 1). Mutations were mainly revealed in
Protease and Reverse Transcriptase regions for Protease Inhibitors (PI –NFV) and Re-
verse Transcriptase Inhibitors (NRTI – DDI, ABC, AZT, D4T, 3TC and FTC; and
NNRTI – EFV, NVP, ETR and RVP).
Conclusion. High level of HIVARVT drug resistance rate is a signal for treatment

scheme review and changing of the mainly using drugs in the area. However, it de-
pends on the country possibilities and the drugs donating international projects. Fur-
ther studies required for HIV ARVT efficacy monitoring and treatment adherence
checking during therapy.
Disclosures. All authors: No reported disclosures.

1555. Factors Associated with the Selection of Initial Antiretroviral
Therapy: Real-world Channeling
Michael Saag, MD, FIDSA1; Andy Westfall2; Stephen Cole PhD3; Mari Kitahata, MD,
MPH4; Richard Moore, MD, MHS5; W. Christopher Mathews, MD, MSPH6;
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Benigno Rodriguez, MD9; Richard Haubrich, MD10; Eric Maiese, PhD11; 1Medicine,
University of Alabama at Birmingham, Birmingham, AL; University of Alabama at
Birmingham, Birmingham, AL; 2Masters of Statistics, University of Alabama at
Birmingham, Birmingham, AL; 3University of North Carolina, Chapel Hill, NC;
4Medicine, Center for AIDS Research, University of Washington, Seattle, WA; 5Johns
Hopkins University School of Medicine, Baltimore, MD; 6University of San Diego, San
Diego, CA; 7University of California at San Francisco, San Francisco, CA; 8Fenway
Community Health Center, Boston, MA; 9Case Western Reserve University/University
Hospitals of Cleveland Center for AIDS Research, Cleveland, OH; 10University of
California San Diego, San Diego, CA; 11Merck, Whitehouse Station, NJ
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Background. Over the last decade antiretroviral (ARV) regimens have become
more effective and better tolerated yielding many options for use in first line therapy.
Using data from the CNICS cohort, we explored factors associated with selection of the
class of initial ARV regimen.
Methods. CNICS is a network of 8 HIV clinics situated at academic centers in the

US. We classified all patients initiating HAART (3 or more drugs) between July 2009
and December 2012 as NNRTI, boosted-PI (PI/r), or raltegravir (InSTI). Measured fac-
tors suspected of being associated with regimen choice were explored individually and
in 3 separate multivariable logistic regression models with regimen classification as the
outcome variable. For each model the referent group was all patients whose initial
HAART regimen was not in the classification being modeled.
Results. 1215 patients initiated HAART in the observation period. 650 regimens

contained an NNRTI, 455 regimens contained a boosted-PI and 110 regimens con-
tained raltegravir. Median age was 38 years; 34% Black, 57% White, 9% other; 19%
Hispanic; 88% male; 67% MSM; 14% IVDU; 25% VL >100K; 16% HCV infected;
and 65% had > 2 co-morbid conditions.

Model 1:
NNRTI

Model 2:
PI/r

Model 3:
InSTI

Age 37-47 vs 19-36 1.0 (0.7-1.3) 0.9 (0.7-1.2) 1.3 (0.8-2.2)
Age 48-75 vs 19-36 1.0 (0.7-1.4) 0.9 (0.6-1.2) 1.4 (0.8-2.4)
Female vs MSM 0.5 (0.3-0.7) 2.1 (1.5-3.0) 1.1 (0.7-2.0)
Heterosexual Male vs MSM 0.9 (0.6-1.3) 1.1 (0.8-1.6) 1.3 (0.8-2.3)
Prior ART Exposure 0.5 (0.2-1.2) 1.3 (0.6-2.9) 1.7 (0.6-4.7)
Liver-HCV Dx 0.6 (0.4-0.9) 1.3 (0.9-1.8) 1.4 (0.8-2.3)
Psych Depression Dx 0.6 (0.5-0.8) 1.5 (1.2-1.9) 1.9 (1.2-3.0)
Cardiovascular/
Cerebrovascular Dx

0.9 (0.5-1.6) 0.8 (0.4-1.6) 2.7 (1.2-5.7)

Diabetes Dx 0.9 (0.5-1.6) 0.9 (0.5-1.7) 1.7 (0.8-3.5)
Hypertension Dx 0.9 (0.7-1.2) 1.0 (0.7-1.4) 1.5 (0.9-2.4)

Conclusion. The choice of initial regimen is associated with several demographic
and clinical factors, which is sometimes referred to as ‘channeling.’ In this study, pa-
tients with underlying psychiatric conditions were less likely to receive an NNRTI,
while those with CVD were more likely to receive raltegravir. As more choices for
HIV therapy become available, factors that impact initial regimen selection will likely
become even more heterogeneous over time.
Disclosures. M. Saag, Merck: Grant Investigator, Research grant; ViiV: Grant In-

vestigator, Research grant; Gilead: Grant Investigator, Research grant; Janssen: Grant
Investigator, Research grant; BMS: Grant Investigator, Research grant E. Maiese,
Merck: Employee, Salary

1556. Quality Improvement of Antiretroviral Therapy Errors at University
Hospital
Jaimie Shah, MD1; Lucy Cheng, MD1; Jason Zucker, MD2; Shin-Pung Jen, PharmD3;
David Cennimo, MD2; 1Internal Medicine, Rutgers-New Jersey Medical School,
Newark, NJ; 2Medicine and Pediatrics, Rutgers=New Jersey Medical School, Newark,
NJ; 3Pharmacy, University Hospital, Newark, NJ
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Background. University Hospital has more than 600 admissions of people living
with Human Immunodeficiency Virus (PLWH) yearly. In an earlier study of antiretro-
viral therapy (ART) error, nearly half of PLWH admissions had at least one medication
error, which could lead to increased drug resistance and treatment failure. Several in-
terventions were introduced to reduce this high error rate including: physician and
pharmacy education, utilization of computerized provider order management
(CPOM) and ordering instructions and drug reference links in CPOM. This analysis
evaluated the current state of medication errors after the implementation of these
interventions.
Methods. A retrospective review of PLWH on ART administered during admis-

sions from July 1, 2013 to December 31, 2013 was conducted. Medication errors
were categorized as incomplete drug regimen, incorrect drug dosing, mismatched
home ART (in HIV clinic patients whose records were available), and contraindicated
drug-drug interactions. We also categorized medication errors by admitting specialty.
The methodology was unchanged from our earlier study.
Results. A total of 315 admissions of PLWH were reviewed. Of these, 115 admis-

sions (37%) had at least one medication error, an 18% relative error reduction. Of the
158 errors identified, incorrect drug dosing was the most common error (34%), followed
by incomplete drug regimen (28%). Of note, there was a significant increase in co-ad-
ministration of high dose histamine type 2 blockers and atazanavir (170% increase). Pa-
tients followed in the HIV clinic had similar ART error rates while inpatient as our prior
study. Although, ART errors were again significantly reduced by infectious diseases (ID)
consultation; the overall error rate reduction did not significantly change after these in-
terventions. Again, surgical and medical services had the highest ART errors.
Conclusion. Overall, interventions such as additional education and guidelines can

aid in reducing ART errors but they are not sufficient to eliminate them entirely. A more
comprehensive approach is needed to prevent and reverse the detrimental consequences
of ART errors in this community with such a high prevalence of HIV.We propose a ded-
icated infectious diseases and/or pharmacy stewardship that review ART on a daily basis.
Disclosures. All authors: No reported disclosures.

1557. Impact of HIV Pharmacist Reconcilation on Correction of
Antiretroviral Prescription Errors Among Hospitalized HIV-Infected
Patients
Rishi Batra, BS1; Jane Wolbach-Lowes, PharmD2,3; Susan Swindells, MBBS3;
Kimberly Scarsi, PharmD2,3; Anthony Podany, PharmD2; Harlan Sayles, MS4;
Uriel Sandkovsky, MD, FACP3; 1College of Medicine, University of Nebraska Medical
Center, Omaha, NE; 2College of Pharmacy, University of Nebraska Medical Center,
Omaha, NE; 3Division of Infectious Diseases, University of Nebraska Medical Center,
Omaha, NE; 4College of Public Health, University of Nebraska Medical Center,
Omaha, NE
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Background. Antiretroviral therapy (ART) prescribing errors are common in hos-
pitalized HIV-infected patients, which may cause patient harm and increase healthcare-
associated costs. Previously, we retrospectively reviewed admissions from 2009-2011 and
found a 35.1% error rate in ART prescribing, 35% of which were corrected within 24 hs.
Subsequently, we developed a medication reconciliation process with an HIV pharma-
cist, and our institution implemented a unified electronic medical record (EMR).
Methods. We prospectively reviewed the medical records of HIV-infected patients

admitted to the hospital for >24 hs between March 9, 2013 - March 10, 2014. An HIV
pharmacist reconciled outpatient ART prescriptions with inpatient orders within 24 hs
of admission. Errors were classified as omission; wrong drug; incorrect dose; drug-drug
interactions (DDIs); and incorrect scheduling. Time to error correction was recorded.
Error rates were compared to our retrospective evaluation and relative risks (RR) cal-
culated. Logistic regression models were used to compare error rate with use of EMR,
and proportion of errors corrected at 24 hs with prospective HIV pharmacist interven-
tion, both compared to historical data.
Results. In 186 admissions for 105 patients, we identified 43 medication errors in

31 admissions (16.7%). The most common error was incorrect scheduling (42%), fol-
lowed by drug omission and DDIs. All identified errors were corrected, 65% within 24
hs and 81.4% in 48 hs. Using a unified EMR decreased the risk of error occurrence
compared to not using a unified system (RR 0.47, 95% CI: 0.34, 0.67). Logistic regres-
sion adjusting for gender and race found that errors were 61% less likely to occur using
the EMR (95% CI: 40%-75%; p < 0.001). The second model, after adjusting for gender,
race and total number of errors, found that errors were 9.4 times more likely to be cor-
rected within 24 hs with pharmacist intervention (p < 0.001).
Conclusion. Use of an EMR decreased the error rate by more than 50% but the

HIV pharmacist intervention was key to timely error correction. Two thirds of errors
were corrected within 24 hs and no error was left uncorrected. Even with the imple-
mentation of an EMR, ART errors were common, but prospective HIV pharmacist in-
tervention enabled rapid correction.
Disclosures. All authors: No reported disclosures.

1558. Clinico-demographic Profile and Treatment Outcomes of Pediatric
Participants of a Large Outpatient HIV Clinic in Kigali, Rwanda
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MMed2; Olivier Manzi, MD, MMed2; Onyema Ogbuagu, MD2,3; 1Butaro Hospital,
Butaro, Rwanda; 2University Teaching Hospital of Kigali, Kigali, Rwanda; 3Infectious
Diseases, Yale University School of Medicine, New Haven, CT
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Background. Pediatric patients make up 7.5% of the global population living with
HIV infection and comprise 15% of incident cases worldwide each year (WHO). 91%
of the 3.4 million children living with HIV at the end of 2011 reside in sub-Saharan
Africa (WHO). They represent a challenging population to manage due to limited pe-
diatric ARV formulations, poor healthcare resources, suboptimal medication adher-
ence, societal stigma and neglect. Data on the demographics, clinical profile, and
treatment outcomes of the pediatric HIV population is lacking in Rwanda.
Methods. Study was a retrospective chart review conducted from February 1, 2013

– January 31, 2014. The aim was to describe the demographics, clinical characteristics,
and treatment outcomes of HIV infected pediatric participants (age <18 years) of a
large outpatient HIV clinic in Kigali, Rwanda. Charts for review were selected by sim-
ple random sampling. Categorical demographic data and other categorical variables
were expressed as simple frequencies and/or percentages of the whole. Continuous var-
iables were expressed as median values with inter-quartile ranges or means with ranges
as appropriate.
Results. 174 randomly selected charts were reviewed including 84 males and 90

females (sex distribution 1:1.1). Median age and CD4 count at the time of HIV di-
agnosis was 6 years (IQR 3-9 years) and 380 cells/uL (IQR 206-662 cells/uL) respec-
tively. Nadir CD4 count was 272 cells/uL (IQR 148-416 cells/uL). Vertical
transmission was the predominant mode of acquisition of HIV infection (70%). 46
out of 161 patients (28.6%) had WHO clinical stage 3 or 4 HIV disease at time of
initial presentation to care. 68.2%, 27.2% and 4.6% of patients were on nevirapine
(NVP), efavirenz(EFV) and lopinavir/ritonavir based regimens respectively. Average
duration of ARV exposure was 83 months (range 8-135 months). 61/162 patients
(37.7%) had HIV viral loads >400 copies/ml during their most recent viral load
estimation.
Conclusion. Pediatric participants of the largest outpatient HIV clinic in Kigali,

Rwanda frequently present late to care with advanced HIV disease and experience sig-
nificant rates of virologic failure. More studies are needed to explore the causes of these
observations.
Disclosures. All authors: No reported disclosures.

1559. Clinical and Immunologic Correlates of Pregnancy among HIV-
infected Women in Care –United States (U.S.)
William Short, MD, MPH1; Madeline Sutton, MD, MPH2; Emma Frazier, PhD, MS2;
Yunfeng Tie, PhD, MS3; Jacek Skarbinski, MD2; 1Infectious Diseases, Jefferson Medical
College of Thomas Jefferson University, Philadelphia, PA; 2Centers for Disease Control
and Prevention, Atlanta, GA; 3ICF International, Atlanta, GA
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Background. Women represent 25% of persons living with HIV in the U.S.; 80%
are reproductive-age (15-44 years) when diagnosed and may consider pregnancy after
HIV diagnosis. Clinical and immunologic factors associated with pregnancies among
HIV-infected women have been understudied; such data may inform HIV care efforts.
Methods. We used data from the 2009 cycle of the Medical Monitoring Project

(MMP), a cross-sectional survey of a representative sample of US HIV-positive adults
in care. We included women diagnosed > 1 year before interview if aged < 45 years at
diagnosis and compared women with and without ≥ 1 pregnancy after HIV diagnosis.
We examined the association of pregnancy with years since HIV diagnosis and the fol-
lowing exposures during the 12 months preceding MMP survey: sexually transmitted
disease (STD) screening, HIV/STD prevention conversations with providers, prescrip-
tion of antiretroviral therapy (ART), documentation of viral suppression (≤ 200 cop-
ies/mL), and unprotected sex with a man of unknown or HIV-negative status. We
computed unadjusted and adjusted prevalence ratios (APR) and 95% confidence inter-
vals (CI) using logistic regression.
Results. Data were available for 939 respondents representing 94,718 HIV-positive

women; 4.8% were currently pregnant or had been pregnant in the previous 12
months. Median age at diagnosis was 30.5 years; 60.1% were non-Hispanic black. Of
respondents, 27% were screened for chlamydia or gonorrhea; 51% had HIV/STD pre-
vention conversations with providers; 87% were prescribed ART, 66% achieved viral
suppression; 16.9% reported unprotected sex with an HIV-negative man or man of
unknown HIV status. Overall, 29.7% of women reported ≥ 1 pregnancy after diagnosis.
Having ≥ 1 pregnancy since HIV diagnosis was more likely among women who
were ≤ 19 years at HIV diagnosis (APR 7.8 CI 4.5 – 13.4); interviewed 5 -9 years
since their HIV diagnosis (APR 1.4 CI 1.03 – 1.9); were virologically suppressed
(APR 1.4 CI 1.2 – 1.7); and reported unprotected sex with a male of unknown or
HIV-negative status (APR 1.5 CI 1.1 – 2.0).
Conclusion. These data suggest that interventions are needed to: 1) optimize viral

suppression; 2) increase HIV/STD prevention conversations; and 3) incorporate repro-
ductive health discussions as part of routine care for HIV-infected women.
Disclosures. W. Short, Gilead Sciences: Consultant, Consulting fee; Janssen Ther-

apeutics: Consultant, Consulting fee

1560. Treatment responses and complications among HIV-infected
patients who initiated antiretroviral therapy at the age of 50 years or older
and those who are younger than 50 years at Maharaj Nakorn Chiangmai
Hospital
Romanee Chaiwarith, MD, MHS; Thanapat Kittipanyaworakun, MD; Internal
Medicine, Chiang Mai University, Muang, Chiang Mai, Thailand
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Background. Prevalence of HIV in adults aged≥ 50 years is increasing. Responses
to combination antiretroviral therapy (cART) in this population are variable. This
study aimed to evaluate responses to cART and adverse effects after cART in HIV-in-
fected elderly patients.
Methods. A retrospective cohort study was conducted among naïve HIV-infected

adults initiating cART between January 2005 and December 2012 at Maharaj Nakorn
Chiang Mai Hospital. We compared the demographic characteristics, responses to
cART, and adverse effects after cART between patients who initiated cART at
aged≥ 50 years and aged < 50 years.
Results. 209 and 103 patients who initiated cART at aged < 50 years and ≥ 50

years were randomly selected from HIV cohort. Among patients aged≥ 50 years, 63
were male (61.2%), the mean age was 54.5 years, the initial CD4 cells was 90 (IQR
32, 187) cells/mm3, and the major route of transmission was heterosexual (97.1%).
27 (26.2%), 9 (8.7%), and 9 (8.7%) patients had underlying diseases of hypertension,
diabetes, and dyslipidemia, respectively. Median time to reach CD4 cells of 350 cells/
mm3 was 30 months (IQR 18, 60), and 61/76 patients (80.3%) had undetectable HIV-1
RNA at 6 months after cART. Among patients aged < 50 years, 113 were male (54.1%),
the mean age was 34 years, the initial CD4 cells was 80 (IQR 26, 220) cells/mm3, and
the major route of transmission was heterosexual (80.4%), followed by homosexual
(18.2%). 13 (6.3%), 4 (1.9%), and 6 (2.9%) patients had underlying diseases of hyper-
tension, diabetes, and dyslipidemia, respectively. Median time to reach CD4 cells of
350 cells/mm3 was 30 months (IQR 18, 48), and 100/139 patients (71.9%) had unde-
tectable HIV-1 RNA at 6 months after cART. There was no statistically significant dif-
ferent in gender, initial CD4 cells, time to reach CD4 cells of 350 cells/mm3, and the
proportion of people who had undetectable HIV-1 RNA at 6 months between groups.
More patients among aged≥ 50 years had underlying diseases. After receiving cART
for at least 3 years, LDL and FBS were higher among patients aged≥ 50 years.
Conclusion. We identified distinct differences in risk of transmission and under-

lying diseases between groups. However, immunologic and virologic responses to
cARTwere not different. Blood cholesterol and sugar were higher among older patients
after cART, although no relevant clinically significance.
Disclosures. All authors: No reported disclosures.

1561. The Relationship Between Self-reported Adherence and Efavirenz
Blood Levels on the Appearance of HIV Viral Load Blips
Aaron Farmer, DO1; Thomas O’bryan, MD1,2; Anuradha Ganesan, MD3; Robert Deiss,
MD2,4; Brian Agan, MD2; Kevin S. Akers, MD1; Jason Okulicz, MD1,3; 1Infectious
Disease Service, San Antonio Military Medical Center, Fort Sam Houston, TX;
2Infectious Disease Clinical Research Program, Uniformed Services University,
Bethesda, MD; 3Infectious Disease Clinical Research Program, Uniformed Services
University of the Health Sciences, Bethesda, MD; 4Naval Medical Center San Diego,
SanDiego, CA
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Saturday, October 11, 2014: 12:30 PM

Background. Intermittent episodes of low-level viremia, termed “blips,” can
sometimes occur in HIV-infected persons on viral load (VL)-suppressive antiretroviral
therapy (ART). The underlying causes of blips are not completely understood. We
evaluated the association between self-reported adherence (SRA) and plasma drug lev-
els in the U.S. Military HIV Natural History Study.
Methods. Participants experiencing blips on their initial single tablet ART regi-

men of efavirenz/emtricitabine/tenofovir (EFV/FTC/TDF) with available SRA data
and repository plasma specimens on consecutive blip and non-blip dates were includ-
ed. Blips were defined as a plasma VL ≥50 copies/mL, with values <50 copies/mL be-
fore and after the blip timepoint. SRA was categorized as < or ≥85% and assessed at
both the blip and non-blip timepoints. Untimed plasma levels were measured for
the EFV component of the regimen by high-performance liquid chromatography
(HPLC) for the corresponding blip and non-blip timepoints. Random EFV levels
below reported minimum trough concentration of 1 mcg/mL were considered subther-
apeutic. SRA and EFV plasma levels were analyzed as categorical values < or ≥85% and
above or below therapeutic threshold, respectively, by Chi-square test.
Results. A total of 116 participants met inclusion criteria. SRA was <85% for 6 of

232 (2.6%) timepoints, including 3 of 116 (2.6%) blip timepoints and 3 of 116 (2.6%)
non-blip timepoints. Of the 232 specimens analyzed, 12 (5.2%) had EFV levels below
threshold, including 5 of 116 (4.3%) blip and 7 of 116 (6.0%) non-blip timepoints.
Among those with subtherapeutic EFV levels, adherence ≥85% was self-reported by
4 of 5 (80%) and 7 of 7 (100%) participants on blip and non-blip dates, respectively.
There was no statistically significant association between SRA and EFV levels at either
blip (P = 0.12) or non-blip (P = 0.11) timepoints.
Conclusion. The vast majority of participants experiencing blips had SRA ≥85%.

Although studies have shown that suboptimal adherence results in reduced drug levels,
we observed no association between SRA and untimed EFV levels in this retrospective
study. This suggests that other factors, such as viral replication from reservoirs or VL
assay variability, may be responsible for blip episodes.
Disclosures. All authors: No reported disclosures.

1562. The Influence of Co-infection with HCV on CD4 and B-
cell Reconstitution in Human Immunodeficiency Virus (HIV)-infected
Patients
Michael S. Abers, BA1; Zeeshan Afzal, MD1,2; Jill E. Weatherhead, MD1; Charles
G. Minard, PhD1; Maria C. Rodriguez-Barradas, MD1,2; 1Baylor College of Medicine,
Houston, TX; 2Infectious Diseases and Medicine, Michael E. DeBakey VA Medical
Center, Houston, TX
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Session: 199. HIV 4: Treatment - Outcomes, Adherence, and Toxicities
Saturday, October 11, 2014: 12:30 PM

Background. HIV is associated with dysfunctional cellular and humoral immuni-
ty. The effects of co-infection with hepatitis C virus (HCV) on immune reconstitution
are controversial. The utility of monitoring B-cell lymphocyte counts in HIV patients
has not been well studied. In the present study, we compare the effect of antiretroviral
therapy (ART) on CD4 and B-cell counts in HIV mono-infected (HIV + /HCV-) and
HCV co-infected (HIV + /HCV+) patients.
Methods. Retrospective observational cohort of 160 HIV-infected patients (39

with HCV co-infection) who suppressed plasma viral load (VL) to undetectable levels
within one-year of ART initiation. We reviewed baseline clinical and demographic var-
iables, and CD4 and B-cell counts at two time points: prior to ART initiation and after
9-15 months of persistently undetectable VL (post-ART). A multiple general linear
regression model was used to test for significant associations between predictor vari-
ables and change in B-cell counts after adjusting for pre-ART levels as well as covar-
iates significant in the univariate analysis.
Results. The median absolute pre- to post-ART increase in CD4 and B-cell counts

did not differ significantly between the 2 groups (table). In HIV + /HCV- and HIV + /
HCV+ patients, the % increase in B-cell and CD4 count were strongly correlated
(Spearman’s R 0.58 and R 0.65, respectively, P < 0.001). In a multiple regression
model adjusting for pre-ART B-cell count, HCV-co-infected patients experienced a
not statistically significant 15% greater rise in B-cell counts, compared to mono-infect-
ed group (P = 0.08).

CD4 and B-cell increases after 9-15 months of persistently undetectable VL

Parameter HIV+/HCV- HIV+/HCV+ P-value

CD4 Absolute Δ* 199.0 (115.0-342.0) 162.0 (79.0-237.0) 0.15
% Δ** 98.8 (39.3-189.0) 64.6 (33.0-177.8) 0.20

B-cell Absolute Δ 84.3 (22.6-200.4) 90.7 (15.1-201.7) 0.98
% Δ 81.0 (24.6-203.8) 88.6 (5.3-233.9) 0.98

Median increase (IQR); cells/mL plasma; **% increase from pre-ART count.

Conclusion. In this cohort of patients with 9-15 months of suppressed viremia
after ART initiation, HCV co-infection did not significantly influence the magnitude
of reconstitution of CD4 or B cell counts. Changes in B-cell and CD4 count were
strongly correlated. Our data provide support to recent guidelines against routine
monitoring of B cell counts.
Disclosures. All authors: No reported disclosures.

1563. HIV Low-Level Viremia: It’s Only a Matter of Time
Jay Sellers, MD1; Joseph Desimone, MD2; Kathleen Squires, MD3; 1Infectious Diseases,
Thomas Jefferson University Hospital, Philadelphia, PA; 2Thomas Jefferson University
Hospital, Philadelphia, PA; 3Medicine, Thomas Jefferson University, Philadelphia, PA

Session: 199. HIV 4: Treatment - Outcomes, Adherence, and Toxicities
Saturday, October 11, 2014: 12:30 PM

Background. Low-level viremia (LLV) has been studied previously, with the no-
tion that LLV may lead to virologic failure necessitating a change in ART. We sought
to characterize patients who achieve full virologic suppression and subsequently expe-
rience LLV, and to assess the clinician’s response to these results.

Methods. 392 patient charts were retrospectively reviewed from the HIV clinic at
TJUH. Patients were included in analysis if they were active in HIV clinic during the
years 2007-2012, reported ART compliance, and achieved HIV viral load (VL) of <50
copies/mL on two consecutive occasions. Patients were categorized according to the
total number of VL obtained during the study period (1-5, 6-10, >10). Any episode
of LLV (VL > 50 copies/mL and < 1,000 copies/mL) was noted, and patients were fur-
ther categorized as having single or multiple episodes of LLV. Those with multiple

incidents of LLV were classified as having either consecutive or non-consecutive epi-
sodes. Any changes in ART were noted.
Results. 219 patient VL trends were analyzed. 165 patients had no evidence of LLV

during the study period. 54 (24.6%) patients had at least one episode of LLV during the
study period. Of 54 patients with LLV; 35 had a single episode, 9 had non-consecutive
episodes, and 10 had consecutive episodes.
Frequency of any episode of LLV with regards to number of VL obtained occurred as

follows: 1-5 VL; 16%, 6-10 VL; 39%, >10 VL; 53% (graph). Average magnitude of LLV
was 162 copies/mL for single, 155 copies/mL for consecutive, and 122 copies/mL for
non-consecutive episodes. No changes in ART were made as a result of LLV.
Conclusion. LLV occurs frequently and is of low magnitude. Single episodes of

LLV occur most frequently, although additional episodes may occur either consecu-
tively or non-consecutively. Occurrence of LLV, either single or multiple episodes, ap-
pears to be a function of time and frequency of VL measurement. In this urban,
academic practice the clinicians made no changes in ART for any patient as a result
of LLV.
Disclosures. All authors: No reported disclosures.

1564. Duration of Viral Suppression and objectively measured
Antiretroviral Adherence as predictors of rebound Viremia in South
Western Uganda
Nicholas Musinguzi, MSc; Mbarara University of Science and Technology, Mbarara,
Uganda

Session: 199. HIV 4: Treatment - Outcomes, Adherence, and Toxicities
Saturday, October 11, 2014: 12:30 PM

Background. Relationships between antiretroviral (ART) adherence and virologic
suppression are critical to understanding risk of treatment failure and drug resistance.
Methods. We used objective monitors to collect adherence data on adults taking

ART during 2005-2011. CD4 and viral load were collected quarterly. Our primary out-
come was rebound HIV-1 RNA viremia, defined by a detectable viral load following a
previously undetectable viral load (<400 copies/mL). Our primary predictor was ART
adherence, measured by: 1) average adherence, calculated by the number of pills taken
divided by the number of pills prescribed; and 2) presence of three consecutive days of
non-adherence. Secondary predictors were CD4 nadir and ART regimen. We used
generalized estimating equations to fit regression models to assess for relationships be-
tween predictors and our outcome of interest.
Results. 399 participants contributed 2,837 intervals during the follow-up. Median

nadir CD4 was 125 and median duration of suppression was 1.1 years. The most com-
mon regimen was AZT/3TC/NVP, used by 58% of subjects. Risk of rebound viremia was
higher during the first year of suppression than after in all adherence strata (3.5% vs 1.9%
for average adherence >90%, 5.3% vs 2.1% for average adherence 60-90%, and 14.2% vs
7.3% for average adherence <60%, P<0.06 for all categories). Compared to periods with
average adherence >90%, we found increased odds of rebound viremia for adherence
<60% during the first year (AOR = 6.0, P <0.001) and after (AOR = 3.4 P =0.003); but
increased odds for adherence 60-90% during the first year only (AOR= 1.9, P = 0.04 vs
AOR = 0.8, P =0.60). One or more 72-hour gap was associated with increased odds of
rebound viremia during the first year (AOR = 1.8, P = 0.05) and after (AOR = 2.2,
P = 0.03). CD4 nadir was not predictive of rebound viremia, and there were no signifi-
cant interactions in these relationships by regimen.
Conclusion. In a cohort of PLWH on ART in rural Uganda, increasing duration of

viral suppression was associated with reduced odds of viral rebound regardless of average
adherence. Average adherence under 60% and one or more 72-hour treatment gaps are
associated with increased risk of rebound viremia regardless of suppression time.
Disclosures. All authors: No reported disclosures.

1565. Identifying Optimal HIV Viral Load (VL) Thresholds for Predicting
Antiretroviral Treatment Failure (TF) Using ROC Curve Analysis
Robert Luo1; Shagufta Aslam1; Patrick Robinson2; Anne-Marie Quinson2; Tri Do1;
1Roche Molecular Systems, Pleasanton, CA; 2Boehringer Ingelheim, Ridgefield, CT

Session: 199. HIV 4: Treatment - Outcomes, Adherence, and Toxicities
Saturday, October 11, 2014: 12:30 PM

Background. Guidelines on HIV treatment differ in recommended VL thresholds
indicative of TF. Improvements in VL assay sensitivity and worldwide scale-up of VL
monitoring make it increasingly important to determine optimal VLs thresholds for
guiding treatment changes. Receiver operating characteristic (ROC) curves can identify
optimal VL thresholds which maximize sensitivity and specificity for predicting TF.
The BRAVO study was a retrospective study, using the Roche COBAS1 AmpliPrep/
COBAS1 TaqMan1 HIV-1 Test, v2.0, to explore thresholds of VL that might predict
subsequent TF.
Methods. Longitudinal patient specimens were collected through the VERxVE

study, a randomized, double-blind (DB) study in treatment-naïve patients treated
with nevirapine immediate-release or extended-release (VIRAMUNE IR or XR),
plus emtricitabine and tenofovir DF. Stored plasma samples from up to 24 timepoints
(pre-treatment through 144 weeks of DB treatment), were tested with the Roche
COBAS1 AmpliPrep/COBAS1 TaqMan1 HIV-1 Test, v2.0. The BRAVO patient
endpoints of TF (which differed from the primary VERxVE endpoints) were deter-
mined by two independent HIV physicians based on VL trajectories. A simple logistic
regression model and ROC curves were created to determine the optimal VL thresh-
olds for predicting TF at each study timepoint.
Results. Of 526 evaluable patient-series, 71 patients (13%) were TF by BRAVO cri-

teria. By ROC curve analysis, a VL threshold of 95 copies/ml at week 24 maximized the
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sensitivity (88%, 95% CI: 84-90%) and specificity (56%, 95% CI:41-70%) of predicting
eventual TF [AUC (Area Under Curve):0.75]. Overall sensitivity and specificity were
similar (overlapping 95% CIs for the sum of sensitivity and specificity) when compared
to ROC curves for commonly used VL thresholds of 50 or 200 copies/ml.
Conclusion. ROC curve analysis identified a VL threshold that maximized sensi-

tivity and specificity in predicting TF. Viral load thresholds of 50 or 200 copies/ml can
also be used without a significant decrease in overall sensitivity and specificity. As VL
assays may differ in sensitivity, ROC curve analysis can be help optimize the clinical
utility of VL monitoring.
Disclosures. R. Luo, Roche Molecular Systems: Employee, Salary S. Aslam, Roche

Molecular Systems: Employee, Salary P. Robinson, Boehringer Ingelheim: Employee,
Salary A. M. Quinson, Boehringer Ingelheim: Employee, Salary T. Do, Roche Molec-
ular Systems: Employee, Salary

1566. Factors Associated with 10 Years of Continuous HIV Viral Load
Suppression on HAART
Kathryn Bello, DO1; Octavio Mesner, MS2; Thomas O’bryan, MD3; Tahaniyat Lalani,
MBBS, MHS4; Anuradha Ganesan, MD2; Brian Agan, MD3; Jason Okulicz, MD3,5;
1Internal Medicine, San Antonio Military Medical Center, Fort Sam Houston, TX;
2Infectious Disease Clinical Research Program, Uniformed Services University of the
Health Sciences, Rockville, MD; 3Infectious Disease Clinical Research Program,
Uniformed Services University of the Health Sciences, Bethesda, MD; 4Naval Medical
Center Portsmouth, Portsmouth, VA; 5Infectious Disease Service, San Antonio
Military Medical Center, Fort Sam Houston, TX

Session: 199. HIV 4: Treatment - Outcomes, Adherence, and Toxicities
Saturday, October 11, 2014: 12:30 PM

Background. The principal goal of HAART is sustained viral load (VL) suppres-
sion resulting in immune reconstitution and a reduction in the risk of AIDS and death.
We studied the factors associated with 10 years of continuous VL suppression on
HAART in the US Military HIV Natural History Study.
Methods. We evaluated 5721 NHS participants, of which 276 (4.8%) met inclu-

sion criteria. Participants with continuous VL suppression (CS, n = 149) were
compared to those who experienced ≥1 virologic failure (VF, n = 127). All participants
were required to have ≥1 VL determination each year for >10 years on HAART and
no treatment interruptions >6 months. VL suppression (<400 c/mL) within
1 year was required for the CS group and maintained for >10 years on HAART. VF
was defined as 2 consecutive VLs >400 c/mL after initial suppression. Factors associ-
ated with >10 years of VL suppression were evaluated by multivariate logistic
regression.
Results. Compared to the VF group, CS participants at HAART initiation (HI)

had higher median CD4 counts (375 cells/uL, IQR 256-499 vs 261 cells/uL, IQR
146-400; P < 0.001), lower VL (4.4 log10 c/mL, IQR 3.5-4.9 vs 4.5 log10 c/mL, IQR
3.8-5.0; P = 0.048), and were less likely to start treatment in the early HAART era
(66 vs 90%, for years 1996-1999; P < 0.001). CS participants also had a lower pro-
portion of antiretroviral (ARV) use prior to HAART (37 vs 83%; P < 0.001), used
fewer HAART regimens (3, IQR 2-5 vs 7, IQR 4-9; P < 0.001), and had a lower pro-
portion of new AIDS events by 10 years of HAART (5 vs 13%; P = 0.032). The fac-
tors associated with 10-year VL suppression by multivariate logistic regression
included log10VL at HI (OR 0.60, 95% CI 0.39, 0.89; P = 0.013), ARV use prior to
HI (OR 0.14, 95% CI 0.06, 0.31; P < 0.001), and number of HAART regimens used
(OR 0.72, 95% CI 0.62, 0.82; P < 0.001). Demographic characteristics, prior AIDS,
CD4 at HI, and self-reported adherence were not associated with 10-year VL
suppression.
Conclusion. Sustained VL suppression is a key to long-term health in HIV-infect-

ed patients, as demonstrated by the lower proportion of AIDS events observed 10 years
after HI. The current use of more potent and well-tolerated regimens may mitigate the
negative factors of pre-HAART VL and prior ARV use encountered by treatment ini-
tiated in the early HAART era.
Disclosures. All authors: No reported disclosures.

1567. Simplification to elvitegravir/cobicistat/emtricitabine/tenofovir DF
from ritonavir-boosted protease inhibitor plus emtricitabine/tenofovir DF
maintains HIV suppression and improves fasting triglycerides at week 48
Douglas Cunningham, DO1; David Shamblaw, MD2; Christine Zurawski, MD3;
William Robbins, MD4; Anthony Scarsella, MD5; Thai Nguyen, MD6; Jason Hindman,
PharmD6; Ramin Ebrahimi, MS6; David Piontkowsky, MD6; 1Pueblo Family
Physicians, Phoenix, AZ; 2La Playa Medical Group, San Diego, CA; 3Atlanta ID Group,
Atlanta, GA; 4Value Health MD, LLC, Orlando, FL; 5Pacific Oaks Medical Group,
Beverly Hills, CA; 6Gilead Sciences, Foster City, CA
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Background. A higher triglyceride (TG) concentration is marginally independent-
ly associated with an increased risk of myocardial infarction in the D:A:D study. Pa-
tients switched to elvitegravir/cobicistat/emtricitabine/tenofovir DF (EVG/COBI/FTC/
TDF) from ritonavir-boosted protease inhibitor (PI + RTV) plus FTC/TDF main-
tained high rates of virologic suppression at week 48 (94% vs 87%); and, overall had
improvement in fasting triglyceride concentrations.
Methods. In the STRATEGY-PI study, fasting lipid parameters were measured at

baseline and subsequent study visits. Subgroup analysis by PI examines the change
from baseline (mg/dL) in fasting lipids and shifts in proportions of subjects with target
lipid parameter by the National Cholesterol Educational Program (NCEP) category.

Results. 293 subjects switched to EVG/COBI/FTC/TDF; 139 continued PI + RTV
(51 atazanavir [ATV], 60 darunavir [DRV], 23 lopinavir [LPV], 5 other PIs). Switching
to EVG/COBI/FTC/TDF vs continuation of PI + RTV resulted in statistically significant
decrease from baseline in fasting TG concentrations at week 48 (mean: -29 vs 1;
p = 0.001), driven primarily by decreases in TGs when switched to EVG/COBI/FTC/
TDF from LPV (mean: -59 vs -1; p = 0.003) or ATV (mean: -32 vs 5; p = 0.014). Propor-
tions of subject with target TG by NCEP category at week 48 that were statistically dif-
ferent between groups are shown in the table. Changes in other fasting lipid parameters
were generally small and not statistically different between groups except for a small in-
crease in HDL (mean: 2 vs -1; p = 0.03) and decrease in total cholesterol (TC)/HDL ratio
(mean: -0.2 vs 0.0; p = 0.029) for subjects who switched to EVG/COBI/FTC/TDF from
DRV, and decreases in TC (mean: -24 vs 2; p = 0.002) and HDL (mean: -2 vs 6;
p = 0.016) for subjects who switched to EVG/COBI/FTC/TDF from LPV.

Target Triglyceride (<150 mg/dL) by National Cholesterol Educational Program Category at W48

% (n)
EVG/COBI/FTC/TDF

(n=250)
PI+RTV+FTC/TDF

(n=112)
P

Value

Baseline 63% (172) 64% (86) 0.94
Week 48 77% (206) 68% (80) 0.041

EVG/COBI/FTC/TDF
(n=49)

LPV/RTV+FTC/TDF
(n=23)

Baseline 34% (15) 33% (7) 0.92
Week 48 78% (35) 53% (10) 0.044

Conclusion. Switch to EVG/COBI/FTC/TDF maintained HIV suppression and
improved fasting triglyceride concentrations, particularly in those switched from
LPV or ATV.
Disclosures. D. Cunningham, Gilead Sciences: Investigator, Research support

D. Shamblaw, Gilead Sciences: Consultant, Investigator and Speaker’s Bureau, Con-
sulting fee, Research support and Speaker honorarium; AbbVie: Speaker’s Bureau,
Speaker honorarium; Bristol-Meyers Squibb: Speaker’s Bureau, Speaker honorarium
C. Zurawski, Gilead Sciences: Investigator and Scientific Advisor, Consulting fee
and Research support W. Robbins, Gilead Sciences: Investigator, Research support
A. Scarsella, Gilead Sciences: Investigator, Research support T. Nguyen, Gilead Sci-
ences: Employee, Salary J. Hindman, Gilead Sciences: Employee, Salary
R. Ebrahimi, Gilead Sciences: Employee, SalaryD. Piontkowsky, Gilead Sciences: Em-
ployee, Salary

1568. Use of the Integrase Strand Transfer Inhibitor-Based Antiretroviral
Regimen Elvitegravir/Cobicistat/Emtricitabine/Tenofovir Disoproxil
Fumarate in a Predominantly African-American HIV Infected Population
Paul Bryant, MD1; Malinda Conrad, MSN, FNP-BC2; Marye Bernard, DNP3;
John Norwood, MD4; 1Internal Medicine, University of Tennessee, Memphis, TN;
2Union University, Jackson, TN; 3Regional One Health, Memphis, TN; 4University of
Tennessee, Memphis, TN

Session: 199. HIV 4: Treatment - Outcomes, Adherence, and Toxicities
Saturday, October 11, 2014: 12:30 PM

Background. Elvitegravir (EVG) is an integrase strand transfer inhibitor (INSTI)
based drug for the treatment of HIV-1 infection, co-formulated with cobicistat
(COBI), a CYP3A4 inhibitor, emtricitabine (FTC), and tenofovir disoproxil fumarate
(TDF). The regimen consists of a single tablet, taken once daily. Two phase 3 clinical
trials have established its efficacy and safety.
Methods. A retrospective chart review was conducted in a community HIV clinic

for patients receiving treatment with EVG/COBI/FTC/TDF. Comparison analysis was
conducted for African Americans (AA) and non-AA. Data was abstracted from 225
patient charts (190 AA, 29 non-AA). Six charts did not specify race. Four charts indi-
cated patients opted not to begin therapy. Of the remaining 221 patients, there were
145 treatment experienced and 76 treatment naïve. Data was available for 144 ART
experienced patients and 74 treatment naïve patients, and included GFR, HIV-1
RNA viral load, and CD4 cell count at baseline, 2 weeks, 3 and 6 months.
Results. There was no significant difference between the AA and non-AA groups

with regards to GFR and HIV-1 RNA viral load. A higher CD4 cell count in the non
AA group (P = 0.031, 691.71 ± 373.71 cells per μL vs 491.98 ± 345.55 cells per μL) at
the 3 month interval was noted, but was insignificant at 6 months. ART experienced
patients who achieved viral suppression prior to initiation of EVG/COBI/FTC/TDF,
maintained suppression. Experienced patients, who were not suppressed were able
to achieve viral suppression at either the three or six month interval. Viral load sup-
pression was achieved in persons who were treatment naïve.
Conclusion. EVG/COBI/FTC/TDF is the first INSTI combination regimen ap-

proved for the treatment of HIV-1 infection and should be considered a viable treat-
ment option regardless of ethnicity or treatment experience. This retrospective analysis
provides real world data in a predominantly African-American population. Limita-
tions pertained to patient adherence and difficulty with clinic follow-up. These chal-
lenges are inherent in treating a minority population with complicated socioeconomic
factors and will be the focus of future quality improvement measures. However, pa-
tients prescribed EVG/COBI/FTC/TDF who were able to continue treatment as rec-
ommended, achieved or maintained viral suppression.
Disclosures. All authors: No reported disclosures.
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1569. The effects of frequency of CD4 monitoring on clinical endpoints in
clinically stable HIV-infected patients with viral suppression
Jin Young Ahn1; David Boettiger2; Matthew Law2; Nagalingswaran Kumarasamy3;
Romanee Chiwarith4; Man Po Lee5; Benedict LH Sim6; Shinichi Oka7;
Wingwai Wong8; Adeeba Kamarulzaman9; Pacharee Kantipong10;
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Observational Databases1; 1Department of Internal Medicine and AIDS Research
Institute, Yonsei University College of Medicine, Seoul, South Korea; 2The Kirby
Institute, UNSWAustralia, Sydney, Australia; 3YRGCARE Medical Centre, VHS,
Chennai, India; 4Research Institute for Health Sciences, Chiang Mai, Thailand; 5Queen
Elizabeth Hospital, Hong Kong, China; 6Hospital Sungai Buloh, Sungai Buloh,
Malaysia; 7National Center for Global Health and Medicine, Tokyo, Japan; 8Taipei
Veterans General Hospital, Taipei, Taiwan; 9University Malaya Medical Centre, Kuala
Lumpur, Malaysia; 10Chiangrai Prachanukroh Hospital, Chiang Rai, Thailand; 11HIV-
NAT/Thai Red Cross AIDS Research Centre, Bangkok, Thailand; 12Tan Tock Seng
Hospital, Singapore; 13Faculty of Medicine Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand; 14Beijing Ditan Hospital, Capital Medical University, Beijing,
China; 15Institute of Infectious Diseases, Pune, India; 16Research Institute for Tropical
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Background. Current treatment guidelines for HIV infection recommend CD4+ T
lymphocyte (CD4) count monitoring every 6 to 12 months in patients with viral sup-
pression. As clinically meaningful CD4 decline rarely occurs during viral suppression,
routine CD4 monitoring may have a limited role in influencing care.
Methods. Among patients in a regional HIV observational cohort in the Asia-Pacif-

ic, those with viral suppression (2 consecutive viral loads <400 copies/mL) and a baseline
CD4 count≥200 cells/µL within 390 days of viral suppression who had CD4 testing every
6 months during viral suppression were analyzed. Study endpoints were occurrence of
one CD4 count <200 cells/µL (single CD4 <200), confirmed CD4 count <200 cells/µL
(confirmed CD4 <200; 2 results <200 cells/µL within a 6-month period), and clinical fail-
ure (a new or recurrent WHO stage 3 or 4 illness). A comparison of time to single CD4
<200 and confirmed CD4 < 200 at 6- and 12- month intervals was performed.
Results. Among 1538 patients who met the inclusion criteria, the rate of single

CD4 < 200 was 3.45 per 100 patient-years, of confirmed CD4 < 200 was 0.77 per 100 pa-
tient-years, and of clinical failure was 0.57 per 100 patient-years. After 5 years of viral
suppression, the cumulative probability of single CD4 <200 was 10%. The 5-year cumu-
lative probabilities of confirmed CD4 <200 and clinical failure were lower than 10% (Fig-
ure 1). Patients with baseline CD4 between 200-249 cells/µL were significantly more
likely to experience confirmed CD4 <200 compared with patients with higher baseline
CD4 (hazard ratio 55.47 [95% confidence interval (CI) 7.36 – 418.20], p < 0.001 vs base-
line CD4 ≥500). There was no significant difference in the time to confirmed CD4 <200
between the 6- and 12-month testing intervals (log rank = 0.335).

Conclusion. Patients in our cohort with baseline CD4 <250 cells/µL were at greater
risk of confirmed CD4 <200 during viral suppression compared with patients with
higher baseline CD4. CD4 testing at 6-month intervals offered no benefit over annual
testing in detecting confirmed CD4 <200. Annual CD4 monitoring in virally

suppressed HIV patients with a baseline CD4 ≥250 cells/µL may be sufficient for clin-
ical management.
Disclosures. All authors: No reported disclosures.

1570. Low rates of virologic failure among previously unmonitored patients
in Malawi
Sarah E. Rutstein1; Mina Hosseinipour MD, MPH2; Alice Soko2; Memory Mkandawire3;
Eva Stein2; Charles Mclendon2; Deborah Kamwendo2; Mary Kadiwa2; Eldee Paladar3;
Abdoulaye Sarr4; Sundeep Gupta MD, MPH5; Frank Chimbwandira6; Reuben Mwenda6;
Ronald Mataya, MD7; 1Department of Health Policy and Management, University of
North Carolina at Chapel Hill, Chapel Hill, NC; 2University of North Carolina Project,
Lilongwe, Malawi; 3Laboratory Capacity Consortium, Lilongwe, Malawi; 4Centers for
Disease Control and Prevention Malawi, Lilongwe, Malawi; 5Centers for Disease Control
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Background. Virologic monitoring for HIV-infected ART patients is largely un-
available in resource-limited settings. Undetected viremia may contribute to transmis-
sion and breed resistance. Treatment failure may be more common among patients
who are not monitored for extended periods. We explored the prevalence of ART fail-
ure among previously unmonitored ART patients in Malawi.
Methods. Participants were enrolled from 5 hospitals and were eligible if

they were ≥18 and had been on ART for 6 or 24 months or any 2-year period
thereafter or if provider suspected failure. Virologic testing was done on dried
blood spot cards using Abbott Real-Time HIV-1 Assay. Summary statistics were
compared using independent group t-tests (continuous variables) and Pearson’s
χ2 tests (categorical variables). We used logistic regression to investigate the associ-
ation between ART history, patient demographics, and virologic failure (viral load
>5,000 cp/ml).
Results. Of 1,479 participants, 30% were male with an average age of 42 [SD:

10.2]. 64% were on ART ≤4 years (9% 6 months; 32% 2 years; 23% 4 years) and
22.9% had signs of clinical failure. 870 (68%) were classified as WHO stage 3/4 at
ART initiation. Only 79 (5.3%) met virologic failure criteria. Proportion male
(27.9% vs 29.9%, p = 0.70), on ART > 4 years (40.6% vs 31.7%, p = 0.12), with
signs of clinical failure (26.9% vs 22.7%, p = 0.39), or WHO stage 3 or 4 at initiation
(64.7% vs 68.4%, p = 0.52) did not differ between patients with virologic failure and
those not failing. Failing participants were younger (37.8 vs 42.5, p<0.01). Holding
sex, time on ART, clinical symptoms, and initiation WHO stage constant, increasing
age was associated with decreased odds of treatment failure (OR:0.96, CI[0.93, 0.99]).
Being on ART >4 years was associated with increased odds of failure (OR: 2.25, CI
[1.27, 3.98]).
Conclusion. We observed an unexpectedly low prevalence of virologic failure

among previously unmonitored patients. After controlling for factors that could con-
tribute to treatment failure, younger patients and patients on ART >4 years were more
likely to be failing. These results may suggest deficiency in adolescent adherence and
adult ART care transitions. Despite being retained in care, our findings demonstrate
the importance of virologic monitoring among patients on ART for extended periods,
regardless of clinical symptoms.
Disclosures. All authors: No reported disclosures.

1571. Risk factors for Tenofovir-associated Renal Dysfunction in HIV-
positive Patients
Jasmine Riviere Marcelin, MD1; Melody Berg, BCPS AQ-ID2; Nathan W. Cummins,
MD3; Stacey Rizza, MD4; 1Internal Medicine, Mayo Clinic Rochester, Rochester, MN;
2Indiana University, Indianapolis, IN; 3Mayo Clinic, Rochester, MN; 4Infectious
Diseases, Mayo Clinic, Rochester, MN
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Saturday, October 11, 2014: 12:30 PM

Background. Risk factors associated with renal dysfunction in patients on tenofo-
vir remain unknown and optimal monitoring is unclear. We investigated whether a
urine protein-osmolality ratio would be a useful screening parameter.
Methods. This retrospective, single-center study of HIV-positive subjects investi-

gated the relationship between three surrogates of renal function (eGFR, protein-os-
molality (P:O) ratio and predicted 24hr proteinuria) and multiple risk factors for
development of kidney dysfunction. Subjects were >18 years, on tenofovir with at
least one urinalysis and serum creatinine performed between 2010 and 2013. Univar-
iate regression analysis was used to analyze risk factors associated with development of
proteinuria and abnormal eGFR during tenofovir therapy.
Results. Of 117 study subjects, 81% were male; 19% were African-American. The

mean age was 45.1 ±11.8yrs; median tenofovir duration was 3.3yrs. Median CD4 count
and HIV viral load at study initiation were 451 cells/µL and 62 copies/mL, respectively.
68% of subjects had an abnormal P:O ratio; 39% had abnormal predicted 24hr protein-
uria and 9% had abnormal eGFR. After age adjustment, subjects on tenofovir > 5yrs
had almost a four-fold increased risk of having had an abnormal P:O ratio than sub-
jects on tenofovir for < 1yr (OR 3.9; 95% CI 1.2-14.0; p = 0.024). Increasing age was
associated with an abnormal P:O ratio (OR 1.42, 95% CI 1.0-2.1, p = 0.048), 24hr pro-
tein >200 (OR 1.5; 95% CI 1.1-2.2; p = 0.01) and eGFR (OR 2.1, 95% CI 1.3-3.8;
p = 0.048). Patients with hypertension were more likely to have abnormal eGFR (OR
3.8, 95% CI 1.1-12.9; p = 0.026). Neither abnormal P:O ratio nor abnormal predicted
24hr proteinuria were associated with an increased risk of abnormal eGFR.
Conclusion. Abnormal renal function, as measured by P:O ratio and proteinuria is

common in HIV infected patients on tenofovir but rarely progressed to abnormal eGFR
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during the study period. Duration of tenofovir use, age, diabetes and hypertension were
risk factors for renal dysfunction in this study. Neither abnormal P:O ratio nor predicted
24hr proteinuria were associated with development of abnormal eGFR; serum creatinine
remains the gold standard for monitoring renal function while on tenofovir.
Disclosures. All authors: No reported disclosures.

1572. Impact of Hyperbilirubinemia on Persistence and Adherence of
Atazanavir among HIV Patients
Lisa Rosenblatt, MD1; Helene Hardy1; Teresita Grasso1; Ying Fan2; James Burke, PhD2;
1Health Economics and Outcomes Research, Bristol-Myers Squibb, Plainsboro, NJ;
2Health Economics and Outcomes Research, Optum, Eden Prairie, MN
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Background. Despite a favorable tolerability profile among the protease inhibitors,
atazanavir (ATV) has been associated with hyperbilirubinemia (HBR). HBR is reversible
upon ATV discontinuation and often asymptomatic but may sometimes lead to jaundice
or scleral icterus. The goal of this study was to examine ATV persistence and adherence
during the first year of therapy among HIV patients with and without HBR.
Methods. This retrospective analysis used medical and pharmacy claims and lab

data from July 1, 2003-August 31, 2012 for commercial members from a large US man-
aged care database. Included patients had≥1 pharmacy claims for ATV (first claim = in-
dex date), were age 18 + , had ≥6 months of continuous enrollment prior to (baseline
period, or b/l) and 12 months after (follow-up period, or f/u) the index date, and no b/l
ATV use. HBRwas defined by total bilirubin of≥Grade 3 (>2.5x ULN) within 90 days of
index; Non-HBR was defined as ≤Grade 2 (>1.5-2.5x ULN) in the 12-month f/u. Ad-
herence was assessed using a medication possession ratio (MPR). Persistence was de-
fined as the days on ATV until the earliest of discontinuation or end of the study period.
Results. Approximately one-third of the 3,268 ATV patients who met criteria had

lab data available (131 HBR and 1,061 non-HBR). Mean age was 43.1 years, 82.6%
were male, and 36.3% were treatment-naive. Patients in the HBR cohort were more
likely to be male, have a bachelor degree or higher and be Caucasian compared to pa-
tients in the non-HBR cohort. Mean (SD) MPR (0.93 (0.10) vs 0.92 (0.11); p = 0.22)
and persistence on ATV therapy (260 days (133) vs 241 (143); p = 0.15) in the f/u pe-
riod were similar in the HBR and non-HBR cohorts. After controlling for demograph-
ics, socioeconomic status, b/l Charlson comorbidity index, and concomitant HIV
medications while receiving ATV in multivariate analyses, differences in adherence
and persistence between the two cohorts remained non-significant.
Conclusion. In this large US managed care database analysis of approximately

1,200 HIV-infected patients on ATV, patients with HBR ≥Grade 3 did not show sig-
nificant differences in adherence or persistence of ATV in the first year of therapy vs
those who developed ≤Grade 2 HBR. HBR does not appear to influence persistence
with ATV in a real-world setting.
Disclosures. L. Rosenblatt, Bristol-Myers Squibb: Employee, SalaryH.Hardy, Bris-

tol Myers Squibb: Employee, Salary T. Grasso, Bristol Myers Squibb: Employee, Salary

1573. Use of protease inhibitors is associated with higher selenium levels in
treated HIV infection
Jessica Kumar, MPH, DO1; Corrilynn Hileman, MD2; Norma J. Storer, RN3; Danielle
E. Labbato, RN4; Gerald Combs, PhD5; Grace A. Mccomsey, MD6; 1Infectious Disease
and HIV Medicine, University Hospitals, Case Western Reserve University, Cleveland,
OH; 2Infectious Disease, Case Western Reserve University, School of Medicine and
Metro Health Medical Center, Cleveland, OH; 3HIV Medicine, Case Western Reserve
University, Cleveland, OH; 4University Hospitals Case Medical Center, Cleveland, OH;
5United States Department of Agriculture, Grand Forks, ND; 6Case Western Reserve
University, Cleveland, OH
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Background. Selenium (Se) acts as a cofactor for several enzymes (selenoproteins)
which have anti-inflammatory properties. In some studies, HIV-infected subjects have
been found to be micronutrient deficient and it is known that Se can influence immune
activation, inflammation and cardiovascular dysfunction.
Methods. We performed a cross-sectional study of HIV-infected adults on antiretro-

viral therapy (ART) with HIV-1 RNA≤ 1,000 copies/ml to assess relationships between
selenium (Se) levels and demographics, HIV-related factors, markers of inflammation and
immune activation, markers of oxidative stress, as well as cardiovascular disease (CVD)
risk measures. Spearman correlation analysis and linear regression were utilized.
Results. 147 subjects were included; 78% men, 68% African American, 8% with

Hepatitis C, 63% current smokers. Median age was 46.2 years, BMI 26.7 kg/m2 and
eGFRcr 100 mL/minute per 1.73 m2. Median known duration of HIV and cumulative
duration of ART were 139 and 64 months. Median current and nadir CD4+ counts
were 613 and 179 cells/mm3. 50% were on a protease inhibitor (PI) and 76% had
HIV-1 RNA≤ 48 copies/ml. Median Se level was 122 ng/ml. Demographics associated
with higher Se included Caucasian race (p < 0.01), male sex (p < 0.01), lower BMI
(p = 0.02) and lower eGFRcr (p = 0.04). Only current PI use (p < 0.05) was associated
with higher Se. Markers of inflammation, monocyte or lymphocyte activation,and F2-
isoprostanes were not associated with Se levels. In multivariable analysis, only Caucasian
race (p < 0.01), being on a PI (p = 0.03) and lower BMI (p = 0.01) were independently
associated with higher Se. Of the CVD risk measures studied, paradoxically, flow medi-
ated dilation of the brachial artery was inversely correlated with Se (ρ = -0.22; p = 0.007);
(ρ = -0.17; p = 0.07 for men; ρ = 0.09; p = 0.62 for women). This association did not re-
main significant after adjustment for usual CVD risk factors. Coronary artery calcifica-
tion and carotid intima media thickness were not associated with Se levels.

Conclusion. In this ART-experienced group, only being on a PI was associated with
higher Se levels with regard to HIV-related factors. Markers of inflammation, immune
activation, and oxidative stress were not associated with Se in this group. Further study is
warranted to better understand the effect of Se on endothelial dysfunction in HIV.
Disclosures. All authors: No reported disclosures.

1574. Safety Profile of HIV-1 Attachment Inhibitor Prodrug BMS-663068
in Antiretroviral-Experienced Subjects: Week 24 Analysis
Jacob Lalezari1; Gulam H Latiff2; Cynthia Brinson3; Juan Echevarría4; Sandra Treviño-
Pérez5; Johannes R Bogner6; David Stock7; Samit R Joshi7; George J Hanna8;
Max Lataillade7; 1Quest Clinical Research, San Francisco, CA; 2Maxwell Clinic,
Durban, South Africa; 3Central Texas Clinical Research, Austin, TX; 4Hospital Nacional
Cayetano Heredia, Lima, Peru; 5Mexico Centre for Clinical Research, Mexico City,
Mexico; 6Hospital of the University of Munich, Munich, Germany; 7Bristol-Myers
Squibb, Wallingford, CT; 8Bristol-Myers Squibb, Princeton, NJ
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Background. BMS-663068 is a prodrug of BMS-626529, an attachment inhibitor
that binds directly to HIV-1 gp120, preventing initial viral attachment and entry into
the host CD4+ T-cell. AI438011 is an ongoing, Phase IIb, randomized, active-controlled
trial investigating the safety, efficacy and dose–response of BMS-663068 vs atazanavir/
ritonavir (ATV/r) in treatment-experienced (TE), HIV-1-positive subjects (sbj). At
Week 24, response rates across the BMS-663068 arms were consistent with ATV/r.
Methods. Antiretroviral TE sbj (exposure to ≥1 antiretroviral for ≥1 week) with

susceptibility to all study drugs (including BMS-626529 IC50 < 100 nM) were random-
ized equally to four BMS-663068 arms (400 or 800 mg, BID; 600 or 1200 mg, QD) and
a control arm (ATV/r 300/100 mg QD), with tenofovir disoproxil fumarate (TDF) -
+ raltegravir (RAL). The complete safety profile through Week 24 is reported.
Results. In total, 251 sbj were treated (BMS-663068, 200; ATV/r, 51). No BMS-

663068-related adverse events (AEs) led to discontinuation. Grade 2–4 drug-related
AEs occurred in 17/200 (8.5%) sbj across the BMS-633068 arms; however, these events
were mostly single instances and no dose-relationship was seen. Similarly, no notice-
able trend for Grade 3–4 laboratory abnormalities was seen and Grade 3–4 hematolog-
ic changes and liver chemistry elevations were uncommon (neutropenia, 2.5%; AST/
ALT elevations, 1% [n = 196]). In the ATV/r arm, Grade 2–4 drug-related AEs oc-
curred in 14/51 (27.5%) sbj and were mostly secondary to gastrointestinal and/or hep-
atobiliary disorders. Serious adverse events (SAEs) occurred in 13/200 (6.5%) and 5/51
(9.8%) sbj receiving BMS-663068 and ATV/r, respectively; most were secondary to in-
fections and none were related to study drugs. The most common AE reported for
BMS-663068 was headache (28/200, 14%), occurring in 5/51 (10%) sbj in the ATV/r
arm; in the BMS-663068 arms this was not dose-related. There were no deaths.
Conclusion. BMS-663068 was generally well tolerated across all arms, with no re-

lated SAEs or AEs leading to discontinuation and no dose-related safety signals. There
were no trends for Grade 2–4 AEs or clinical laboratory abnormalities. These results
support continued development of BMS-663068.
Disclosures. C. Brinson, Bristol-Myers Squibb: Investigator, employer received

monies for conducting the trial, Contract Principal Investigator for clinical trials; Gil-
ead: Board Member and Speaker, advisory board member, education board member,
personal fees Investigator, Contract Principal Investigator for clinical trials; Boehringer
Ingelheim: Investigator, Contract Principal Investigator for clinical trials; ViiV: Inves-
tigator, Contract Principal Investigator for clinical trials; GlaxoSmithKline: Investiga-
tor, Contract Principal Investigator for clinical trials; Shionogi: Investigator, Contract
Principal Investigator for clinical trials; AstraZeneca: Investigator, Contract Principal
Investigator for clinical trials; Pfizer: Investigator, Contract Principal Investigator for
clinical trials; Janssen: Investigator, Contract Principal Investigator for clinical trials;
Sangamo: Investigator, Contract Principal Investigator for clinical trials; Taimed: In-
vestigator, Contract Principal Investigator for clinical trials; Theratechnologies: Inves-
tigator, Contract Principal Investigator for clinical trials; Serono: Investigator, Contract
Principal Investigator for clinical trials; Achillion: Investigator, Contract Principal In-
vestigator for clinical trials J. Echevarría, Bristol-Myers Squibb: Grant Investigator,
Grant recipient S. Treviño-Pérez, Bristol-Myers Squibb: Grant Investigator, Grant re-
cipient J. R. Bogner, All companies involved in antiretroviral therapy: Speaker’s Bu-
reau, Speaker honorariumD. Stock, Bristol-Myers Squibb: Employee and Shareholder,
Salary S. R. Joshi, Bristol-Myers Squibb: Employee and Shareholder, Salary
G. J. Hanna, Bristol-Myers Squibb: Employee and Shareholder, Salary
M. Lataillade, Bristol-Myers Squibb: Employee and Shareholder, Salary

1575. A 28-day high-dose safety and pharmacokinetics study of raltegravir
in healthy subjects
Rajesh Krishna1; Matthew Rizk2; Valerie Schulz2; Jolanda Bruggencate-Broeders3;
Ran Liu1; Patrick Larson1; Khalid Abou-Farha4; 1Merck Research Laboratories,
Rahway, NJ; 2Merck Research Laboratories, North Wales, PA; 3Merck Research
Laboratories, Oss, Netherlands; 4QPS Netherlands, Groningen, Netherlands
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Background. ISENTRESS (raltegravir, RAL) is licensed for 400 mg b.i.d. use. An
investigational 1200 mg q.d. regimen for reformulated raltegravir (re-RAL) is under
clinical development. This study assessed the safety and pharmacokinetics (PK) of a
higher dose of re-RAL.
Methods. A double-blind, multiple-dose, randomized, fully domiciled study as-

sessed the safety and PK of 1800 mg dose of re-RAL tablets (n = 18) or matching pla-
cebo (n = 6), given q.d. for 28 days in healthy subjects (18 to 55 years).
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Results. There were no deaths and no serious adverse events. There were no clini-
cally significant findings for vital signs or ECG data. A total of 23 subjects (95.8%) re-
ported an adverse event (AE) that was related to the study drug [17 subjects (94.4%) after
1800 mg re-RAL and 6 subjects (100%) after matched placebo]. Two subjects withdrew
their consent at Day 28 for personal reasons. No subjects discontinued the study due to
AEs or changes in laboratory safety. Most common adverse events, reported in ≥6 sub-
jects, included headache, myalgia, and abdominal pain. No subjects experienced ALT
>5x upper limit of normal (ULN) in this study. One subject experienced ALT >3x
ULN on Day 9 and another subject experienced ALT >2x ULN on Day 13, after
1800 mg re-RAL administration. No associated clinically significant symptoms were
seen and the elevations stabilized or returned to normal without interruption of study
therapy. Three subjects experienced CPK elevations which were rated severe in intensity
and were considered related to the study drug. In two subjects, the first CPK elevations
were detected at the post study visit held 2-weeks following completion of the dosing.
While one subject showed asymptomatic increase in CPK level, CPK elevations in
two subjects were symptomatic. RAL PK was comparable on Days 14 and 28. On Day
28, the mean values of RAL Cmax, C24hr, and AUC0-24hr were 29 µM, 88.5 nM, 74.5 hr.
µM, respectively, as compared with 20.6 µM, 81.1 nM, and 59.5 hr.µM, respectively, at
the 1200 mg dose being evaluated in Phase 3. There were no apparent relationship be-
tween PK and observed elevations in ALT or CPK.
Conclusion. Administration of 1800 mg q.d. doses of re-RAL was safe and well

tolerated. Data from this study, in combination with other recently completed Phase
I studies, support the continued development of the q.d. dosing regimen.
Disclosures. R. Krishna, Merck and Co.: Employee, Salary M. Rizk, Merck and

Co., Inc.: Employee, Salary V. Schulz, Merck and Co., Inc.: Employee, Salary
J. Bruggencate-Broeders, Merck and Co.: Employee, Salary R. Liu, Merck and Co:
Employee, Salary P. Larson, Merck and Co.: Employee, Salary K. Abou-Farha,
Merck and Co., Inc.: Investigator, Investigator for Merck Study

1576. Timing of Antiretroviral Therapy in Patients with Active
Tuberculosis: a Systematic Review and Meta-analysis
Maryam Mahmood, MD1; Leena Jalota2; Poulivaati Funaki3; Gary Chan4;
Anthony Donato2; 1Internal Medicine, Reading Hospital, West Reading, PA; 2Reading
Hospital, West Reading, PA; 3The Alfred, Melbourne, Australia; 4Auckland City
Hospital, Auckland, New Zealand

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. Integration of antiretroviral (ART) and tuberculosis (TB) therapy
has been shown to improve patients’ outcomes, however optimal timing for initiation
of ART during the treatment of active TB is unclear.

Methods. Systematic review and meta-analysis of randomized controlled trials
using PubMed, EMBASE, Cochrane Library, CINAHL, clinicaltrials.gov, hand search
from reference lists of identified papers
Randomized controlled trials (RCTs) comparing earlier within 4 weeks with later

initiation at 8-12 weeks of ART during TB therapy in patients > 13 years of age co-in-
fected with HIV and TB
Primary outcome was all-cause mortality at 48 weeks. Secondary outcomes were in-

cidence of immune reconstitution inflammatory syndrome (IRIS), serious adverse ef-
fects (including change in ART regimen), HIV viral load and mycobacterial clearance.
Results. Data from six RCTs involving 2303 adolescent and adult patients was an-

alyzed. Earlier initiation of ART (≤4 weeks) as compared to 8-12 weeks was associated
with a non-significant decrease in overall mortality at 48 weeks (relative risk 0.81; 95%

confidence intervals (CI) 0.63 to 1.05; p = 0.11), however there was a twofold increase
in the risk of IRIS (RR 2.21; 95% CI 1.79 to 2.23; p > 0.001). In those with CD4 count
less than 50 cells/μl, early ART was associated with a 43% lower risk of a new AIDS-
defining illness or death (RR 0.57; 95% CI 0.38-0.86; p = 0.008).

Outcomes

Number

of studies

Number of

participants

Relative

risk

95%

confidence

interval

P

value Heterogeneity

All-cause mortality
at 48 weeks

6 2303 0.81 0.63 to 1.05 0.11 I2 = 0%

Incidence of IRIS 6 2303 2.21 1.79 to 2.73 <0.001 I2 = 0%

Incidence of serious
adverse effects

5 2122 1.00 0.94 to 1.08 0.41 I2 = 65%

Change in
antiretroviral
therapy

4 1486 2.46 1.16 to 5.22 0.02 I2 = 11%

Successful TB
therapy

3 1271 0.04 -0.05 to 0.13 0.41 I2 = 65%

HIV RNA <400 at 48
weeks

4 1843 1.00 0.98 to 1.03 0.82 I2 = 0%

All-cause mortality
at 48 weeks with
CD4 count < 50

3 356 0.53 0.33 to 0.84 0.007 I2 = 0%

Conclusion. Earlier initiation of ART significantly lowers the risk of death or de-
veloping a new AIDS-defining illness in severely immunosuppressed patients with
HIV and TB co-infection
Disclosures. All authors: No reported disclosures.

1577. In vitro polyfunctional CD4 T cell correlates of diagnostic tests for
latent TB in HIV-infected subjects
Puja Van Epps, MD1,2; Sankar Sridaran2; Htin Aung1; Michael Betts3; Zahara Toosi2;
David Canaday, MD1,2; 1Geriatric Research Education and Clinical Center, Louis
Stokes Cleveland VA Medical Center, Cleveland, OH; 2Infectious Diseases and HIV
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Medicine, Case Western Reserve University, Cleveland, OH; 3Microbiology, University
of Pennsylvania, Philadelphia, Philadelphia, PA

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. Tuberculin skin test (TST) is a low cost means of determining the
presence of latent tuberculosis (LTBI) in immunocompetent patients. However, few
studies have examined the cytokine correlates of TB control in TST- vs TST+ subjects
among HIV+ cohorts. This study examines TB-specific CD4 single cytokine and poly-
functional profiles of TST- and LTBI in HIV+ subjects.
Methods. HIV+ adults recruited in Kampala, Uganda were differentiated into 2

groups: LTBI (>5mm response to the tuberculin skin test (TST) and negative chest
x-ray; n = 15), or TST- (TST <5 mm and chest x-ray; n = 15). Interferon gamma release
assay (IGRA) was also performed for each subject. Multicolor flow analysis was per-
formed on PBMC stimulated with either PPD or mitogen, and frequencies of IL-2, IL-
17, IFN-γ and TNF-α secreting cells were determined within the memory subset of
CD4 T cells. Polyfunctionality was determined using FlowJo and SPICE software.
Results. PPD-specific CD4+ T cell secretion of TNF-α and IFN-γ was higher in

LTBI compared with TST- group (p = 0.001 and p = 0.002 respectively). In the
IGRA+ group there was greater secretion of TNF-α compared with IGRA- though
this difference was borderline (p = 0.05). IL-2, IFN-γ and TNF-α all correlated with
clinical response in terms size of PPD-induced induration or IGRA. Frequency of pol-
yfunctional cells among the TST+ group was greater than and IGRA+ (p = 0.04). TNF-
α was the dominant cytokine in the TST+ group as 4/5 phenotypes of responding cells
all generate either TNF-α alone or in combination with IFN-γ or IL-2. Both TNF-α
and IL-2 were dominant among the single cytokine secretors in IGRA+ group. IFN-
γ secreting cells are much more frequent in TST+ than IGRA+ subjects.
Conclusion. CD4+T cell cytokine responses to TB-specific antigens were significantly

higher in LTBI compared to TST- HIV+ adults. While IL-2, IFN-γ and TNF-α all appear
to be correlates of LTBI, TNF-α is the dominant cytokine in this regard. Perhaps measure-
ment of TNF-α secretors to diagnostic testing for latent TB could add sensitivity but may
reduce specificity. Differences exist between polyfunctional cytokine profiles of TST+
and IGRA+ HIV+ individuals which may account for difference in test performance.
Disclosures. All authors: No reported disclosures.

1578. Clinical Features, Vaccine Status and S. Pneumoniae Serotypes
among HIV-positive and HIV-negative Individuals Diagnosed with
Invasive Pneumococcal Disease
Dharushana Muthulingam, MD, MS1; Arnold Yee, MBA2; Wendy Leyden, MPH3;
Michael Silverberg, PhD, MPH3; Roger Baxter, MD2; 1Internal Medicine, Kaiser
Permanente Northern California, Oakland Medical Center, Oakland, CA; 2Kaiser
Permanente Vaccine Study Center, Oakland, CA; 3Division of Research, Kaiser
Permanente, Oakland, CA

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. HIV-positive persons have higher risk of Invasive Pneumococcal
Disease (IPD) despite availability of HIV treatment and Pneumococcal polysaccharide
(PPV23) vaccine. Clinical features, vaccine status and serotypes in IPD among HIV-
positive and HIV-negative adults may help inform vaccine guidelines.
Methods. We examined HIV-positive and HIV-negative adult members of Kaiser

Permanente Northern California (KPNC) diagnosed with IPD between 1996-2011.
Cases were identified from a previously described cohort study of HIV-positive and
demographically matched HIV-negative adults. IPD was defined as culture positive
S. pneumoniae from normally sterile sites. We reviewed electronic medical records
for demographics, comorbidities, vaccination, serotypes and compared these by HIV
status with chi squared tests for categorical and t-tests for continuous variables.
Results. 109 HIV-positive and 75 HIV-negative adults were diagnosed with IPD.

The HIV group was diagnosed with IPD at younger mean age than HIV-negative
group (47 vs 54 years, P < 0.001). The HIV group had more obesity (p = 0.036) and
less hypertension (p = 0.027) than HIV-negatives, but otherwise prevalence of comor-
bidities (e.g., smoking, asthma, cancer) was similar. HIV patients were more often vac-
cinated with PPV23 prior to IPD (56% vs 30.7%, p < 0.001).
Of cases serotyped (37 in HIV-positive, 36 in HIV-negative), there was a suggestion

for a higher prevalence among HIV-positive cases of serotypes covered by both the
existing PPV23 vaccine (83.8% vs 66.7%, p = 0.11), and the recently approved Pneu-
mococcal conjugate vaccine (PCV13) (16.2% vs 8.3%; p = 0.062). The most common
serotypes overall were 19A (n = 17; 23%), 7F (n = 6; 8%) and 22F (n = 6; 8%), with
higher prevalence seen among HIV-positive cases for 19A (35.1% vs 11.1%;
p = 0.025), but no difference for 7F (p = 0.43) or 22F (p = 1.0).
Conclusion. HIV patients with IPD were more likely to have been vaccinated

with PPV23, suggesting this vaccine’s reduced effectiveness in this population. The risk
of IPD and associated serotypes among HIV-positive individuals should be closely mon-
itored given the recent change in vaccine strategy to use both PCV13 and PPV23.
Disclosures. M. Silverberg, Pfizer: Grant Investigator, Grant recipient R. Baxter,

GSK: Investigator, Research grant; Merck: Investigator, Research grant; Pfizer: Investi-
gator, Research grant; Novartis: Investigator, Research grant; MedImmune: Investiga-
tor, Research grant; Sanofi Pasteur: Investigator, Research grant

1579. Administering Influenza Vaccine to Patients with Human
Immunodeficiency Virus (HIV): Does Timing Matter?
Elizabeth R. Glinka, PharmD, BCPS; Scott T. Johns, PharmD, BCPS; Veterans Affairs
San Diego Healthcare System, San Diego, CA

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. Researchers have developed methods to predict the magnitude, tim-
ing, intensity and duration of the upcoming influenza season largely based on data
from previous years. The Centers for Disease Control and Prevention (CDC) records
peak months of flu activity annually. In recent flu seasons, the incidence of flu did not
start to dramatically increase until mid-December. In the U.S., influenza risk is low in
September and October, but begins to increase toward the end of November. The high-
est risk typically occurs from January through March. It takes 2-4 weeks to develop
peak antibody titers after influenza vaccination. In the general population, once immu-
nity to influenza has been acquired, it begins to wane over time. Patients who have
human immunodeficiency virus (HIV) are at risk for rapid decline in protective im-
munity to influenza, thus rendering them more susceptible to influenza infection. It is
known that antibody titers wane over time, but it is unclear if timing of influenza vac-
cination within the flu season affects the probability of an influenza infection later dur-
ing the flu season. This retrospective analysis will explore the relationship between the
occurrence of flu or influenza-like illness in HIV patients and the time after influenza
vaccine was administered.
Methods. A retrospective chart review was conducted at VA San Diego

Healthcare Systems from September 1, 2005 to May 31, 2013. Patients with laboratory
confirmed influenza, diagnosed with influenza by a physician, or who retrospectively
met criteria for influenza like illness (ILL) were included. Specific criteria for ILL
included: fever (T > 100°F) and cough or sore throat in the absence of any other
known cause.
Results. A total of 1176 patients were screened. If vaccinated early (n = 2773)

(September 1-November 15) vs late (=1802) (on or after November 16) there was a
higher incidence of flu, 30/2773 (1.1%) vs 7/1802 (0.4%), p = 0.0105. Vaccinated
patients who developed flu were more likely to have symptoms later in the season
(on or after January 16) 26/37 (70%) vs 11/37 (30%), p = 0.0094.
Conclusion. The results of this study can provide insight and guidance on timing

and administration of influenza vaccination administration in HIV patients.
Disclosures. All authors: No reported disclosures.

1580. Sexual Health of HIV Infected Patients Attending KUMC ID Clinic
Mihai Muraru, MD1; Wissam El Atrouni, MD2; Michael Brimacombe, PhD3;
Lisa Clough, MD1; Nivedita Ganguly, MD1; Stephen Waller, MD1; 1Infectious
Diseases, University of Kansas Medical Center, Kansas City, KS; 2Internal Medicine/
Infectious Diseases, University of Kansas Medical Center, Kansas City, KS;
3Department of Biostatistics, University of Kansas Medical Center, Kansas City, KS

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. The aim of this study was to identify overall sexually transmitted dis-
eases (STD) burden in HIV infected patients and determine compliance with sexual
health screening and treatment based on CDC 2010 Guideline in our HIV clinic.
Methods. This is a retrospective cohort study of all adult patients attending at least

2 visits at the University of Kansas Medical Center outpatient infectious diseases clinic
between October 1, 2010 and August 15, 2013. Syphilis, gonorrhea, chlamydia, genital
warts, genital herpes, hepatitis A, B, C testing frequency, diagnoses and treatments
were abstracted from the charts. Period prevalence, compliance with screening meth-
ods, frequency, and treatment were measured. Percentages below are calculated out of
the total cohort.
Results. Of 241 patients included in the analysis, 197 (81.74%) were male, 43

(17.84%) were female, 1 (0.41%) was transgender, 136 (56.43%) were men who have
sex with men, and mean age was 42.07 years. During the study period, 3 (1.24%) pa-
tients were diagnosed with gonorrhea, 3 (1.24%) had chlamydia, 34 (14.1%) had a pos-
itive syphilis test (RPR or EIA), 22 (9.13%) had positive hepatitis B surface antigen, 20
(8.3%) had positive hepatitis C antibodies, 26 (10.8%) had genital warts, 6 (2.5%) had
genital herpes, and 4/43 (9.3%) women had positive cervical HPV DNA. At study
entry, mean CD4 count was 403 cells/uL, and mean HIV viral load was 282,529 cop-
ies/mL. At STD diagnosis, mean CD4 was 352 cells/uL, and mean HIV viral load was
45,132 copies/mL. Testing per guideline occurred in 95.83% of patients for syphilis,
43.75% for chlamydia, 45% for gonorrhea, 90% for hepatitis A, 99.58% for hepatitis
B and 96.25% for hepatitis C. Testing frequency per guideline occurred in 81.25% of
patients for syphilis, 37.92% for chlamydia, 38.33% for gonorrhea. When STD was di-
agnosed, treatment was according to guideline for most patients.
Conclusion. Compliance with screening methods and frequency was adequate for

syphilis and hepatitis, but screening for chlamydia and gonorrhea is suboptimal and
can be improved.
Disclosures. All authors: No reported disclosures.

1581. Laboratory Evaluation of three HIV and Syphilis Combination Rapid
Diagnostic Tests
Romney M. Humphries, PhD1; Jennifer Woo, MD2; Jun Ho Chung2; Diana Ciobanu3;
Claire Bristow MSc4; Jeffrey Klausner, MD, MPH2; 1Department of Pathology and
Laboratory Medicine, University of California Los Angeles, Los Angeles, CA;
2University of California Los Angeles, Los Angeles, CA; 3UCLA Health System, Los
Angeles, CA; 4Epidemiology, University of California Los Angeles, Los Angeles, CA
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Background. Syphilis and HIV co-infection is increasingly common. In co-infect-
ed patients, syphilis can increase transmission of HIV by increasing viral shedding and
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seminal viral load. Point of care tests for syphilis and HIV may reduce morbidity and
transmission of these infections by increasing the number of patients identified and
treated. This study evaluated three research-use only, rapid diagnostic tests (RDTs)
that detect HIV and Treponema pallidum (TP) antibody simultaneously, in serum.
Methods. Serum from 150 patients, including 29 TP-/ HIV-, 22 TP + /HIV-, 35

TP-/HIV+ and 64 TP + /HIV+ were tested. Reference test were the Siemens Advia
Centaur HIV 1/O/2 and the Serodia TP-PA. Specimens were tested in parallel by
the 3 RDTs by a technician blinded to reference results. RDTs included MedMira Mul-
tiplo HIV/TP, Standard Diagnostics (SD) BIOLINE HIV/Syphilis Duo, and ChemBio
DPP1 HIV-Syphilis Assay. Specimens that yielded discordant or difficult-to-interpret
results were repeated by both references and all 3 RDTs. Data were evaluated by sum-
mary statistics.
Results. Sensitivity and specificity of the RDTs as compared to reference methods

are in the table. Repeat testing did not resolve any false negative (FN) or false positive
(FP) results. All FN TP and HIV results observed by the RDTs were from HIV + /TP+
specimens. Faint TP reactions were noted for 16 MedMira, 10 SD and 6 ChemBio tests.
Faint HIV reactions were observed in 2 MedMira, 3 SD and 2 ChemBio tests. Repeat
testing yielded similarly difficult to interpret results. Kappa coefficient between the
three RDTs was 0.95 for the HIV component and 0.93 for TP.

Performance of 3 RDTs, as compared to reference methods.

HIV (% (95% Confidence
Interval))

TP (% (95% Confidence
Interval))

Sensitivity Specificity Sensitivity Specificity

SD 96 (89-99) 100 (91-100) 93 (85-97) 100 (93-100)
ChemBio 97 (91-99) 98 (88-100) 95 (88-98) 100 (93-100)
MedMira 96 (89-99) 94 (83-98) 94 (86-98) 97 (88-99)

Conclusion. The 3 RDTs performed comparably, with excellent sensitivity and
specificity. Further evaluation of these tests, using whole blood in the clinic, will aid
in the determination of their performance as point-of-care tests.
Disclosures. R. M. Humphries, Affinity Biosensors: Investigator, Research

support

1582. Don’t ask, don’t test? Rates of syphilis screening among urban HIV
patients
Sandy Ramirez, MD1; Susan Szpunar, PhD2; Leonard Johnson, MD3; 1Internal
Medicine, St. John Hospital and Medical Center, Grossse Pointe Woods, MI;
2Graduate Medical Education, St. John Hospital and Medical Center, Grosse Pointe
Woods, MI; 3St. John Hospital and Medical Center, Grosse Pointe Woods, MI and
School of Medicine, Wayne State University, Detroit, MI

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. HIV patients are at high risk for both acquiring and having compli-
cations due to syphilis. It is recommended by the IDSA and HIVMA that sexually ac-
tive HIV patients have annual syphilis screening especially in high risk urban areas. We
evaluated the compliance with syphilis screening in an urban Infectious Diseases clinic
(IDC).
Methods. We evaluated adult HIV patients with > 2 visits to the IDC between

January 1-December 31, 2011. Data were collected on age, gender, ethnicity, sexual
orientation, documentation of sexual history during the study period, whether RPR
testing was performed and results of RPR. Patients with and without RPR testing dur-
ing the period were compared using χ2 analysis, Student’s t-test and logistic regression
using SPSS vs 22.0. A p value <0.05 was considered significant.
Results. Among the 173 patients who met inclusion criteria, 122 (70.5%) were

male, 115 (66.5%) were Black, 44 (25.4%) were White, 86 (49.7%) were men who
have sex with men (MSM), 82 (47.4%) were heterosexual, 80 (46.2%) had recent sexual
history documented and the mean age was 46.6 + 11.6. A total of 102 patients had an
RPR test performed, including 93 (91.2%) screening tests and nine (8.8%) for either
symptoms or syphilis exposure. Among those tested, 90 (88.2%) were negative and
the median titer among positive tests was 2 (range: 2-512). Among the 12 positive
RPR tests, nine (75%) were performed for screening. Patients who had RPR testing
performed were younger (45.0 ± 11.5 vs 49.0 ± 11.3, p = 0.02) and had a sexual history
obtained (75.3% vs 40.0%, p < 0.0001). Upon logistic regression analysis, after control-
ling for age, only asking about recent sexual history was predictive of syphilis testing
(OR 4.16; 95% CI: 2.1-8.2).
Conclusion. The only factor predictive of compliance with syphilis screening

guidelines was obtaining a sexual history during the study period. Increased emphasis
on obtaining sexual history during routine care would likely result in increased appro-
priate syphilis screening.
Disclosures. All authors: No reported disclosures.

1583. Randomized, Active-duty U.S. Military Population-based NAAT
Screening for Asymptomatic Neisseria gonorrhoeae, Chlamydia
trachomatis, and Trichomonas vaginalis Infection using De-identified
Urine Samples Received by the Navy Drug Screening Laboratory, San Diego
Judith Harbertson, PhD, MPH1,2; Paul Scott, MD, MPH2; Paul Graf, PhD3;
Lisa Kennemur, PhD4; Matthew Jamerson, PhD4; Brent House, PhD3;
Melinda Balansay-Ames, BS1; Chris A. Myers, PhD1; Gary Brice, PhD1; Braden Hale,
MD, MPH5; 1Naval Health Research Center, San Diego, CA; 2U.S. Military HIV
Research Program, Bethesda, MD; 3Laboratory, Naval Medical Center San Diego, San

Diego, CA; 4US Navy Drug Screening Laboratory, San Diego, CA; 5Department of
Defense HIV/AIDS Prevention Program, San Diego, CA
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Background. Sexually-transmitted infections (STIs) continue to disproportion-
ately comprise the majority of infectious diseases reported within the Department
of Defense; however, data predominantly represent symptomatic males,
females identified during routine cervical cancer screening and other subsets of
the U.S. military (e.g., recruits, recently-deployed personnel). To determine whether
routine STI screening would be cost-effective, a more accurate prevalence estimate
of Neisseria gonorrhoeae (NG), Chlamydia trachomatis (CT), and Trichomonas
vaginalis (TV) from a randomized sample of U.S. active-duty military personnel
is needed.
Methods. During the period 17 October to 29 November 2013, residual urine

specimens randomly collected from San Diego regional Navy and Marine Corps
commands and delivered to the Navy Drug Screening Laboratory (NDSL), San
Diego, were set aside for STI testing. NDSL provides drug testing for U.S. Navy
and Marine Corps units located west of the Mississippi River and in the Pacific
Rim. All specimens received by NDSL were eligible if drug-negative and stored at
room temperature for < 7 days prior to transfer to Gen-Probe (San Diego, CA) col-
lection tubes. NAAT was conducted using the TIGRIS DTS Automated Analyzer
system to detect NG, CT and TV rRNA using the APTIMA COMBO 2 (NG and
CT) and APTIMA TV Assays. Rates were calculated to determine CT, NG, and
TV prevalence.
Results. To date, 1,748 urine specimens have been tested for CT, NG, or TV. The

prevalence rates of CT, NG, and TV were 3.5% (95% CI 2.6% - 4.4%, n = 61/1,737),
0.35% (95% CI 0.07% - 0.63%, n = 6/1,734), and 0.19% (95% CI 0.006% - 0.32%,
n = 3/1,609), respectively.
Conclusion. CT prevalence (3.5%) is slightly less than previous asymptomatic rates

reported among a non-random sample of U.S. military personnel (4.2%) and higher
than U.S civilians (2.2%) screened in a population-based study. NG prevalence
(0.35%) is similar to the reported prevalence among U.S. civilians (0.24%). Urine spec-
imens randomly selected from active-duty military personnel as part of the required
drug testing program will provide more accurate prevalence data for NG, CT and TV
infections and can be used to inform cost and feasibility associated with implementing
routine screening among male and female active-duty U.S. military personnel.
Disclosures. All authors: No reported disclosures.

1584. Gonorrhea and Chlamydia Testing in Routine Clinical Care of HIV-
Infected Men Who Have Sex with Men
C. Maya Tong, BSc1; Jose Pablo Heudebert, BS2; Ashutosh Tamhane, MD, MSPH3;
Edward Hook III, MD2; Nicholas Van Wagoner, MD, PhD2; Jodie Dionne-Odom,
MD4; James Raper, DSN, CRNP, JD, FAANP5; Greer A. Burkholder, MD2; 1Faculty of
Medicine, University of British Columbia, Vancouver, BC, Canada; 2Infectious
Diseases, University of Alabama at Birmingham, Birmingham, AL; 3Biostatistics,
University of Alabama at Birmingham, Birmingham, AL; 4Infectious Disease and
International Health, Dartmouth Hitchcock Medical Center, Lebanon, NH;
5University of Alabama at Birmingham, Birmingham, AL
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Background. Men who have sex with men (MSM) are disproportionately affected
by HIV and other sexually transmitted diseases (STDs) including Neisseria gonor-
rhoeae (GC) and Chlamydia trachomatis(CT). Centers for Disease Control and Pre-
vention STD Treatment Guidelines recommend screening sexually active MSM
annually for urogenital and extragenital GC/CT, depending upon sites of exposure.
Data on rates, correlates, and results of GC/CT testing among HIV+ MSM in routine
HIV clinical care are limited.
Methods. A cross-sectional study at a university-based HIV clinic evaluated GC/

CT testing among established patients in 2012, with primary focus on MSM. Patients
were included if ≥19 years old, in care for >1 year, with at least 2 visits ≥90 days apart
within the last year.
Results. Of 1,523 eligible patients (mean age 46 years; 59% MSM, 18% heterosexual

men, 23% women; 53% African-American), 632 (41%) received GC/CT testing within
the prior year. Testing was more prevalent among women than heterosexual men or
MSM (67% vs 32% vs 35%). Among MSM (n = 890), 307 received GC/CT testing of
which urogenital GC/CT testing was done in 32%, rectal in 9% and pharyngeal in 3%.
Overall 15 patients tested positive for GC and 16 for CT; most were MSM (14/15 and 13/
16 respectively). Among MSM receiving rectal testing (n = 77), 12% were GC and 16%
CT positive. Of 9 positive rectal tests for GC in MSM, urogenital testing was also done in
6 [positive = 1]. Of 12 positive rectal tests for CT in MSM, urogenital testing was also
done in 9 [positive = 2]. In multivariable analysis, factors significantly associated with in-
creased GC/CT testing among MSM included African-American race (prevalence ratio,
PR 1.30; 95% CI: 1.08-1.55) and self-reported sex without condom use (PR1.36; 95% CI:
1.07-1.73), while age (PR 0.93 per 5 year increase; 95% CI 0.89-0.97) and STD history (PR
0.81; 95% CI 0.69-0.97) were significantly associated with decreased testing.
Conclusion. Prevalence of GC/CT testing among MSM in routine HIV care was

low, particularly extragenital testing. Most positive GC/CT results were from rectal
testing in MSM, and corresponding urogenital tests were usually negative. Increased
rectal GC/CT testing among HIV+ MSM would likely capture a significant number
of undiagnosed GC and CT infections.
Disclosures. All authors: No reported disclosures.
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1585. Implementation of Anal Dysplasia Screening with High Resolution
Anoscopy in HIV-Positive Men at a U.S. Department of Defense Infectious
Diseases Clinic: A Process Improvement Initiative.
Wesley Campbell, MD; Patricia Schiffler, BA; Robert Carpenter, DO; Infectious
Diseases, Naval Medical Center San Diego, San Diego, CA
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Background. As HIV-infected men live longer, rates of anal cancer have risen and
antiretroviral therapy may not be protective. Anal human papillomavirus (HPV) infec-
tion prevalence has been estimated as high as 57% in HIV-negative men who have sex
with men (MSM) and 88% in HIV-positive MSM populations. Approaches to screen-
ing and understanding of HPV-driven malignant transformation leading to anal can-
cer in this population are informed by experience with cervical cancer. We present data
from the only Department of Defense Infectious Diseases (ID) anal dysplasia screening
program.
Methods. Naval Medical Center San Diego ID clinic provides care to 600 HIV-

positive men. In 2013, we began screening with anal Papanicolaou (Pap) smear and
referred any abnormal results for high resolution anoscopy (HRA), performed by an
ID attending. Anal Paps were repeated at the time of HRA. Using clinic records (paper
and electronic), as well as information gathered from pre-procedural questionnaires
regarding social history, data were compiled for each patient.
Results. To date, 78 patients have been evaluated with HRA. Average age was 42

years, duration of HIV infection 10 years, and CD4 nadir 284 cells/µL. Average CD4
nadirs were 400 cells/µL, 284 cells/µL, 285 cells/µL, 188 cells/µL for those with no dys-
plasia, Atypical Squamous Cells of Undetermined Significance (ASCUS), Low Grade
Squamous Intraepithelial Lesion (LGSIL), and High Grade Squamous Intraepithelial
Lesion (HGSIL), respectively. Of those with low grade cytology (ASCUS or LGSIL),
20% had high grade Anal Intraepithelial Neoplasia (AIN) II or III; negative predictive
value of low grade cytology for AIN II or III was 77%. Of those with high grade cytol-
ogy (HGSIL), 100% had AIN II or III, and one clinically early case of anal squamous
cell carcinoma was identified.
Conclusion. In our first year, we’ve demonstrated the feasibility, utility, and im-

portance of anal dysplasia surveillance in an HIV-infected population. Additional
data are needed in order to link observation and intervention to clinical outcomes
and will help to clarify natural history of dysplasia as well as help guide appropriate
follow-up. Further, our experience provides a model to be considered by other ID
and HIV clinics interested in starting anal dysplasia surveillance programs.
Disclosures. All authors: No reported disclosures.

1587. Prescription erectile dysfunction medication, sexual risk behaviors,
and sexually transmitted infections among HIV positive men
Jose Pablo Heudebert, BS1; C. Maya Tong, BSc2; Ashutosh Tamhane, MD, MSPH3;
Edward Hook III, MD1; Nicholas Van Wagoner, MD, PhD1; Jodie Dionne-Odom,
MD4; James Raper, DSN, CRNP, JD, FAANP5; Greer A. Burkholder, MD1; 1Infectious
Diseases, University of Alabama at Birmingham, Birmingham, AL; 2Faculty of
Medicine, University of British Columbia, Vancouver, BC, Canada; 3Biostatistics,
University of Alabama at Birmingham, Birmingham, AL; 4Infectious Disease and
International Health, Dartmouth Hitchcock Medical Center, Lebanon, NH;
5University of Alabama at Birmingham, Birmingham, AL
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Background. Use of erectile dysfunction (ED) medication, particularly recreation-
al use, has been associated with sexual risk behaviors and sexually transmitted infec-
tions (STIs). Data on prescription ED medication use, sexual risk behaviors and STI
screening among HIV+ men are lacking.
Methods. A cross-sectional study at a university-based HIV clinic evaluated preva-

lence and correlates of ED medication prescription among established male HIV+ pa-
tients in 2011-12. Patients were included if≥19 years old, in care for >1 year, with at least
2 visits ≥90 days apart within the last year. Multivariable (MV) log-binomial regression
models were used to evaluate associations (prevalence ratio, PR with 95% confidence
interval, CI) of patient characteristics with ED medication prescription.
Results. Of 1,170 HIV+ men, 269 (23%) were prescribed ED medication (mean

age 50, 27% heterosexual and 73% MSM, 41% African American). Similar prevalence
of ED medication prescription was observed for MSM (22%) and heterosexual men
(26%). Among men on ED medications who took a survey regarding current sexual
risk behavior, 181/234 (77%) reported multiple partners, 57/144 (40%) sex without
condom use and 73/230 (32%) sex after alcohol/drug use. In MV analysis, age≥ 50
years (PR = 1.5; 95% Cl 1.2-1.8), multiple sexual partners (1.9; 1.4-2.5), sex after alco-
hol/drugs (1.3; 1.0-1.7), and prior history of STI (1.4; 1.1-1.7) were significantly asso-
ciated with ED medication prescription, while sexual orientation, race, insurance,
substance use, and viral load were not. Annual protocol-driven syphilis testing was
done in 253/269 (94%) of men on ED medication, with 9 (4%) positive for new infec-
tion. In contrast providers performed less annual testing for Neisseria gonorrhoeae
(GC) and Chlamydia trachomatis (CT): 83/269 (31%), of whom 3 were GC positive
and 1 CT positive. Among MSM on ED medication (n = 196), GC/CT testing was
done in 55 (28%), of whom 54 received urogenital testing and 14 rectal testing.
Conclusion. In this cross-sectional study, ED medication prescription was signifi-

cantly associated with sexual risk behavior in HIV+ men. Incidence of syphilis among
men on ED medications was high. Screening for GC and CT needs to be increased,
particularly rectal screening among MSM.
Disclosures. All authors: No reported disclosures.

1588. Prevalence of and Factors Associated with Hepatitis C Virus Testing
and Infection Among HIV-infected Adults Receiving Medical Care in the
United States
Shikha Garg, MD, MPH1; John T. Brooks, MD2; Qingwei Luo,2; Jacek Skarbinski, MD2;
1Centers for Disease Control and Prevention, Atlanta, GA; 2CDC, Atlanta, GA

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. Hepatitis C Virus (HCV) infection causes substantial morbidity and
mortality among HIV-infected persons. Representative prevalence estimates of HCV
infection can help inform treatment efforts in the dawning era of highly effective anti-
HCV therapy.
Methods. We used 2009 data from theMedical Monitoring Project, a nationally rep-

resentative sample of U.S. HIV-infected adults in care, to determine prevalence of HCV
testing and infection. We defined HCV testing as documentation of an HCV antibody or
RNA test and HCV infection as a positive result. We used bivariate analyses and multi-
variate logistic regression to examine factors associated with HCV testing and infection.
Results. We estimated that 342,952 HIV-infected adults or 81% (95% confidence

intervals [CIs]: 304,474—381,430; 79%–84%) were ever tested for HCV. Factors asso-
ciated independently (p <0.01) with testing included black race, recent HIV diagnosis,
and history of AIDS. Among those tested, 21% (95% CI: 18-24%) were infected with
HCV. Prevalence varied significantly by age (≥ 44 vs < 44 years: 27 vs 10%), men who
have sex with women only (MSW) vs men who have sex with men (MSM) (33 vs 14%),
public vs private insurance (28 vs 11%), income at or below poverty level vs not (28 vs
16%), homeless vs not (34 vs 20%), recent injection drug use (IDU) vs not (62 vs 20%),
duration of HIV infection (≥ 10 vs <10 years: 27 vs 14%), and history of AIDS vs no
AIDS (23 vs 17%). Factors associated independently with HCV infection included re-
cent IDU (adjusted prevalence ratio [APR] 3.2; 95% CI 2.6–3.9), age >44 years (APR
2.2; 95% CI 1.7–2.7], MSW (APR 1.9; 95% CI 1.6-2.3), public insurance (APR 1.6; 95%
CI 1.3–2.1), HIV diagnosed ≥10 years (APR 1.5; 95% CI 1.3–1.8), homelessness (APR
1.4; 95% CI 1.1–1.7), and income at or below poverty level (APR 1.3; 95% CI 1.1–1.5).
Conclusion. Current U.S. guidelines endorse baseline HCV screening for all HIV-

infected persons and routine screening for those with IDU; however, almost 1 in 5 U.S.
HIV-infected adults in care have never been tested. HCV infection prevalence varied
among sub-groups. All HIV-infected adults, especially those in high-risk groups,
should be tested for HCV to increase the number of persons aware of their HCV in-
fection and eligible for potentially curative treatment.
Disclosures. All authors: No reported disclosures.

1589. Incidence and Risk factors of Hepatitis C Virus Infection among HIV
Patients in a large HIV Clinic in South Korea
Shinwon Lee, MD, PhD1,2; Sun Hee Lee, MD, PhD1,2; Su Jin Lee, MD1; 1Internal
Medicine, Pusan National University School of Medicine, Medical Research Institute;
2Pusan National University Hospital, Busan, South Korea

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. Increasing incidences of HCV infection in MSM with HIV infec-
tions were reported in the United States and Europe. However, there are few studies
regarding the epidemiology of HCV in HIV infected patients in Asian countries.
Methods. To determine the risk factors of HCV infection, and the incidence of HCV

in in HIV infected patients, a retrospective cohort study was performed. All HIV infected
patients who visited Pusan National University hospital from January 2000 to October
2013 were identified from the computerized records. The patients with a negative baseline
anti-HCV antibody who had subsequent anti-HCV antibody tests more than 6 months
apart were included. Demographic and clinical data were reviewed, retrospectively. For
analysis of risk factors, a multivariable logistic regression model was used.
Results. Among 996 HIV patients, 790 (79%) had baseline anti-HCVAntibody tests

and 41 (5.2%) were positive for anti-HCVAb. In a multivariable analysis, widowed or
divorced marital status (adjusted odds ratio 2.67; 95% confidence interval 1.17-6.08,
P = 0.02), HIV transmission by intravenous drug use (IDU) (aOR 66.08; 95% CI
16.31-267.69, P < 0.01) and blood exposure other than IDU (aOR 42.34; 95% CI 4.13-
433.74, P < 0.01) were significantly associated with HCV infection in HIV patients. Of
330 patients with subsequent anti HCVAb tests, were observed for 1527.94 person years
and 4 patients (1MSM and 3 IDU) had HCV seroconversion with incidence rate of 2.64/
1,000 person years (PYs); 130.89/1,000 PYs in IV Drug user, 1.65/1,000 PYs in MSM,
and 0/1,000 PYs in the heterosexual. Incidence rate of HCV was increased in recent 5
years [0 (2000∼ 2,009) vs 4.58 (2010∼ 2014)/1,000 PYs] although incidence of syphilis
was constant [53.81 (2000∼ 2009) vs 48.85 (2010∼ 2014)/1,000 PYs]. All of the incident
HCV infections were developed within recent 5 years. Among 34 patients with available
HCV RNA results, 19 patients were positive for HCV RNA and genotype 1b (73%) was
most common following 2a/2c (20%).
Conclusion. Incidence rate of HIV infected patients was 2.64/1,000 PYs. Wid-

owed/divorced marital status, HIV transmission by intravenous drug use were inde-
pendent risk factors for HCV infection in HIV patients. Although the
seroconversion of anti-HCV was not frequent yet, the incidence of HCV infection is
increasing in HIV infection in South Korea.
Disclosures. All authors: No reported disclosures.

1590. Hepatitis C Care among HIV Infected Patients in a Community Based
Clinic
Brittany Grier, MS, PA-C1,2; Shruti Mehta, PhD, MPH3; Kathleen Page, MD1,2;
C. Patrick Chaulk, MD, MPH1; Wynona China, MBA1; Oluwaseun Falade-Nwulia,
MD, MPH1,2; 1Baltimore City Health Department, Baltimore, MD; 2Johns Hopkins
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University School of Medicine, Baltimore, MD; 3Johns Hopkins University,
Baltimore, MD
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Saturday, October 11, 2014: 12:30 PM

Background. Improvements in the efficacy and safety of HCV treatments offer
hope for HCV cure for many patients. HIV/HCV co-infected patients progress
more often and more rapidly to significant liver disease, and thus stand to benefit
from prompt treatment of HCV infection. Rates of hepatitis C treatment in patients
enrolled in community-based HIV care programs are unknown.
Methods. We performed a retrospective cohort analysis of HIV/HCV co-infected

adults enrolled in care in the Baltimore City Health Department Early Intervention Ini-
tiative program (a Ryan White HIV clinic based in two public sexually transmitted dis-
eases clinics) between 2002 and 2012, with follow-up through March 2014. Data was
gathered through retrospective chart review of the electronic medical and paper records.
Results. A total of 217 HIV/HCV infected patients were identified, of whom 102

were engaged in HIV care, defined as having at least two visits in different halves of
the year. Patients were engaged in HIV care for a median of 3.6 years (IQR 2-6 years).
HIV/HCV co-infected patients had a median age of 45 (IQR 39-50 years) at diag-
nosis and were predominately African American (89%) and male (79%). The median
CD4 count was 422 (IQR 274-617). Fifty-six (55%) of HIV/HCV co-infected pa-
tients actively engaged in care were referred to a specialist for HCV treatment, of
whom 37 (36%) attended at least one appointment; however, only 8 (8%) were treat-
ed for chronic HCV with a cure achieved in 4 (4%). Fifty-two (51%) had evidence of
significant fibrosis of whom 16% had cirrhosis based on serum fibrosis markers (FIB
4 >1.44 and >3.25, respectively). Fifty-six (55%) patients in this cohort achieved vi-
rologic HIV suppression based on an HIV viral load <200copies.
Conclusion: In this urban community-based HIV clinic with significant HCV-relat-

ed liver disease, rates of attendance for HCV specialty appointments and anti-HCV
treatment were extremely low. Conversely, over half of co-infected patients achieved
HIV viral load suppression. In the era of oral anti-HCV treatments, where a key predic-
tor of treatment success will be treatment adherence, provision of HCV treatment and
care by community HIV providers, who have demonstrated experience in maintaining
patients on HIV therapy, may lead to higher rates of HCV treatment initiation and cure.
Disclosures. All authors: No reported disclosures.

1591. Hepatitis B outcome in coinfected HIV-HBV individuals in the
tenofovir/emtricitabine era
Divien Nguyen, BS1; Minh Ly Nguyen, MD, MPH1; Karen Chu, BS2; Melissa Osborn,
MD, MSCR1; 1Medicine, Emory University School of Medicine, Atlanta, GA; 2Emory
University School of Medicine, Atlanta, GA

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. Hepatitis B is an important public health issue in endemic areas, es-
pecially with the HIV epidemic. In the USA, hepatitis B and HIV coinfection represent
approximately 6-10% of people living with HIV/AIDS. We report the experience with
HIV-Hepatitis B-coinfected patients in our clinic
Methods. Of 1011 na•ve HIV patients enrolled at IDP from June 2004 to Decem-

ber 2011 who had available chart for review and who were started on antiretrovirals,
those with HepBsAG+ were studied. Demographics, antiretroviral treatment and hep-
atitis B and HIV markers were abstracted. SAS9.2 was used for analysis. p < 0.05 was
considered significant.
Results. There were 89HbsAg+ patients. Of those, 76(86%)were male, 73(82%)

were black, and 58(65%) were men having sex with men or bisexuals. The age at
HIV diagnosis was 34.4 years old. The majority 82 (92%) had a positive antigen at pre-
sentation to the clinic and 5 became positive during follow up. The baseline CD4 count
was 87.16 + /-123 cells/mL. Among the 63(70%) with Hepatitis B viral load at baseline,
12(20%) had undetectable viral load and 32(51%) had high viral load (greater than 1
million). Among those, 48(55.2%) had an undetectable viral load at the last visit, and 7
(8%) developed immunity with HepBsAb + ; among the 22 who had a HBsAb checked
at follow up, a third (7/22)were positive; 6 of the 7 was on tenofovir/emtricitabine and
1 on emtricitabine containing regimen . Among those who had undetectable HepB
viral load, 83% were on tenofovir/emtricitabine, and 10% on a lamivudine or emtrici-
tabine-containing regimen. Among the 5 patients who became HbsAg+ after enrolling
in the clinic, all were male and 3 received HepB immunization. One had acute HepB
and resolved, another developed chronic HepB and became immune, another trans-
ferred care, and 2 had no further follow up on their HepB.
Conclusion. In the late antiretroviral era, half of the chronic active hepatitis B co-

infected patients had undetectable hepatitis B viral load at the last follow up and 8%
developed immunity. Further studies with more uniform hepatitis B markers in follow
up will help determine if a large proportion of chronically infected patients on dual
hepatitis B therapy will develop immunity. Greater efforts are needed to ensure suscep-
tible patients are immunized for Hepatitis B.
Disclosures. M. L. Nguyen, Tibotec: Investigator, Research grant.

1592. Impact of HAART on Incidence of Primary HIV-Associated
Thrombocytopenia
Thomas O’bryan, MD1,2; Jason Okulicz, MD1,3; William P. Bradley, MS1;
Anuradha Ganesan, MBBS, MPH1,4; Brian Agan, MD1; 1Infectious Disease Clinical
Research Program, Uniformed Services University of the Health Sciences, Bethesda,
MD; 2San Antonio Military Medical Center, Fort Sam Houston, TX; 3Infectious
Disease Service, San Antonio Military Medical Center, Fort Sam Houston, TX; 4Walter
Reed National Military Medical Center, Bethesda, MD
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Background. Thrombocytopenia induced by HIV infection typically improves with
highly active antiretroviral therapy (HAART); however, cases of primary HIV-associated
thrombocytopenia (PHAT) continue to be reported in the literature. We examined the
incidence of PHAT over 28 years in the U.S. Military HIV Natural History Study (NHS).
Methods. Retrospective NHS data from 1986 to 2013 including 5,697 participants

were analyzed. PHAT was defined as subjects diagnosed with idiopathic thrombocyto-
penic purpura with a nadir platelet count < 100,000 cells/mm3, and no other identifi-
able cause including known drugs and opportunistic infections. Subjects were excluded
if coinfected with hepatitis B or C or diagnosed with cirrhosis, leukemia, and/or solid
tumor malignancies. Variables included demographic data, platelet count, CD4 count,
and HIV viral load (VL) at the time of PHAT diagnosis, and antiretroviral use. Time
periods were categorized as pre-HAART (PH) 1986-1995, early-HAART (EH) 1996-
2001, and later HAART (LH) 2002-2013. The relationship of CD4 count and VL with
platelet count was studied. Descriptive statistics and mixed model linear regression
with random intercept were used.
Results. A total of 218 participants met the case definition of PHAT. 86% of cases

occurred prior to 2002. The incidence of PHAT per 1,000 patient years was 15.4, 4.5, and
1.9 during PH, EH, and LH respectively (p <0.001). Median (IQR) CD4 count (cells/
mm3) at PHAT diagnosis was 156 (30, 406), 262 (148, 378), and 380 (255, 517) over
the same three time periods (p = 0.016). Of the 67 patients with PHAT during the
HAART eras, 33 (49%) were antiretroviral naïve. VL recorded within four months
prior to nadir platelet count was available in 56 patients. Of these, viremia was detected
in 54 (95%) participants, of which 29 (54%) were antiretroviral naive. Laboratory data
collected during 1996-2013 in patients diagnosed with PHAT in the HAART eras
showed strong correlation between log10 VL and platelet count (p <0.001).
Conclusion. The incidence of PHAT has markedly decreased in the HAART era,

although viremic individuals, including those with healthy CD4 cell counts, may be at
risk. Further decline in incidence may be another benefit to current recommendations
to begin HAART as early as possible.
Disclosures. All authors: No reported disclosures.

1593. Predictors of Mortality for HIV-associated Cryptococcal Meningitis
Sireethorn Nimitvilai MD; Sumet Banlengchit, MD; Internal Medicine,
Nakhonpathom Hospital, Nakhonpathom, Thailand
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Background. Cryptococcal meningitis (CM) is the common etiology of central
nervous system opportunistic infection (OI) among HIV patients. The aim of the
study was to determine clinical characteristics, laboratory parameters, outcome and
factors associated with death among HIV-associated CM.
Methods. Retrospective study of HIV patients diagnosed with CM was conducted

at Nakhonpathom hospital, a 500-bed tertiary care hospital in central Thailand during
January 1, 2011 and September 30, 2013. Clinical features, outcomes and predictors of
mortality were determined.
Results. There were 77 patients. The mean age was 39.3 ± 10.8 years and 34

(44.2%) were female. Fever and headache (85.7% each) were the most common pre-
senting symptoms, followed by neck stiffness (55.8%), reduced conscious level
(28.6%), focal neurological deficit (13.0%) and seizure (11.7%). Clinical triad of men-
ingitis (fever, headache and neck stiffness) was seen in 44.2%. Median duration of
symptoms before presentation was 7 (range 1-84) days. Median CD4 count was 38
(range 4-420) cells/mm3. Cranial imagings of 69 patients revealed 1 or more abnormal-
ities in 33 patients (47.8%) including hydrocephalus (18 of 69 patients, 26.1%), men-
ingeal enhancement (17 patients, 24.6%) and cerebral infarction (7 patients, 10.1%).
Median CSF WBC count, protein and glucose were 5 (range 0-610) cells/mm3, 69
(range 2-469) mg/dl and 39 (range 4-122) mg/dl, respectively. Normal CSF findings
(WBC ≤ 5 cells/mm3, protein≤ 45 and sugar > 45 mg/dl) was documented in 11.8%.
CSF india ink staining, CSF and serum cryptococcal antigen testings were discovered in
79.2%, 96.6% and 94.0%, respectively. In-hospital mortality was 32.5%. Factors asso-
ciated with death were neck stiffness (OR 3.7, 95%CI 1.3-10.7), altered consciousness
(OR 2.9, 95%CI 1.1-8.2) and CSF leucocyte count below 10 cells/mm3 (OR 3.7, 95%CI
1.1-12.3). Increased CSF protein (above 45 mg/dl) was a protective factor among sur-
vivor (OR 0.3, 95%CI 0.1-0.9). Nevertheless, duration of illness, CD4 count, CSF glu-
cose and abnormalities of cranial imaging did not influence patients’ outcomes.
Conclusion. CM is an important OI with high mortality. Neck stiffness, depressed

conscious level, low CSF WBC count and low CSF protein value were a major deter-
minant of outcome.
Disclosures. All authors: No reported disclosures.

1594. Invasive Sinonasal Aspergillosis in Patients with HIV Infection
John Humphrey MD1; Adam Schwartz, MD2; 1Medicine, Division of Infectious
Diseases, New York-Presbyterian, Weill Cornell Medical Center, New York, NY;
2Medicine, New York-Presbyterian, Weill Cornell Medical Center, New York, NY
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Background. Invasive sinonasal aspergillosis is a serious infection that occurs in
immunocompromised hosts. Patients with HIV/AIDS represent a minority of such
cases in the literature in comparison to those with neutropenia due to malignancy
and chemotherapy, diabetes, and corticosteroid use. The purpose of this study is to
describe the clinical manifestations and treatment outcomes of invasive sinonasal as-
pergillosis among patient with HIV infection.
Methods. A PubMed search was conducted for English-language articles using search

terms relating to aspergillus, HIV/AIDS, sinusitis, and central nervous system infection.
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Reference lists of those studies selected were also reviewed for eligible articles. Only those
cases of aspergillosis originating from the paranasal sinuses were included in the analysis,
in order to compare characteristics of invasion and outcome.
Results. Eighteen articles were found totaling 48 patients with HIV infection and

invasive sinonasal aspergillosis. The average patient age was 37 (range 30 to 50), and 36
(75%) were men. Of the 38 patients in whom immunologic parameters were reported,
all had AIDS and 32 (84%) had a CD4 count less than 50 at the time of diagnosis of
aspergillosis. All cases were due to Aspergillus fumigatus among those that were re-
ported. The most common symptoms were fever (35%), headache (32%), proptosis
(29%) and facial pain (26%). Thirty-five patients had imaging data reporting sinus in-
volvement, the most common of which were the maxillary and ethmoid sinuses (46%
respectively) followed by the sphenoid sinus (26%). The most common intracranial site
of invasion was the orbit and periorbit (46%). Thirty-two (89%) of 36 patients under-
went surgery after diagnosis, while all patients received anti-fungal therapy. Two of 31
patients with reported data received itraconazole alone, while the remainder received
amphotericin B either alone or in combination or consecutively with itraconazole.
Among 44 cases with reported outcomes, the mortality was 91%.
Conclusion. Invasive sinonasal aspergillosis is a lethal infection in patients with

advanced HIV/AIDS. Clinicians must consider this disease in HIV-infected patients
presenting with fever, headache, and proptosis, and initiate early antifungal therapy
and surgical debridement when appropriate.
Disclosures. All authors: No reported disclosures.

1595. Incidence of Kaposi Sarcoma and Associated Mortality in HIV-
infected Adults, Fresno, California, 1998-2012
Anandit Mu, DO, MPH1; Jared Rutledge, PhD2; Paul Mills, PhD, MPH3; Simon Paul,
MD3; 1Infectious Diseases, University of California San Francisco-Fresno, Fresno, CA;
2Communicable Diseases, Fresno County Department of Public Health, Fresno, CA;
3Internal Medicine, University of California San Francisco-Fresno, Fresno, CA
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Saturday, October 11, 2014: 12:30 PM

Background. The incidence of Kaposi sarcoma (KS) decreased dramatically after
the introduction of highly active antiretroviral therapy (HAART) in 1996. This study
determined the ongoing incidence of and mortality from KS in HIV-infected adults
between 1998-2012 in Fresno County, California. The role of virologic control and im-
mune reconstitution in patient outcome was also investigated.

Methods. Incident cases of KS were identified from the state Electronic HIV/AIDS
Reporting System (EHARS), the California Cancer Registry, and the hospital records of
the main HIV treatment center in Fresno.
Results. From 1998–2012, the average incidence rate of KS was 0.51 cases per

100,000 person-years. Of the 66 cases of KS there were 20 deaths, with 85% of the mor-
tality occurring in the first 12 months post KS diagnosis. In patients achieving HIV RNA
<400 copies/mL on HAART, but with a <50 cells/mm3 increase in CD4 count there was
no improvement in mortality compared with patients who did not achieve virologic con-
trol. For KS patients on successful HAART with virologic control (HIV VL <400 copies/

mL) with a >50 cells/mm3 increase in CD4 count, the 12-month mortality was 6%; for
those with a <50 cells/mm3 increase in CD4, the 12-month mortality was 50%.
Conclusion. The incidence of KS has remained stable since 1998 with an overall

12-month mortality of 30%. Immunologic reconstitution appears to be required for an
improvement in outcome.
Disclosures. All authors: No reported disclosures.

1596. Spectrum of Kaposi’s sarcoma encountered among HIV-infected
patients in an inner-city hospital in the established antiretroviral era
Minh Ly Nguyen, MD, MPH1; Cheng Zeng, BS1; Marilyn Adamski, PA2;
Marina Mosunjac, MD3; Clifford Gunthel, MD1; 1Medicine, Emory University School
of Medicine, Atlanta, GA; 2Grady Health System, Atlanta, GA; 3Pathology, Emory
University School of Medicine, Atlanta, GA
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Background. Epidemic Kaposi’s sarcoma (KS) is a multicentric angioproliferative
cancer of endothelial origin typically occurring in the context of immunodeficiency
such as coinfection with Human Immonodeficiency Virus (HIV) or transplantation.
The incidence of KS has dramatically decreased in both US in the combined antiretro-
viral therapy (cART) era. We present our experience with KS encountered among ad-
mitted patients in an inner–city hospitalover a 3 year period.
Methods. Hospitalization records were queried for discharge diagnosis that in-

cluded KS as diagnosis among admission to Grady Memorial Hospital from October
2010 to October 2013. Demographic data as well HIV markers were collected. Exclud-
ed are patients with a history of KS, non-active KS or unconfirmed KS.
Results. There were 43 patients admitted with active KS during the 3-year period,

with the majority being male (97%) and African (81%). The median age at KS diag-
nosis was 37 (range: 19-62). The median CD4 count at KS diagnosis was 11(range: 1-
462). The most common involved organs are skin, gastrointestinal tract, pulmonary
and lymph nodes (table). The median time of HIV diagnosis to KS diagnosis was 2
years (range: 0-26 years). Half of the patients had a concomitant or recent (within
past 6 months) opportunistic infection (Pneumocystis pneumonia (n = 14), toxoplas-
ma encephalitis (n = 4), CMV retinitis or colitis (n = 2), or cryptosporidiosis (n = 2)).
Of note, a third had coinfection with a viral hepatitis: 11(26%)had chronic active hep-
atitis B and 3 (7%)had active hepatitis C. A third of the patients had a poor KS prog-
nostic index. A third was on cART at KS diagnosis and 26 patients received
chemotherapy for KS. The median follow up from KS diagnosis was 343 days (14-
2234). 14(33%)died within one year of KS diagnosis.

Sites of Kaposi’s sarcoma involvement

1
site 2 sites 3 sites 4 or more sites

Skin 7 GI:8,P:3,LN:2,
OTHER:1

GI_P:3,GI_LN:1,
P_LN:2

GI_P_LN:3,
P_LN_OTHER:2

GI 4 P:2, OTHER:1 P_LN:1
Pulmonary 1 LN_OTHER:2
Lymph node

Conclusion. In our hospital, people presenting with KS still had poor outcome de-
spite wide availability of cART and chemotherapy. Vigilance to get patients into care
earlier, start arv earlier will help decrease KS severity of disease.
Disclosures. M. L. Nguyen, Tibotec: Investigator, Research grant

1597. Treatment of Oropharyngeal Cancer in Patients with Human
Immunodeficiency Virus
Cristina Brickman, MD1; Kathleen Propert,2; Robert Gross, MD, MSCE2; 1Infectious
Diseases, Hospital of the University of Pennsylvania, Philadelphia, PA; 2University of
Pennsylvania, Philadelphia, PA
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Background. The incidence of oropharyngeal squamous cell carcinoma (OPC) is
on the rise. This is now known to be largely due to infection with human papilloma-
virus (HPV), the most common sexually transmitted disease in the world. Patients
with human immunodeficiency virus (HIV) are particularly susceptible to all HPV-as-
sociated malignancies including OPC, but very little is known to guide their treatment.
Studies of other malignancies suggest that patients with HIV experience significant de-
lays in therapy compared to HIV-negative patients. We wished to determine whether
this was the case in OPC.
Methods. We obtained treatment data for all HIV-positive subjects diagnosed

with OPC at the Hospital of the University of Pennsylvania from January 1, 1996
through April 11, 2013 and compared it to a subset of HIV-negative subjects with
OPC diagnosed during the same time period. This information is part of a larger, on-
going multicenter retrospective cohort to evaluate the treatment and survival outcomes
of OPC in HIV-positive patients. The primary endpoint was time from diagnosis until
start of therapy; a difference of 10 days was deemed clinically important based on stud-
ies that showed increased mortality in patients with delays longer than this.
Results. 19 HIV-positive subjects and 86 HIV-negative subjects with treatment

data were identified. The unadjusted hazards ratio for starting therapy in HIV-negative
patients was 2.71 (95% confidence interval 1.54-4.76) compared to HIV-positive pa-
tients. This hazards ratio was 2.31 (95% confidence interval 1.22 – 4.37) after adjust-
ment for age, sex, insurance type, race, and comorbidities including psychiatric disease
and substance abuse. The median number of days from diagnosis to start to therapy
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was 27 in HIV-negative patients (interquartile range 14-39) and 51 in HIV-positive
patients (interquartile range 31-85).
Conclusion. HIV-positive subjects with OPC experience clinically important de-

lays from diagnosis until start of therapy compared to HIV-negative patients. A larger
study is underway to explore potential mechanisms for these delays and to determine
how this impacts survival.
Disclosures. All authors: No reported disclosures.

1598. Risk Factors for Recurrent Skin and Soft Tissue Infections in HIV-
Infected Patients Over a 5-Year Period
Vagish S. Hemmige, MD1; Moira Mcnulty, MD2; Ethan Silverman, BS3; Michael
Z David, MD PhD2; 1Section of Infectious Diseases, Baylor College of Medicine,
Houston, TX; 2Section of Infectious Diseases and Global Health, University of Chicago
Medicine, Chicago, IL; 3College of Human Medicine, Michigan State University,
Detroit, MI

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. Skin and soft tissue infections (SSTIs) due to Staphylococcus aureus and
other pathogens are common in human immunodeficiency virus (HIV) infected individ-
uals, who are at high risk of recurrent SSTIs. We assessed risk factors for recurrent SSTI in a
cohort of HIV-infected patients in an urban, largely African American population.
Methods. Retrospective cohort study of 511 HIV-infected patients at an academic

medical center between January 1, 2005 and December 31, 2009, with medical record
review of physician-diagnosed SSTIs, demographics, comorbidities, antibiotic expo-
sure, and sexually transmitted infections (STIs). Patients with one or more SSTI during
this period were analyzed. Time-varying variables were coded appropriately, including
CD4+ count, HIV viral load (VL) and HAART use. Patients with and without SSTI
recurrence were compared using a multivariate Cox regression analysis to assess asso-
ciations of variables found to be univariate predictors of recurrent SSTI.
Results. 133 SSTIs occurred in 87 individuals, of whom 30 (34.5%) had a recurrent

SSTI. 1 individual had 5 SSTIs, 4 had 4 SSTIs, 5 had 3 SSTIs, 20 had 2 SSTIs, and 57 had
1 SSTI. There were 118.3 person-years of follow-up for people at risk of recurrence. The
incidence of second SSTI was 253.6 SSTIs/1,000 person-years (95% CI 166.8-385.7). The
1-year risk of a second SSTI was 29.2% (95%CI 0.2027-0.4102), while the 5-year risk was
47.0% (95% CI 0.3439-0.6155). Risk factors for recurrent SSTI in the multivariate anal-
ysis included lymphedema (HR 6.4, p = 0.018, CI 1.369-29.902) and non-viral hepatitis
liver disease (HR 6.3, p = 0.006, CI 1.709-22.989). The presence of an indwelling catheter
(HR 6.2, p = 0.055, CI 0.96-39.62) trended towards significance. Hemodialysis, currently
taking HAART, CD4+ count, HIV VL, trimethoprim-sulfamethoxazole or azithromycin
use, STI history, initial SSTI type, DM, or self-report of being a man who has sex with
men were not associated with recurrence.

Conclusion. Of HIV-infected patients with an SSTI, nearly 1/3 had a recurrence
within 1 year. Risk factors for recurrent SSTI were chronic lymphedema and non-hep-
atitis liver disease. CD4 count and HIV VL were not found to be significant risk factors
for recurrence in contrast to findings of previous studies.
Disclosures. All authors: No reported disclosures.

1599. HIV and Progression of Atherosclerosis in Chinese
Grace Lui1; Ronald C Ma1; Ping Chook2; Chun Kwok Wong3; Michael Chan3; Shui
Shan Lee4; Ping Chung Leung2; Ka-Hing Wong MBBS FRCP5; Kenny Chan, MBBS
FHKAM5; Nelson Lee1; 1Medicine and Therapeutics, Chinese University of Hong
Kong, Hong Kong; 2School of Public Health, Chinese University of Hong Kong, Hong
Kong; 3Chemical Pathology, Chinese University of Hong Kong, Hong Kong; 4Stanley
Ho Centre for Emerging Infectious Diseases, Chinese University of Hong Kong, Hong
Kong; 5Department of Health, Special Preventive Programme, Hong Kong
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Background. We aim to study factors associated with progression of atherosclero-
sis in HIV infected Chinese. Such knowledge may help to target intervention of high
risk patients.
Methods: A prospective case-control study was performed. HIV infected individu-

als managed in a metabolic clinic in Hong Kong were recruited as cases, and age- and
gender-matched HIV uninfected individuals as controls. All subjects were followed up
for 24 months. Ultrasonography was performed at baseline and 24 month to measure
carotid intima media thickness (cIMT). Body composition (DEXA scan), metabolic

and inflammatory biomarkers were measured (including insulin, LDL particle size,
hsCRP, adiponectin). Multivariate linear regression was used to identify variables as-
sociated with changes in cIMT. ROC analysis was used to evaluate predictive perfor-
mance for change in cIMT (≥ upper tertile) in HIV infected patients.
Results : Sixty one cases and 30 controls were recruited (mean°"SD age 50.2°"11.6

years, 88% male, 98% Chinese, 54% non-smoker). For HIV infected patients, 30% had
hypertension, 39% had diabetes, and 85% had dyslipidemia. At baseline, cIMTs were
0.790 (IQR 0.705-0.890)mm and 0.710 (IQR 0.650-0.833)mm in cases and controls
respectively (p = 0.013).
Annual rates of change in cIMT were +0.0075 (IQR 0.0000-0.0163) mm/year and

0.0000 (-0.0022-0.0000) mm/year in cases and controls respectively (p < 0.001).
After adjustment for traditional cardiovascular risk factors (age, gender, smoking, hy-
pertension, diabetes, and LDL cholesterol), HIV infection is an independent risk factor
for cIMT progression (beta coefficient 0.012, 95% CI 0.005-0.018, p = 0.001)
Among HIV infected patients, baseline limb fat percentage, LDL cholesterol sub-

class pattern (type B), and adiponectin were associated with greater cIMT progression
on univariate analysis. ROC analysis showed combination of Framingham risk score,
limb fat percentage, LDL cholesterol pattern B and adiponectin best predict cIMT pro-
gression, with AUC of 0.799 (95% CI 0.680-0.918, p < 0.001).

Conclusion. In Chinese, HIV is an independent predictor of atherosclerosis progres-
sion. Limb fat percentage, LDL particle size and adiponectin may help to identify HIV
infected patients with the highest risk of progression.
Disclosures. All authors: No reported disclosures.

1600. Lower lipid screening rates among HIV positive outpatients in an
urban clinic
Gordana Simeunovic, MD1; Leonard Johnson, MD2; Susan Szpunar, PhD3;
Louis Saravolatz, MD4; 1Infectious Diseases, St. John Hospital and Medical Center,
Grosse Pointe Woods, MI; 2Medicine, St. John Hospital and Medical Center, Grosse
Pointe Woods, MI/School of Medicine, Wayne State University, Grosse Pointe Woods,
MI; 3Graduate Medical Education, St. John Hospital and Medical Center, Grosse
Pointe Woods, MI; 4St. John Hospital and Medical Center, Grosse Pointe Woods, MI
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Background. As a result of advances in antiretroviral therapy, non-HIV related con-
ditions including cardiovascular diseases are becoming the leading causes ofmorbidity and
mortality in patients with HIV. Thus, appropriate lipid screening is increasingly important
in the outpatient care of HIV patients. We compared rates of lipid screening of HIV pa-
tients compared with non-HIV controls in an urban tertiary care center.
Methods. We performed a case-control study of all HIV-positive patients > 20

years (cases) who had at least 2 visits between January 1-December 31, 2011 with In-
fectious Diseases (ID) physicians. Controls were age-and gender-matched patients
seen by Internal Medicine (IM) physicians at least twice during the same period.
We collected the following information: demographics, underlying conditions (includ-
ing hypertension, diabetes mellitus, tobacco use and family history of cardiovascular
disease), whether screening was performed and if it was compliant with USPSTF lipid
profile screening guidelines. For the cases, we also collected data on whether they had a
primary care provider (PCP). Statistical analysis was done by chi-squared analysis
using SPSS vs 21.0. A p < 0.05 is considered significant.
Results. A total of 153 cases and 152 controls were included in the study. The groups

were evenly matched in terms of age (46.6 years in both groups) and gender (69.9% male
in cases, 71.1% in controls). Cases had a higher frequency of tobacco use (50.9% vs
25.6%, p < 0.0001), hypertension defined by increased blood pressure (31.4% vs 19.1%,
p < 0.013) and non-coronary atherosclerosis (7.2% vs 2%, p < 0.03). There was an overall
lower rate of compliance with lipid screening among cases (60.1% vs 78.9%, p < 0.0001).
There was no difference in compliance with lipid screening based onwhether or not cases
had a PCP (61.9% PCP vs 57.1% no PCP, p = 0.586).
Conclusion. In our institution, HIV-positive patients had lower rates of compliance

with standard lipid screening guidelines compared with age- and gender-matched con-
trols. The level of compliance was not affected by the presence of a PCP. Further education
to all providers is needed to ensure appropriate lipid screening in this population.
Disclosures. All authors: No reported disclosures.
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1601. Screening for chronic obstructive pulmonary disease (COPD) in an
urban HIV clinic
Daniel Shirley, MD, MS1; Robert Kaner, MD2; Marshall Glesby, MD, PhD2;
1University of Wisconsin School of Medicine and Public Health, Madison, WI; 2Weill
Cornell Medical College, New York, NY

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. COPD prevalence in People Living with HIV/AIDS (PLWHA) is
higher than in the general population and likely underreported. While smoking
rates are higher, there is also evidence of an increased detrimental response to tobacco
smoke in the lungs of PLWHA.We aimed to determine the predictive value of a COPD
screening strategy validated in the general population and to identify HIV-related fac-
tors associated with decreased lung function.
Methods. A convenience sample of subjects at least 35 years of age at an HIV pri-

mary care clinic in New York City were enrolled and completed a COPD screening
questionnaire and peak flow measurement. Those with abnormal results and a ran-
domly selected 1/3 of normal screens went on to have spirometry testing.
Results. In total, 235 individuals were included in the study and 94 qualified for

spirometry (89 produced interpretable results). The majority of patients were male,
men who have sex with men, low income earners, had a smoking history and carried
an AIDS diagnosis. Eleven subjects (12%) were found to have undiagnosed obstructive
lung disease and 5 of these had COPD by GOLD criteria. The combination of positive
screening questionnaire and abnormal peak flow yielded a sensitivity of 20% and spe-
cificity of 93% for COPD. Peak flow alone had a sensitivity of 80% and a specificity of
80%. Abnormal peak flow (<70% of predicted) was associated with an AIDS diagnosis
(p = 0.04), lower nadir (p = 0.001) and current CD4 counts (p = 0.001), but only nadir
CD4 remained associated in multivariate analysis (p = 0.05). In multivariate analysis,
decreased FEV1 (<80% predicted) was associated with lower CD4 count nadir
(p = 0.04) and having a detectable current HIV viral load (p = 0.01). Decreased FVC
was associated with having a detectable current viral load (p = 0.01).
Conclusion. In summary, the combination of a screening questionnaire and peak

flow had low sensitivity, but abnormal peak flow alone showed potential as a simple
office-based screening tool for the diagnosis of COPD in PLWHA. In addition, mea-
sures of lung function, including peak flow, may be influenced by HIV-related factors.
Disclosures. All authors: No reported disclosures.

1602. Impact of IGF-1 and Sex Steroids on Bone Health in HIV- and HCV-
Infected US Male Veterans
James Cutrell, MD1,2; Naim Maalouf, MD3; Song Zhang, PhD4; Martha Carvour, MD,
PhD5; Henning Drechsler, MD1,2; Pablo Tebas, MD6; Roger Bedimo, MD1,2; 1Infectious
Diseases, VA North Texas Health Care System, Dallas, TX; 2Infectious Diseases,
University of Texas Southwestern Medical School, Dallas, TX; 3Mineral Metabolism,
University of Texas Southwestern Medical School, Dallas, TX; 4Clinical Science,
University of Texas Southwestern Medical School, Dallas, TX; 5Medicine, University of
Texas Southwestern Medical School, Dallas, TX; 6Perelman School of Medicine,
University of Pennsylvania, Philadelphia, PA
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Background. The mechanisms of decreased bone mineral density (BMD) in HIV
or HCV infections remain poorly understood. While HIV increases bone turnover
markers (BTM), HCV does not. Insulin-like growth factor-1 (IGF-1), testosterone
(T) and estradiol (E2) also play key roles in osteogenesis. In this analysis, we explored
if their levels are associated with BMD in HIV or HCV.

Multivariate models examining the impact of HIV and HCV on femoral neck BMD

Model 1 (HIV, HCV,

BMI, Race, Age,

Smoking)

Model 2

(Model 1 +

IGF-1)

Model 3

(Model 1 +

Bioavailable T)

Model 4

(Model 1 +

Bioavailable E2)

HIV -0.041 (p=0.02) -0.044 (p=0.01) -0.041 (p=0.02) -0.042 (p=0.02)

HCV -0.041 (p=0.01) -0.044 (p=0.01) -0.042 (p=0.01) -0.039 (p=0.01)

IGF-1 -0.000 (p=0.80)

Bioavailable T -0.000 (p=0.45)

Bioavailable E2 -0.000 (p=0.27)

Methods. This cross-sectional study recruited 298 US male veterans with HIV,
HCV, HIV/HCV and non-infected controls. All HIV patients were virally suppressed
on HAART. Subjects underwent BMD testing and analysis of serum biomarkers (Fig-
ure 1). The association of HIV or HCV with BMD and BTMs was evaluated in mul-
tivariable models adjusting for IGF-1, T and E2 in addition to age, race, BMI, smoking
status. Correlations between IGF-1, T or E2 with BMD and BTMs were also calculated.
Results. HCV was associated with decreased levels of IGF-1 (p < 0.01), but HIV

was associated with increased levels (p = 0.03). In all groups, IGF-1 levels were nega-
tively correlated with severity of liver disease (r = -0.214; p < 0.01). However, in mul-
tivariate modeling including IGF-1, bioavailable T (or E2), neither hormone was
associated with BMD, nor did they attenuate the effect of HIV or HCV on lower fem-
oral neck BMD (model 2-4, table). IGF-1 was associated with higher bone specific al-
kaline phosphatase (BSAP; p = 0.04) and a trend toward higher osteocalcin (OC;
p = 0.09), but not with C-telopeptide (CTX; p = 0.13). T and E2 were associated
with lower BSAP (p < 0.01 and p = 0.02), but not with OC or CTX.
Conclusion. IGF-1 was lower in patients with HCV or greater severity of liver dis-

ease, likely representing decreased hepatic production. However, levels of IGF-1, T or
E2 do not appear to explain bone loss in in HIV or HCV.
Disclosures. R. Bedimo, Merck and Co.: Grant Investigator and Scientific Advisor,

Consulting fee, Grant recipient and Research grant; Bristol Myers Squibb: Grant Inves-
tigator and Scientific Advisor, Consulting fee, Grant recipient and Research grant; ViiV
Healthcare: Scientific Advisor, Consulting fee

1603. Increased Risk of Hip Fracture Associated with Dually-Treated HIV/
Hepatitis B Virus Coinfection
Vincent Lo Re III, MD, MSCE1; Dana Byrne, MD1; Craig Newcomb, MS1;
Dena Carbonari, MS1; Melissa Nezamzadeh, BA1; Kimberly Leidl, MPH1;
Maximilian Herlim, MS1; Yu-Xiao Yang, MD, MSCE1; Sean Hennessy, PhD, PharmD1;
Jay Kostman, MD1; Mary Leonard, MD, MSCE2; Russell Localio, PhD1; 1Perelman
School of Medicine, University of Pennsylvania, Philadelphia, PA; 2Children’s Hospital
of Philadelphia, Philadelphia, PA
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Background. HIV and hepatitis B virus (HBV) infection are each associated with
reduced bone mineral density, but it is unclear whether HIV/HBV coinfection is asso-
ciated with an increased risk of fracture. We determined whether dually-treated HIV/
HBV patients have a higher incidence of hip fracture compared to treated HBV-mono-
infected, antiretroviral therapy (ART)-treated HIV-monoinfected, and HIV/HBV-un-
infected patients.
Methods. We condicted a population-based cohort study among 4,156 dually-

treated HIV/HBV-coinfected, 2,053 treated HBV-monoinfected, 96,253 ART-treated
HIV-monoinfected, and 746,794 randomly sampled uninfected persons within the
U.S. Medicaid populations of California, Florida, New York, Ohio, and Pennsylvania
(1999-2007). Coinfected patients were matched on propensity score to persons in each
comparator cohort. Weighted survival models accounting for competing risks were
used to estimate cumulative incidences and hazard ratios (HRs) with 95% confidence
intervals (CIs) of incident hip fracture for dually-treated coinfected patients compared
to: 1) HBV-monoinfected receiving nucleos(t)ide analogue or interferon alfa therapy,
2) HIV-monoinfected on ART, and 3) randomly selected uninfected persons.
Results. Dually-treated coinfected patients had a higher cumulative incidence of

hip fracture compared to ART-treated HIV-monoinfected (at 5 years: 1.49% vs
1.07%; adjusted HR, 1.40 [95% CI, 1.05-1.87]) and uninfected (at 5 years: 1.48% vs
0.83%; adjusted HR, 1.83 [95% CI, 1.33-2.51]) persons. The cumulative incidence of
hip fracture was higher among coinfected than treated HBV-monoinfected patients (at
5 years: 0.70% vs 0.27%), but this difference was not statistically significant in compet-
ing risk analysis (adjusted HR, 2.62 [95% CI, 0.92-7.51]). At five years, dually-treated
HIV/HBV coinfection was associated with 4.3 additional hip fractures per 1,000 com-
pared to both treated HBV-monoinfected and ART-treated HIV-monoinfected per-
sons, and 6.6 additional hip fractures per 1,000 compared to uninfected persons.
Conclusion. Among U.S. Medicaid enrollees, the risk of hip fracture was signifi-

cantly higher among dually-treated HIV/HBV-coinfected patients compared to ART-
treated HIV-monoinfected and uninfected persons.
Disclosures. V. Lo Re III, Gilead Sciences: Grant Investigator, Research grant

1604. Chronic Kidney Disease Is Associated with Bone Mineral Density
Loss among Elderly HIV-infected Individuals in Japan
Takashi Muramatsu, MD1; Yasuyuki Yamamoto, MD, PhD1; Naoki Yanagisawa, MD2;
Ikuo Seita, MD, PhD1; Mihoko Yotsumoto, MD, PhD1; Manabu Otaki, MD, PhD1;
Takeshi Hagiwara, MD, PhD1; Takashi Suzuki, MD, PhD1; Kagehiro Amano, MD,
PhD1; Katsuyuki Fukutake, MD, PhD1; 1Department of Laboratory Medicine, Tokyo
Medical University Hospital, Tokyo, Japan; 2Department of Infectious Diseases, Tokyo
Metropolitan Komagome Hospital, Tokyo, Japan

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. Reduced bone mineral density (BMD) is common in adults infected
with HIV. HIV-infected individuals have more risk factors for low BMD than general
population. Our aim is to evaluate BMD and risk factors for BMD loss in HIV-infected
individuals in Japan.
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Methods. We analyzed BMD in 178 elderly HIV-infected individuals (defined as
greater than 40 years of age) who were consulting us in our outpatient clinic. Dual-en-
ergy X-ray absorptiometry scan of lumbar spine and femoral neck was obtained at the
clinical visit. Low BMD was defined as T-score less than -1. HIV-related factors (CD4
cell count, HIV viral load, ART duration, tenofovir exposure years, and ritonavir-
boosted protease inhibitor exposure years), and comorbidities [hypertension, diabetes
mellitus (DM), dyslipidemia, chronic kidney disease (CKD), and HBV/HCV coinfec-
tion] were evaluated by reviewing medical charts. The definition of CKD was based on
the 2012 KDIGO CKD classification, determined using combinations of 5 stages of
eGFR and 3 grades of albuminuria. Risk factors for low BMD were determined
using multivariate logistic regression analysis.
Results. The mean age was 54.1 years, 97% were Japanese, 94% were male. ART

was performed in 96% of cases and 52% of them have been treated by regimens that
contained tenofovir. The mean CD4 cell count was 504.2/μL and 88% had undetect-
able HIV-RNA level. Osteopenia and osteoporosis were diagnosed in 38% and 8% of
the patients at lumbar spine, and 51% and 7% at femoral neck, respectively. The prev-
alence of CKD was 23%. In multivariate analysis, factors associated with low BMD at
femoral neck were age [hazard ratio (HR) 1.059 per 1 year increase; 95% confidence
interval (CI) 1.006-1.114; P = 0.028], body mass index (HR 0.892, 95%CI 0.805-0.989;
P = 0.030), DM (HR 0.189, 95%CI 0.049-0.733; P = 0.016), and CKD (HR 2.990, 95%
CI 1.138-7.854; P = 0.026).
Conclusion. In elderly Japanese HIV-infected individuals, age and CKD were cor-

related with femoral neck BMD loss. BMI and DMwere inversely correlated with BMD
loss. The influences of HIV-related factors for BMD loss were not identified in this
study.
Disclosures. All authors: No reported disclosures.

1605. Active Marijuana Use Was Not Associated with Changes in Body Mass
Index or CD4 T-Cell Countsi n HIV-Infected Patients
James Lee, MSc1; Bryan Shepherd, PhD2; John Koethe, MD3; Megan Turner, MA3;
Sally Bebawy4; Timothy R. Sterling MD3; Todd Hulgan, MD, MPH5; 1School of
Medicine, Vanderbilt University, Nashville, TN; 2Department of Biostatistics,
Vanderbilt University, Nashville, TN; 3Department of Medicine, Division of Infectious
Diseases, Vanderbilt University, Nashville, TN; 4Department of Medicine, Division of
Infectious Diseases, Vanderbilt University School of Medicine, Nashville, TN;
5Medicine, Vanderbilt University Medical Center, Nashville, TN
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Saturday, October 11, 2014: 12:30 PM

Background. Marijuana (MJ) use is prevalent among HIV-infected persons. Cel-
lular and animal models suggest that cannabinoids may affect immune modulation
and HIV disease processes, but evidence on the effects of MJ use in HIV-infected per-
sons is limited.
Methods. We conducted an observational cohort study of HIV-infected adults ini-

tiating their first antiretroviral therapy (ART) at the Vanderbilt Comprehensive Care
Clinic. Self-reportedMJ use in the last 7 days was assessed by a dedicated intake form at
each visit. Associations between MJ use and body mass index (BMI), CD4 T cell count,
and HIV RNA levels at each visit were determined. Nine random effects models ad-
justed for age, sex, and race were used to isolate the impact of changing MJ use on out-
comes.

Table 1: Descriptive statistics for patients reportingMJ use at≥1 visit vs never reportingMJ use

No MJ use MJ use ≥1 visit

Total 811 199
Gender
Male 584 (72%) 164 (82%)
Race
African American 293 (36%) 88 (44%)
Caucasian 404 (50%) 104 (52%)
Age at ART Initiation 36 34
Mean (SE) BMI across visits (kg/m2) 27.19 (0.23) 25.76 (0.42)
Mean (SE) CD4 count across visits
(cells/µl)

487 (10) 477 (23)

Table 2: Estimated coefficients (95% CI) by different specifications of self-reported MJ use

Ever MJ use
(Yes/No)

MJ use in
last 7 days
(Yes/No)

Times MJ used in
last 7 days

CD4 count 0.13 (-.42–1.88) -0.005 (-0.28–
0.15)

-0.001 (-0.008–
0.001)

BMI -0.80 (-1.73–
0.13)

-0.11 (-0.35–
0.13)

-0.02 (-0.05–0.01)

Odds of
detectable viral
load (>400
copies/mL)

2.0* (1.1–3.5) 1.2 (0.7–2.2) 0.99 (0.91–1.07)

*p<0.05; all others non-significant.

Results. 4290 patient-visits from 2008 to 2011 were available from 1010 patients
(Table 1). Overall, there were no statistically significant differences in CD4 count and
BMI across multiple models with various measures of MJ use (Table 2). Persons who
reportedMJ use at any time during follow up were more likely to have at least one HIV-
1 RNA >400 copies/mL.
Conclusion. Self-reported MJ use in the prior 7 days was not associated with

changes in BMI, CD4 count, or detectable HIV RNA in HIV-infected persons starting
ART. This suggests that active MJ use did not significantly impact these measures. As-
sociations between MJ use and HIV RNA suppression on ART require further study.
Disclosures. All authors: No reported disclosures.

1606. Obesity and Weight Misperception are Common in HIV Positive
Patients
Niraj Karki, MD1; Sally Spencer Long2; Katie Costa2; Daniel Skiest, MD1; 1Infectious
Disease, Baystate Medical Center, Springfield, MA; 2Baystate Medical Center,
Springfield, MA
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Background. Recent studies have noted an increasing prevalence of obesity in
HIV+ individuals. HIV+ individuals may be concerned about being “underweight”
due to HIV/AIDS related stigma. We hypothesized that HIV+ individuals would ex-
hibit a high degree of weight misperception, defined as discordance between perceived
and actual body mass index (BMI). The objectives of our study were to determine the
prevalence and factors associated with weight misperception in HIV+ individuals.
Methods. We surveyed 100 HIV+ patients, aged 21 to 60 for weight perception

using a self-administered questionnaire with the Stunkard Figure rating scale. BMI cat-
egories were: underweight (BMI<18.5), normal (18.5 - 24.9), overweight (25- 29.9),
obese (30 - 34.9) and morbidly obese (> = 35). Patients were classified as underestimat-
ing weight if their BMI weight class was higher and overestimating weight if their BMI
weight class was lower than Stunkard weight class. Concordance between actual and
perceived weight class was quantified using weighted Kappa. The association between
demographic characteristics and perception class was explored using the Cohen’s w
(nominal) or Cohen’s f (continuous) effect size.
Results. The median age was 48; 56% were male, 63% were Hispanic, 23% were

African-American and 69% identified themselves as heterosexual. Median year since
HIV diagnosis was 12. Median CD4 count was 539; 61% had viral load < 20 copies/ml.
83% were on HAART and 22% had history of lipodystrophy. Median BMI was 27; BMI
was normal (33%), overweight (30%), obese (16%) and morbidly obese (20%). Agree-
ment between actual and perceived weight class was poor (weighted Kappa 0.39). 48%
underestimated their weight class; 47% correctly identified and 5% overestimated their
weight class. Among patient classified as obese/morbidly obese, 34/36 (94%) underes-
timated their weight class. Bisexual patients also tended to underestimate their weight.
Therewas no association between correct weight perception and age, gender, race, CD4
count or HIV viral load.
Conclusion. Obesity was common in our cohort and was higher than recent na-

tional estimates (Medical Monitoring Project, 26.5%). Obese HIV+ patients tended to
underestimate their weight class, potentially complicating providers’ efforts to encour-
age weight loss and to reduce cardiovascular risk.
Disclosures. All authors: No reported disclosures.

1607. Veterans Aging Cohort Study (VACS) Index, Functional Status, and
Other Patient Reported Outcomes in Older HIV-positive (HIV+) Adults
Malcolm John, MD, MPH1; Nancy Hessol, MSPH1; C. Bradley Hare, MD1,2;
Catherine Lyons, NP, MPH1; Roland Zepf, MS, RN1; Terrence Marcotte, NP1; Amanda
Hutton Parrott, DPT, MS, NP1; Robert Whirry, BA3; Cameron Foreman, BA1;
Monica Gandhi, MD, MPH1; Meredith Greene, MD1; 1University of California
San Francisco, San Francisco, CA; 2Kaiser Permanente Medical Group, San Francisco
Medical Center, San Francisco, CA; 3Robert Whirry and Associates, Los Angeles, CA
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Background. Aging HIV+ patients present challenges to overburdened health sys-
tems. To better understand this, we assessed results of comprehensive geriatric screen-
ings in this population. We also hypothesized that age and the Veterans Aging Cohort
Study (VACS) index, a validated measure of organ system dysfunction predictive of
mortality, would be associated with patient-reported outcomes in older HIV+ patients
Methods. Cross-sectional survey-based study performed December 2012 – Janu-

ary 2014 of >50 year old HIV+ patients at two UCSF affiliated San Francisco clinics.
We evaluated multiple aspects of four basic functional domains using validated mea-
sures: physical function (Activity of Daily Living/ADL, Instrumental ADL/IADL, Falls,
Short Physical Performance Battery/SPPB), social support (perceived support, loneli-
ness), mental health (depression, anxiety, post-traumatic stress/PTSD), cognitive func-
tion (Montreal Cognitive Assessment/MOCA) as well as adherence. Descriptive
statistics and ANOVA analyses assessed associations between these domains with
age and VACS Index scores.
Results. 359 patients were screened (median age 57; 85% males; 57% Caucasian,

30% African-American, 11% Latino; 72% >high school education). Mean CD4 count
was 507 cells/mm3, 83% had undetectable viral load, and 85% were HIV-positive > 10
years. On functional screening, 26% (91) reported difficulty with ≥1 ADL, 39% (136)
reported difficulty with ≥1 IADL, and 40% reported falls in the previous year. On cog-
nitive screening, 40% had MOCA scores < 26. In addition, 58% had findings of lone-
liness, 60% the lowest levels of perceived social support, 55% depression, 50% anxiety,
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and 12% PTSD. Older age was associated with lower CD4 counts, increased difficulty
with IADLs, and chair stand component of SPBB. VACS Index score was associated
with IADL and medication adherence.
Conclusion. We are the first to report an association between VACS index and

functional status in older HIV+ patients. Our surveys also revealed a high prevalence
of functional, social and cognitive deficits in this population. More comprehensive as-
sessment tools, incorporating the VACS index, are likely to improve predictive models
and management paradigms for older HIV-infected individuals.
Disclosures. All authors: No reported disclosures.

1608. Low rates of advance directive completion among HIV-infected
patients: a retrospective analysis
Joshua Barocas, MD1; Kristine Erlandson, MD2; Blythe Belzer, MD3; Timothy Hess,
PhD1; James Sosman, MD4; 1Department of Medicine, University of Wisconsin School
of Medicine and Public Health, Madison, WI; 2University of Colorado Denver-
Anschutz Medical Campus, Aurora, CO; 3Medicine, University of Wisconsin-
Madison, Madison, WI; 4Medicine, University of Wisconsin School of Medicine and
Public Health, Madison, WI

Session: 200. HIV 5: Comorbidities and Coinfections
Saturday, October 11, 2014: 12:30 PM

Background. While HIV has become a largely chronic disease, people living with
HIV (PLWH) are at increased risk for comorbid disease and premature death. As a
result, this aging population is appropriate to target for advance care planning
(ACP) discussions and completion of advance directives (AD). We sought to examine
current ACP completion rates and factors influencing completion among PLWH.
Methods. We conducted a retrospective chart review of PLWH who receive their

routine care in an HIV clinic at the University of Wisconsin Hospital and Clinics. Pa-
tients were included if they were over 18, not imprisoned or institutionalized, and were
active patients within 12 months prior to November 2013. Data were extracted from
the electronic health record. Demographic and clinical characteristics were reported as
n (%) by AD status while univariate associations were assessed by calculating odds ra-
tios (OR). All variables were entered into a stepwise multivariate logistic regression
model to assess which factors were independently associated with AD after adjusting
for important predictors. OR and 95% confidence intervals were calculated on the final
model.
Results. We reviewed 588 electronic health records of PLWH. 81% of patients were

male and 72% were white; mean age was 46.8 years. ADs were completed by 134 pa-
tients (23%). Of completed ADs, only 6.7% were completed at the HIV clinic, while the
majority were completed in the inpatient or pre-surgical setting (44%), another outpa-
tient or community clinic (34%), or with an attorney/notary (13%). In the final mul-
tivariate model, those who had completed an AD were more likely to be older than age
45 (OR 3.4; CI 2.0-5.8; p < 0.001); ever been diagnosed with AIDS (OR 1.7; CI 1.1-2.7;
p = 0.02); have cardiovascular disease (OR 2.4; CI 1.2-4.7; p= 0.01), neurologic disorder
excluding cerebrovascular disease (OR 5.3; CI 2.2-12.7; p < 0.001), chronic kidney dis-
ease (OR 3.4; CI 1.3-8.5; p = 0.01), or malignancy (OR 3.0; CI 1.5-6.2; p = 0.002).
Conclusion. In this study, a small percentage of patients in HIV care had docu-

mented AD, with only a small proportion completed in the HIV clinic. As the primary
providers for many of the patients, the HIV clinic should ensure that patients are en-
gaged in ACP. Interventions are needed to identify patients without AD and provide
the necessary ACP resources in order improve AD completion rates.
Disclosures. All authors: No reported disclosures.

1609. Plasma markers of immune activation likely reflect related but
distinct processes of cellular immune activation in HIV-infected persons
before and after suppression of viremia by antiretroviral therapy: ACTG
5260
Theodoros Kelesidis, MD, PhD1; Carlee Moser, PhD2; Grace A. Mccomsey, MD3,4;
Todd Brown, MD, PhD5; Heather Ribaudo, PhD2; Thuy Tien T Tran2; Otto Yang MD1;
James Stein, MD6; Judith Currier, MD, MSc7; 1David Geffen School of Medicine at
University of California Los Angeles, Los Angeles, CA; 2Harvard School of Public
Health, Boston, MA; 3Case Western Reserve University School of Medicine, Cleveland,
OH; 4University Hospitals Case Medical Center, Cleveland, OH; 5Johns Hopkins
University, Baltimore, MD; 6University of Wisconsin School of Medicine and Public
Health, MADISON, WI; 7University of California Los Angeles, Los Angeles, CA
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Background. Cellular markers of immune activation are strong predictors of dis-
ease progression and comorbidities in HIV infection. It is unclear whether soluble bio-
markers of T cell (sIL-2r) and monocyte (MNC) activation (sCD14, sCD163) represent
robust surrogate markers of cellular immune activation during the course of antiretro-
viral therapy (ART).
Methods. In the ACTG A5260s study, Spearman correlations between biomarkers

of T-cell and MNC activation and proinflammatory MNC (pMNCs) subsets were es-
timated at entry and 96 weeks in 328 HIV-infected treatment-naive subjects random-
ized equally to tenofovir/emtricitabine plus raltegravir or ritonavir-boosted atazanavir
or darunavir. Analyses were restricted to 234 (71%) subjects who had HIV-1 RNA <50
copies/ml by week 24 and thereafter. Plasma and cellular immune markers were deter-
mined by ELISA and flow cytometry, respectively.
Results. sIL-2r and sCD163 were significantly associated with T cell activation (%

CD38 + DR+ CD8 T cells) at entry and 96 weeks. sCD163 was also associated with
both T cell activation and pMNCs (% CD14 + CD16+ MNCs) after successful ART.

sCD14 was significantly associated with T cell activation and pMNCs only at entry.
After 96 weeks of ART, sIL-2r and sCD14 were not associated with cellular markers
of pMNCs (table).

Plasma Markers
Week 0 Week 96

Cellular Markers sIL-2r sCD14 sCD163 sIL-2r sCD14 sCD163

% CD38+DR+ of
CD8+ T cells (T
cell activation)

0.36

(<0.001)

0.25

(<0.001)

0.38

(<0.001)

0.18

(0.011)

0.11
(0.11)

0.40

(<0.001)

%CD14+CD16+ of
MNCs (pMNCs)

0.07 (0.30) 0.27

(<0.001)

0.06 (0.38) -0.06
(0.40)

0.07
(0.32)

0.16 (0.022)

% CD163+ of
MNCs (pMNCs)

-0.01 (0.90) 0.03 (0.65) -0.02 (0.78) -0.07
(0.29)

-0.02
(0.81)

-0.05 (0.52)

1Similar correlations on CD4+; 2associations with CD16 (h) CD14 (l) not
apparent.

Conclusion. There were modest associations between all plasma markers of im-
mune activation and cellular markers of T activation in viremic subjects. However,
after successful ART, only sCD163 had a modest association with cellular markers
of T cell activation. Plasma markers of immune activation may reflect different im-
mune activation pathways with differential dependence on viral replication vs immune
dysregulation that is not reversed with viral suppression by ART.
Disclosures. All authors: No reported disclosures.

1610. Pervasive B cell Activation during Viremic HIV-1 Infection but
Effective Responses with Appropriate Stimulation in vitro
Lindsay Nicholson, MD1; Harsh Pratap, MS2; Elisabeth Bowers, PhD3; Edward
M. Gardner, MD4; Timothy Wright,4; Edward Janoff, MD5; 1Internal Medicine/
Infectious Diseases, University of Colorado Denver, Aurora, CO; 2Infectious Diseases,
University of Colorado Denver, Aurora, CO; 3University of Colorado Denver, Aurora,
CO; 4Denver Health and Hospital Authority, Denver, CO; 5University of Colorado,
Anschutz Medical Center, Aurora, CO

Session: 201. HIV 6: Basic Science
Saturday, October 11, 2014: 12:30 PM

Background. HIV-1 infection is associated with increased rates of secondary in-
fections and decreased antibody responses to protective vaccines. Identifying specific
HIV-1-associated B cell defects may direct interventions to circumvent them.
Methods. We studied 34 viremic HIV-1-infected adults (HIV-1 + ; median CD4+

T cells 276/µL; HIV-1 RNA 320,289 copies/mL) and 20 HIV-1-seronegative age-
matched control subjects. We measured frequencies and activation of circulating B
cell subsets and T follicular helper cells (TFH) by flow cytometry, expression of activa-
tion-induced cytidine deaminase (AID) and IL-21 by RT-qPCR, and B cell activating
factor (BAFF) and IL-21 by ELISA. Cells were stimulated with surrogates for antigen
(anti-IgM), cognate (anti-CD40), and soluble (IL-4) T cell factors. Values were com-
pared by unpaired t, paired t, and Mann Whitney tests.
Results. At baseline, B cells from HIV-1+ adults showed perturbations in B cell

subsets (increased immature transitional and IgM memory cells and decreased anergic
cells) vs controls. Activation (CD21-) was increased across all 8 B cell subsets as were
levels of B cell-activating constituents (BAFF and activated TFH cells, but not IL-21) in
HIV-1+ vs controls. However, upon stimulation in vitro, transitions from naïve to
class-switch memory cells and activation of B cells from HIV-1+ increased signifi-
cantly to levels comparable to those of controls, as did levels of AID, the protein
that mediates antibody class switch.
Conclusion. Viremic HIV-1 infection perturbs circulating B cell subsets and acti-

vation from the earliest developmental stages of circulating B cells. However, with ap-
propriate stimulation (cross-linking antigen and T cell factors), B cells can effectively
activate and mature. These data provide impetus for novel and effective vaccine devel-
opment to prevent secondary infections by circumventing these early B cell defects that
may limit primary protective antibody responses.
Disclosures. All authors: No reported disclosures.

1611. Antibodies to conformational epitopes interfere with T20 fusion
inhibition
Hakimuddin Sojar, PhD1; Michele Smith, BA1; Mark Hicar, MD, PhD2; 1University at
Buffalo, Buffalo, NY; 2Pediatrics, Microbiology and Immunology, Women and
Children’s Hospital of Buffalo, University at Buffalo, Buffalo, NY

Session: 201. HIV 6: Basic Science
Saturday, October 11, 2014: 12:30 PM

Background. The Human Immunodeficiency Virus (HIV) is an RNA-enveloped
virus that fuses with human CD4+ cells during infection. Fusion occurs when the viral
envelope glycoprotein binds with the CD4 cell receptor and two co-receptors on the T-
cell. The functional viral envelope glycoprotein spike is a trimeric structure composed
of three heterodimers of gp120 and gp41 proteins. When the receptor-binding domain
of gp120 interacts with the CD4 receptor, it induces a conformational change in the
heterotrimer that fuses the viral envelope membrane to the target cell, thus forming
syncitia. Antibodies that form against structural epitopes on the surface of this hetero-
trimeric envelope spike are hypothesized to be more efficient at blocking this fusion.
Other antibodies have been shown to interfere with the fusion inhibitor T20, an analog
of the gp41 heptad repeat 2 region.
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Methods. Our lab has previously isolated the antibody gene sequences of a num-
ber of trimer-specific antibodies. These bind to four seemingly conformational epi-
topes. We established an assay to assess functional interference with T20 fusion
inhibition. We then screened a panel of control antibodies and trimer-specific and
neutralizing antibodies in this assay.
Results. Two of our trimer specific antibodies that were epitope mapped to gp41

inhibit fusion of t20 in this assay. We established a production and functional screen-
ing method for antibodies that target structural epitopes to HIV and report novel find-
ings that our trimer-specific gp41 targeting Abs interfere with T20 fusion inhibition.
Conclusion. Antibodies targeting these epitopes have implications in both poten-

tial therapy strategies and vaccine development.
Disclosures. All authors: No reported disclosures.

1612. Intrarenal and Systemic Inflammation and HIV-related Renal Disease
Takashi Shinha, MD1; Deming Mi, MS2; Ziyue Liu, PhD2; Christie Orschell, PhD3;
Michael Lederman, MD, FIDSA4; Samir Gupta, MD, MS5; 1Infectious Diseases,
Indiana University School of Medicine, Indianapolis, IN; 2Biostatistics, Indiana
University School of Public Health and School of Medicine, Indianapolis, IN;
3Medicine, Indiana University School of Medicine, Indianapolis, IN; 4Case Western
Reserve University, Cleveland, OH; 5Medicine/Infectious Diseases, Indiana University
School of Medicine, Indianapolis, IN

Session: 201. HIV 6: Basic Science
Saturday, October 11, 2014: 12:30 PM

Background. HIV-associated nephropathy is an intrarenal inflammatory disease.
Proteinuria in ART-naïve patients is associated with greater systemic immune acti-
vation and independently predicts HIV disease progression, thereby suggesting ne-
phropathy in HIV is associated with systemic immunology. However, the
contributions of intrarenal and systemic inflammation to renal disease in HIV are
not well understood.
Methods. Using ELISA assays, we measured paired serum and urinary levels (nor-

malized to urine creatinine) of MCP-1, RANTES, IP-10, IL-8, and B2M in two groups
of HIV-infected subjects not receiving ART [A: not initiating ART (N = 26); B: about
to initiate ART (N = 19)], C: HIV-infected subjects receiving FTC/TDF/EFV (N = 30),
and D: HIV-uninfected, healthy volunteers (N = 45). The Kruskal-Wallis rank sum
tests were used to compare levels across groups. Spearman rank correlations were
used to examine associations between biomarker levels and urine protein/creatinine
ratio (uPCR), urine albumin/creatinine ratio (uACR), and estimated glomerular filtra-
tion rate (eGFR). P-values were adjusted for multiple testing with <0.05 considered
significant.
Results. The median (Q1, Q3) age (y), CD4 count/µL, HIV-1 RNA log10c/mL,

and %Black, respectively, were [A: 37 (29, 43), 585 (433, 639), 4.2 (3.7, 4.6), 62],
[B: 34 (29, 42), 187 (52, 375), 5.0 (4.5, 5.6), 63], [C: 38 (30, 44), 541 (423, 960), all
<1.7, 60], and [D: 34 (26, 45), 880 (724, 1164), N/A, 31]. Statistically significant dif-
ferences were found across groups in all markers except for urine IL-8 and urine
MCP-1, with the highest levels most often found in Group B. When combining all
4 study groups, uPCR was positively correlated with urine IL-8, urine MCP-1, urine
IP-10, and serum IP-10; uACR was positively correlated with urine IL-8, urine B2M,
serum IP-10, and serum B2M; and eGFR was negatively correlated with serum MCP-
1 and serum B2M.
Conclusion. The levels of urine inflammatory markers tested differed by HIV sta-

tus and use of virologically suppressive ART. These urine and serum inflammatory
markers were differentially correlated with uPCR, uACR, and eGFR, suggesting differ-
ent intrarenal and systemic inflammatory pathways may contribute to different mea-
sures of nephropathy in HIV.
Disclosures. All authors: No reported disclosures.

1613. Dysfunctional HDL in HIV-infected adults with suppressed viremia
on antiretroviral therapy may directly increase dendritic cell maturation
and contribute to immune activation
Theodoros Kelesidis, MD, PhD; Sangeun Park, BS; Diana Huynh, BS;
Christian Hoffman, PhD; Jennifer Fulcher, MD, PhD; Otto Yang, MD; David Geffen
School of Medicine at University of California Los Angeles, Los Angeles, CA

Session: 201. HIV 6: Basic Science
Saturday, October 11, 2014: 12:30 PM

Background. While normal HDL is protective, during systemic inflammation it
can be oxidized (ox-HDL) and become dysfunctional (dys-HDL). We recently showed
that HIV-1-infected persons have dys-HDL that is associated with biomarkers of T cell
activation, and dys-HDL upregulates T cell activation in vitro. Oxidized lipids regulate
both innate and adaptive immunity, and may interfere with maturation of both mye-
loid and plasmacytoid dendritic cells (mDCs and pDCs). Given the pivotal role of DCs
in T cell activation, a driver of HIV-1 immunopathogenesis, we investigated whether
dys-HDL affects DC maturation in vitro.
Methods. Native HDL dys-HDL (by a functional assay) was isolated from 5 HIV-1

infected subjects (all males aged 21-56, median 44) with viremia <50 RNA/ml on anti-
retroviral therapy and normal lipid profiles (HIV-HDL). Normal HDL from healthy do-
nors was also oxidized (ox-HDL) in vitro. Endotoxin (LPS; positive control), HDL, ox-
HDL and HIV-HDL were added (6.25 ug/ml) in serum free media to monocyte-derived
(IL-4/GM-CSF) DC (MDDC) and peripheral blood mononuclear cells (PBMCs) from
healthy subjects (n = 6). Flow cytometry was utilized for expression of CD123 in pDCs
(relatively specific marker for pDCs) and mDC markers CD83, CD86, HLA-DR, CD209
(DC-SIGN) and CD1a. Data were analyzed using paired t-tests.

Results. Compared to normal HDL, HIV-HDL and ox-HDL resulted in increased
expression of co-stimulatory molecules HLA-DR and CD83 on mDCs (critical mole-
cules for their interaction with T cells); CD209 (an ICAM adhesion molecule) was in-
creased by ox-HDL but decreased by HIV-HDL. On pDCs, CD123 (α chain of IL-3
receptor) was upregulated by HIV-HDL but not ox-HDL (figure).

In vitro effects of oxidized lipids on DC markers.

Conclusion. Dysfunctional HDL in HIV-1-infected persons may upregulate dif-
ferentiation of DCs and thereby contribute to immune activation despite successful
virologic therapy.
Disclosures. All authors: No reported disclosures.

1614. High Rates of Preterm Birth and Small for Gestational Age in a
Cohort of HIV Infected Women in Canada: Role of Ritonavir Boosted
Regimens?
Fatima Kakkar, MD, MPH1; Isabelle Boucoiran, MD, MSc2; Terry Lee, PhD3;
Joel Singer, PhD4; Laura J. Sauve, MD, MPH5; Lindy M. Samson, MD, MSc6;
Deborah Money, MD7; 1Infectious Diseases, CHU Sainte-Justine, Université de
Montréal, Montréal, QC, Canada; 2Obstetrics and Gynecology, British Columbia
Women’s Hospital and Health Center, Vancouver, BC, Canada; 3CIHR Canadian HIV
Trials Network, Vancouver, BC, Canada; 4School of Population and Public Health,
Vancouver, BC, Canada; 5Infectious Diseases, British Columbia Women’s and
Children’s Hospital, Vancouver, BC, Canada; 6Childrens Hospital of Eastern Ontario,
University of Ottawa, Ottawa, ON, Canada; 7British Columbia Women’s Hospital and
Health Center, Vancouver, BC, Canada

Session: 202. HIV 7: Pediatric
Saturday, October 11, 2014: 12:30 PM

Background. The rate of preterm delivery (PTD) among HIV positive women and
the possible association with the use of Antiretroviral therapy (ART) during pregnancy
remains a subject of debate. The primary objective of this study is to determine risk
factors for PTD and Small for Gestational Age (SGA) among HIV infected pregnant
women in Canada.
Methods. Mother-infant pairs were identified from the Canadian Perinatal HIV

Surveillance Program, an active surveillance system that captures data on perinatal
HIV exposure annually from 22 sites in Canada. PTD was defined as delivery at less
than 37 weeks gestational age (GA), and SGA as weight less than 10th percentile for age.
Multivariable logistic regression was used to adjust for available known risk factors for
PTD, and accounted for the dependence between multiple pregnancies of the same
woman.
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Results. Between 1987 and 2013, the overall incidence of PTD was 16.26%
(427 out of 2626 births), compared to a PTD rate in Canada of 8% over this
time period. The majority (13.52%) were late pre-term infants (32-36 weeks
GA), The overall incidence of SGA was 20.48%. Significant risk factors for
PTD on univariate analysis included detectable vs undetectable viral load (VL)
(OR: 1.62, p = 0.008), aboriginal vs white race (OR 1.65, p = 0.002), HIV acquisi-
tion risk factor (intravenous drug use vs heterosexual transmission, OR 2.17,
p < 0.001), and no ART vs any ART (OR 1.58, p = 0.004). Among ART treated
women, there was an increased risk of PTD among those treated with boosted
vs unboosted PIs (OR 1.58, p = 0.004), and more specifically, among women start-
ing boosted PIs at 21-27 weeks as compared to 13-20 weeks (OR 3.17 p = 0.01). In
the multivariable analysis adjusting for maternal race, HIV acquisition risk factor
and ART start time, the risk of PTD associated with the use of boosted PIs re-
mained statistically significant (aOR 1.48, p = 0.01). There was no association be-
tween SGA and ART exposure.
Conclusion. Our results show that HIV positive pregnant women have high rates

of PTD and SGA. A modifiable risk factor may be the type of ART regimen used, as an
increased risk of PTD was seen in association with the use of ritonavir boosted regi-
mens. Further study is needed to identify the safest ART regimens to be used in
pregnancy.
Disclosures. All authors: No reported disclosures.

1615. Pregnancy-Related Outcomes and Mortality in the Years Following
Pregnancy among Women Perinatally Infected with HIV — New York City,
2005–2011
Bisrat Abraham, MD, MPH1,2; Balwant Gill2; Sarah Braunstein PhD, MPH2;
Colin Shepard, MD2; Denis Nash, PhD3; Mary Vogler, MD1; Roy M. Gulick, MD,
MPH, FIDSA1; Vicki Peters, MD2; 1Infectious Diseases, Weill Cornell Medical College,
New York, NY; 2Bureau of HIV/AIDS Prevention and Control, New York City
Department of Health and Mental Hygiene, New York City, NY; 3City University of
New York, School of Public Health, New York, NY
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Background. Survival among individuals with perinatally-acquired HIV has im-
proved in the United States due to the availability of effective antiretroviral therapy
(ART). In New York City (NYC), an epicenter for the early HIV epidemic, there is
an aging cohort of perinatally infected individuals who have reached their reproductive
years. The aim of our study was to describe pregnancy outcomes and mortality in the
years immediately following pregnancy among perinatally infected women who deliv-
ered in NYC during 2005–2011.

Methods. We utilized data from the NYC HIV Surveillance Registry and the En-
hanced Perinatal Surveillance system, an active surveillance system targeting 16 hospi-
tals which account for approximately two-thirds of deliveries among HIV positive

mothers in NYC. We compared pregnancy and subsequent mortality outcomes
among U.S.-born perinatally infected mothers to U.S.-born heterosexually infected
mothers and conducted survival analyses.
Results. During 2005–2011, there were a total of 123 deliveries among 95 U.S.-

born perinatally-infected mothers and 612 deliveries among 503 U.S.-born heterosex-
ually infected mothers. Perinatal mothers were younger at the time of delivery (median:
21 vs 29 years), more likely to be aware of their HIV status and to use ART during their
pregnancy but less likely to use substances during their pregnancy. At the time of de-
livery, perinatal mothers were more likely to have viral loads >1,000 copies/ml (35.8%
vs 20.1%) and severe immunosuppression (15.4% vs 6.7%), and to deliver by elective
C-sections (66.7% vs 51.5%). There were no differences in receipt of prenatal care, use
of intrapartum and neonatal ART, mother-to-child transmission (MTCT) rate (1.6%
vs 1.3%), gestational age and birth weight of the delivered infants, and infant mortality.
Perinatal mothers, while no more likely to die in the year following delivery, were more
likely to die in the ensuing four years (figure) (p = 0.0029).
Conclusion. There were no differences between perinatally- and heterosexually-

infected mothers in pregnancy-related outcomes and maternal death. However, peri-
natally-infected mothers were more likely to die during the next four years, likely re-
lated to their more advanced HIV disease.
Disclosures. All authors: No reported disclosures.

1616. Long Term Outcomes of a Cohort of HIV-Infected Children in
Mexico City, 1998-2013
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Larrea, BsS3; Jose Ignacio Santos-Preciado, MD, MsC4; Noris Pavia-Ruz, MD, MsC5;
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En Medicina Experimental, Facultad de Medicina, Universidad Nacional Autonoma
de Mexico, Mexico, City, Mexico; 2Pediatric HIV Clinic, UNAM/Hospital General De
Mexico/Unidad De Investigacion En Medicina Experimental, Facultad de Medicina,
Universidad Nacional Autonoma de Mexico, Mexico, DF, Mexico; 3Pediatric HIV
Clinic, UNAM/Hospital General De Mexico/Unidad De Investigacion En Medicina
Experimental, Hospital General de Mexico Dr. Eduardo Liceaga, Mexico City, Mexico;
4Unidad De Investigacion En Medicina Experimental/Laboratorio De Infectologia,
Facultad de Medicina, Universidad Nacional Autonoma de Mexico, Mexico City,
Mexico; 5Pediatric HIV Clinic, UNAM/Hospital General De Mexico/Unidad De
Investigacion En Medicina Experimental, Facultad de Medicina, Universidad Nacional
Autonoma de Mexico, Mexico City, Mexico
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Background. Worldwide, morbidity and mortality associated with HIV in chil-
dren has decreased. In Mexico the information available is limited. We describe the
sociodemographic features, clinical manifestations, laboratory parameters, antiretrovi-
ral history and the follow up of a cohort of HIV infected children during 1998-2013.
Methods. We reviewed medical records and database of a cohort of children with

diagnosis or suspected HIV infection, which were in follow up at Pediatric HIV Clinic,
National Autonomous University of Mexico/General Hospital of Mexico.
It was obtained sociodemographic, clinical and laboratory features at baseline and

last visit data.
Results. A total of 669 children and adolescents with diagnosis or suspected HIV

infection attended the study period; 445 children was non-infected at follow up (217
children <2 years and 228 children > 2 years). In 224 children HIV/AIDS diagnosis was
established, 54% were male. HIV transmission was perinatal in 95% of the cases. 52%
were residents of Mexico City.
During admission to the Clinic, median age was four years (0-16.8 years). 139 (62%)

patients were in advanced diseases. Median viral load was 689 439 cop/mL (300
- > 10,000,000). Median CD4+ count was 666 del/uL (3-3254).
At the time of this study, 62% were orphans. Median CD4+ count was 754/uL (12-

2867) and we observed undetectable viral load (<40 copias) in 78.8% of the children.
They had received antiretroviral treatment on average during 89 months.
During the study period there was a loss of follow-up of 42 (19%) children, 15 pa-

tients died and 11 were transferred to adult service. Twenty five patients were hospi-
talized, the most, with pneumonia (36%).
Conclusion. Diagnosis of pediatric HIV cases in Mexico continue to occur despite

interventions to eliminate the number of cases. The diagnosis of HIV in the population
studied was performed in most cases when they had advanced stages of the disease.
Although morbidity and mortality has decreased mainly secondary to HAART, efforts
in this age group should be directed to the elimination and early diagnosis of new
cases.
Disclosures. All authors: No reported disclosures.

1617. Safety, Tolerability, and Antiretroviral Activity of Raltegravir in
HIV-1 Infected Russian Children and Adolescents – a 24 Week Study
Hedy Teppler, MD1; Andrey Shuldyakov, MD2; Natalia Gankina, PhD3;
Valeriy Kulagin, PhD4; Firaya Nagimova, PhD5; Tatiana Shimonova, PhD6;
Dmitriy Sonin, PhD7; Vladimir Sotnikov, MD8; Natalia Zakharova, MD9;
Brenda Homony, MS1; Deng Wang, PhD1; Grigoriy Moshkovich, MD10; 1Merck and
Co., Inc., Whitehouse Station, NJ; 2Regional Center for Prevention and Control of
AIDS and Infectious Diseases, Saratov, Russia; 3Regional Center for Prevention and
Control of AIDS and Infectious Diseases, Krasnoyarsk, Russia; 4Clinical Center for
Prevention and Control of AIDS and Infectious Diseases, Krasnodar, Russia;
5Republican Center for Prevention and Control of AIDS and Infectious Diseases,
Kazan, Russia; 6Infectious Clinical Hospital #2 of Moscow City Healthcare
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Department, Moscow, Russia; 7Regional Clinical Dermatovenerologic Dispensary,
Ryazan, Russia; 8Regional Center for Prophylaxis and Control of AIDS and Infectious
Diseases, Kaluga, Russia; 9Centre for Prophylaxis and Control of AIDS and Infectious
Diseases, St. Petersburg, Russia; 10Regional Centre for Prevention and Control of AIDS
and Infectious Diseases, Nizhniy Novgorod, Russia

Session: 202. HIV 7: Pediatric
Saturday, October 11, 2014: 12:30 PM

Background. Raltegravir (RAL) is indicated in combination with other antiretro-
viral therapies (ARTs) for the treatment of HIV-1 infection in pediatric patients (pts)
2-18 years old (yo) in the US and elsewhere.
Methods. This was a multicenter, open-label, noncomparative, 24-week study of 2

oral formulations of RAL in Russian children and adolescents with HIV-1 infection.
Pts 12 to <18 yo received the film-coated tablet (400 mg bid). Pts 2 to <12 yo (weight
[wt] ≥7 to <25 kg) received the chewable tablet (wt-based dose of ∼6 mg/kg, maxi-
mum 300 mg bid). Pts 6 to <12 yo (wt ≥25 kg) could receive either formulation. Safety
was the primary endpoint and included all enrolled pts who received at least one dose
of RAL. For efficacy, missing HIV RNA (vRNA) values were handled with the Ob-
served Failure approach.
Results. Thirty-two pts were enrolled; 4 received the film-coated tablet (median

age 10.5 y) and 28 received the chewable tablet (median age 7 y), in addition to back-
ground ART chosen by the investigator. The majority were white (97%) and treatment
naïve (81%). At baseline, median vRNA was 4.6 (range 3-6) log10 copies(c)/mL, and
median CD4 count was 518 (range 22-1295) cells/mm3. Twenty-nine pts (91%) com-
pleted the study. Clinical adverse events (AEs) were reported by 12 pts (37.5%), all on
the chewable tablet; 4 (12.5%) had AEs that were considered drug-related: diarrhea,
vomiting, abdominal pain/nausea, and somnambulism; all resolved and none led to
discontinuation. One patient (3%), who received the chewable tablet, had a laboratory
AE (decreased platelet count), which was considered drug-related and resolved after 84
days. No serious AEs were reported. At week 24, 86.2% of pts achieved ≥1 log10 decline
from baseline vRNA or vRNA <200 c/mL, and 44.8% and 72.4% had vRNA <40 and
<200 c/mL, respectively. The mean increase from baseline in CD4 count was 267 cells/
mm3. Virologic failure occurred in 4 pts; post-baseline RAL resistance mutations were
identified in 2 of the 3 pts with genotype data available: L74I + N155H, and L74I alone.
Conclusion. In HIV-infected Russian children and adolescents 2 to <18 yo, RAL

given as the 400-mg film-coated tablet or the pediatric chewable tablet, in combination
with other ARTs for up to 24 weeks, was generally safe and well tolerated, had a favor-
able antiretroviral effect, and demonstrated immunological benefit.
Disclosures. H. Teppler, Merck and Co., Inc.: Employee, Salary A. Shuldyakov,

Merck: Investigator, Research grant and Research support N. Gankina, Merck: Inves-
tigator, Research grant and Research support V. Kulagin, Merck: Investigator, Re-
search grant and Research support F. Nagimova, Merck: Investigator, Research
grant and Research support T. Shimonova, Merck: Investigator, Research grant and
Research support D. Sonin, Merck: Investigator, Research grant and Research support
V. Sotnikov, Merck: Investigator, Research grant and Research support N. Zakharova,
Merck: Investigator, Research grant and Research support B. Homony, Merck: Em-
ployee, SalaryD.Wang, Merck: Employee, SalaryG. Moshkovich, Merck: Investigator,
Research grant and Research support

1618. Elevated IP10 Associates with CD8 Cell Activation and Low CD4 in
Perinatally Acquired HIV Infection
German Contreras, MD MSc1,2; Elizabeth Donnachie, PhD3; James R. Murphy, PhD4;
Gloria P. Heresi, MD4; 1Pediatric Infectious Disease, University of Texas, Health,
Houston, TX; 2Molecular Genetics Unit, Bogotá, Colombia; 3Pediatrics, Gulf States
Hemophilia and Thrombophilia Center, Houston, TX; 4Pediatric Infectious Disease,
University of Texas, Health, Houston, TX

Session: 202. HIV 7: Pediatric
Saturday, October 11, 2014: 12:30 PM

Background. High levels of interferon gamma-induced protein (IP10) associate
with rapid disease progression, chronic immune activation and HIV-1 replication in
adults; however, the association of this cytokine with HIV disease in perinatally
HIV infected children and adolescents, is not established.
Methods. We measure plasma IP10 levels by Luminex and CD8+ T cell activation

(HLA-DR+ and CD38+) by flow cytometry. HIV+ patients are parsed into viremic
(n = 28) and aviremic (n = 11) (HIV RNA < 400 or ≥ 400 copies/ml). Wilcoxon
rank-sum is used to compare groups and Spearman’s coefficient is used for correlation
analysis.

Table 1: Immunologic parameters

Outcome HIV- ‡ Aviremic ‡ Viremic ‡ p

IP10 * 182.1(118.2-
227.6)

485.9 (289.7-
976.1)

1086.9 (425.8-
2408.6)

<0.001†

CD4+ % 30.9 (23.2-
39.2)

28.0 (19.0-
39.0)

-

CD8+ % 35.2 (30-47) 47.2 (32.4-
54.1)

-

CD8+CD38+ % 12.0 (8.0-14) 20.5 (16.0-
34.0)

0.001

CD8+HLA-DR+ % 10.0 (4.0-21) 23.0 (14.0-
33.0)

0.01

Table 2: Correlation analysis

IP10 Early cARV therapy

Outcome r p r p
CD4 % -0.57 <0.001 -0.50 0.001
CD8 % 0.43 0.01 0.47 0.002
CD8+CD38+ % 0.37 0.04 0.13 0.43
CD8+ HLA+DR+ % 0.53 0.002 0.32 0.04
IP10 0.37 0.03

*pg/ml; ‡ median (IQR), † Viremic vs HIV-.

Results. 39 HIV+ on cARV [median CD4 % 30.2 IQR (23.2-39.4) and HIV
RNA1.8 log10(1.6-3.0) copies/ml] and 14 HIV- are studied. HIV+ have significant
higher concentrations of IP10 compared with HIV- (P < 0.0001); especially viremic in-
dividuals (Table 1). We observe significantly higher % of T cell activation markers in-
viremic compared with aviremic (Table 1). Higher levels of IP10 correlate with
higher CD38 % and HLA-DR and lower CD4 % (Table 2). Lastly, early cARV therapy
correlates with lower levels of IP10, CD8 %, CD8+ HLA-DR %, and higher CD4 %
(Table 2).
Conclusion. Perinatally HIV infected children and adolescents have a pattern of

IP10 elevation comparable to HIV infected adults. Notably, IP10, a product of mono-
cytes and dendritic cells, is significantly elevated-especially in viremic children- and
associates with T cell activation and low CD4 %. The results support the view that
IP10 is secreted in part as a direct effect of viral replication. Furthermore, our data sug-
gest that early initiation of cARV might help to prevent immune system activation and
disease progression in this population.
Disclosures. All authors: No reported disclosures.

1619. Western Blot Seroreversion Pattern among Uninfected Children
Perinatally Exposed to Human Immunodeficiency Virus
Haidee Custodio, MD1; Wael Alrifai, MD2; Theresa Miller, PA-C1; Benjamin Estrada,
MD1; 1Pediatrics, University of South Alabama, Mobile, AL; 2Vanderbilt University,
Nashville, TN

Session: 202. HIV 7: Pediatric
Saturday, October 11, 2014: 12:30 PM

Background. Over the years, the seroreversion time among uninfected children
perinatally exposed to Human Immunodeficiency Virus (HIV) has increased. The
mechanisms for this phenomenon are not well understood. In addition, little is
known regarding seroreversion pattern of antibodies to HIV among exposed but un-
infected children born to HIV-1 infected women in the era of highly active antiretro-
viral therapy. The objective of our study was to determine the HIV antibody
seroreversion patterns in this unique population.
Methods. A retrospective review of infants born to HIV-1-infected mothers from

January 1, 2009 to December 31, 2013 evaluated at the University of South Alabama
Family Specialty Clinic was performed. Infants were included in the study if HIV
infection was ruled out by HIV polymerase chain reaction assays, documentation of
seroreversion and if they have had at least one HIV western blot test result during
the same period. Demographic, clinical and laboratory information on the infant
and mother were collected from the medical records. Uninfected infants who had
not seroreverted yet, even if they have had a western blot test at some point, were
excluded.

Results. Fifty-two infants were included in the study and all of them seroreverted
by a mean age 466 days (range 278-980, median 422). Out of the 52, 31 (60%) were
males and 41 (79%) were African-American. Mean gestational age was 36.5 weeks
(range 27-40, median 38). Mean maternal age and duration of maternal infection
at the time of delivery was 28.5 years and 59.3 months, respectively. Latest viral load
before delivery was <100 copies/ml for 52% of the mothers, while 25% had >1,000
copies/ml.
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Aggregate of the infants’ specific HIV antibody by western blot were plotted over
time to determine the pattern of antibody decay from 0 to 84 weeks of life at 12
week intervals (figure). Antibody decay occurred more rapidly for the p18 antibody
while p24 antibody was detected the longest.
Conclusion. p18 antibody decay occurs first and may be an early predictor of full

seroreversion among HIV exposed but uninfected infants. Knowing the pattern of an-
tibody loss may have implications in clarifying the status of an infant in a more expe-
dited fashion.
Disclosures. All authors: No reported disclosures.

1620. Extraintestinal Clostridium difficile infections: A Single Center
Experience
Arjun Gupta, MBBS1; Robin Patel, MD, FIDSA, FRCP(C), D(ABMM), FACP, F(AAM)
2; Larry M. Baddour, MD3; Darrell Pardi, MD, MS4; Sahil Khanna, MBBS, MS4;
1Division of Infectious Diseases, Mayo Clinic, Rochester, MN; 2Divisions of Clinical
Microbiology and Infectious Diseases, Mayo Clinic, Rochester, MN; 3Infectious
Diseases, Mayo Clinic, Rochester, MN; 4Division of Gastroenterology and Hepatology,
Mayo Clinic, Rochester, MN

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. Clostridium difficile is the most common cause of infectious diarrhea
in hospitalized patients, but is rarely isolated from sites outside the gastrointestinal
tract. Considering the increasing burden of infection due to this organism in both
the community and health care settings, the increased virulence of some strains, and
the expansion of “at risk” patient populations, an increasing number of extraintestinal
C. difficile infections (CDI) might be anticipated.
Methods. A retrospective chart review was conducted to identify patients with ex-

traintestinal C. difficile culture isolates from January 1, 2004 to December 31, 2013.
Medical records were reviewed and data, including demographics, microbiology, risk
factors, management and infection outcomes, were abstracted.
Results. Overall, 40 patients with extraintestinal CDI were identified; 25 had ab-

dominopelvic infections; 11 had bloodstream infections; three had wound infections
and one had pulmonary infection. C. difficilewas isolated with other organisms in 63%
of cases. A majority (85%) of infections were nosocomial. Risk factors associated with
extra-intestinal CDI included surgical manipulation of the gastrointestinal (GI) tract
(88%), recent antibiotic exposure (88%), malignancy (50%) and proton pump inhibi-
tor (PPI) use (50%). Diarrhea was present in 18 patients (45%), 12 of whom had C.
difficile PCR positive stool samples. All isolates were susceptible to metronidazole
and piperacillin-tazobactam. Management included both antimicrobial therapy and
guided drainage or surgical intervention in all but one patient. The infection-associat-
ed mortality rate was 25%, with death occurring a median of 16 days (range 1-61 days)
after isolation of C. difficile.
Conclusion. Extraintestinal CDI is uncommon, and often occurs in patients

with surgical manipulation of the GI tract and well-recognized risk factors for
intestinal CDI. Management of extraintestinal CDI includes both antimicrobial and
surgical therapies. Extraintestinal CDI is characterized by poor outcome with high
mortality.
Disclosures. All authors: No reported disclosures.

1621. US Costs and Outcomes Associated with Clostridium difficile
Infections: a Systematic Literature Review, Meta-analysis, and
Mathematical Model
Marin Schweizer, PhD1,2; Richard E. Nelson, PhD3; Matthew Samore, MD4; Scott
D Nelson, PharmD5; Karim Khader, PhD3; Rachel Slayton, PhD, MPH6; John Jernigan,
MD, MS6; Hsiu-Yin Chiang, PhD, MS1; Margaret Chorazy, PhD, MPH7; Loreen
A. Herwaldt, MD, FIDSA, FSHEA1; Daniel J. Diekema, MD, FIDSA, FSHEA8;
Michelle Formanek, MS9; Ashish Malhotra, MBBS MSCI10; Amy Blevins, MALS11;
Melissa Ward, MS12; Eli Perencevich, MD, MS, FIDSA, FSHEA2,12; 1Internal Medicine,
University of Iowa Carver College of Medicine, Iowa City, IA; 2Center for
Comprehensive Access and Delivery Research and Evaluation, Iowa City VA Health
Care System, Iowa City, IA; 3Ideas Center, VA Salt Lake City Health Care System, Salt
Lake City, UT; 4University of Utah School of Medicine, Division of Epidemiology, Salt
Lake City, UT; 5College of Pharmacy, University of Utah, Salt Lake City, UT; 6Division
of Healthcare Quality Promotion, Centers for Disease Control and Prevention, Atlanta,
GA; 7Epidemiology, College of Public Health, University of Iowa, Iowa City, IA;
8University of Iowa Carver College of Medicine, Iowa City, IA; 9Epidemiology,
University of Iowa College of Public Health, Iowa City, IA; 10Minneapolis VA Medical
Center, Minneapolis, MN; 11Hardin Library for the Health Sciences, University of
Iowa, Iowa City, IA; 12Department of Internal Medicine, University of Iowa Carver
College of Medicine, Iowa City, IA
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Background. Information about the health and economic impact of C. difficile
infections (CDI) in the US can inform investments in prevention and treatment
interventions. The objective was to estimate the morbidity, mortality, and cost burden
of CDI in the US using a systematic literature review, meta-analysis and economic
model.
Methods. We searched MEDLINE, CINAHL, Cochrane Library, NHS Economic

Evaluation Database, Web of Science and Scopus for multicenter studies published in
the US from 2000-2014 that evaluated CDI outcomes or costs. Studies were included in
the economic analysis if they either measured post-infection costs, post-infection

length of stay (LOS), or propensity score-matched CDI patients to non-CDI controls.
We also included studies that evaluated CDI-associated mortality with a control group.
We created an economic model using TreeAgePro 2014. We used gamma distributions
for cost estimates, beta distributions for probabilities, and lognormal distributions for
relative risks. The analysis consisted of 1,000 first order simulations and 10,000 second
order simulations.
Results. 22 studies that evaluated mortality due to CDI were pooled, and CDI was

associated with a 2.5-fold increase in mortality compared with other patients (pooled
RR = 2.54; 95% CI: 1.89, 3.40). Only 4 low to moderate quality studies evaluated costs
of CDI. The mean CDI-attributable cost of the index hospitalization ranged from
$8,426 to $48,500. The mean costs per CDI after discharge were $1,592 for outpatient
visits and $14,847 for readmissions. When these were adjusted to 2013 US dollars and
included in the economic model, the mean total cost of a CDI was $32,198
(SD = $9,798). Of the 3 studies that evaluated LOS using propensity matching, the
mean CDI-attributable LOS was 12.3 days. When this excess LOS was multiplied by
an average cost per day from a private 3rd party payer perspective, CDI cost an average
of $56,663 (SD =$19,804).
Conclusion. Pooled estimates from the current literature suggest that CDI is asso-

ciated with large health and economic burdens. Yet, most of the studies were of mid-
to-low quality and may overestimate the outcomes, as they did not exclude pre-infec-
tion LOS and costs. These estimates should be used with caution and high quality stud-
ies should be done.
Disclosures. J. Jernigan, Sage Products: Conducting clinical trial for which con-

tributed product is being provided to participating hospitals, Contributed Product;
Molnlycke: Conducting clinical trial for which contributed product is being provided
to participating hospitals, Contributed product D. J. Diekema, Forest Labs: Grant In-
vestigator, Research grant

1622. Statin Use and Hospital-onset Clostridium difficile Infection; A Case
Control Study
Ahmad Ramy Elashery, MD; Internal Medicine, Greater Baltimore Medical Center,
Baltimore, MD

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. Hospital-onset Clostridium difficile infection (CDI) is the leading
infectious cause of healthcare acquired infectious diarrhea. In addition to adding
to morbidity and mortality in hospitalized patients, it is adding significant financial
burden with estimated attributable costs of $436–$580 million in 2003. In this study
we aim to evaluate association between statin use and risk of hospital-onset C. diffcile
infection
Methods. This matched case-control study was conducted in a 310-bed commu-

nity hospital catering suburban population. Hospital-onset CDI cases were identified
as patients developing diarrheal illness beyond 48 hours of hospital admission and test-
ed positive for C. difficile on stool assay (enzymeimmune assay for toxin A and B or
polymerase chain reaction for toxin producing gene) from October 2005 through
September 2012. Controls (matched for age, gender, proton pump inhibitor (PPI)
use, length of hospital stay and Elixhauser co-morbidity index, 2:1) were obtained
from cohort of patients admitted to medical service during same period. Use of statin
was reviewed during hospital stay and/or prior to admission. Two-tailed p-value of
<0.05 was considered significant.
Results. Total of 269 cases and 538 controls were included in study. Mean age, gen-

der, PPI use, length of hospital stay and Elixhauser co-morbidity index were comparable
amongst cases and controls. Statin use was not associated with hospital-onset CDI, chi-
square 0.024, p = 0.8762, p = 3694. Relative risk was 0.91 (95% CI 0.73 to 1.22).
Conclusion. Our study suggests that use of Statins doesn’t alter the risk of hospi-

tal-onset CDI infection.
Disclosures. All authors: No reported disclosures.

1623. Ertapenem is Associated with an Increased Risk of Clostridium
difficile Infections Among Surgical Patients
Seungwon Lee, MPH1; Priya Prasad, MPH2; Matthew Lin, MD3; Susan Garritson, RN1;
Amy Nichols, RN1; Catherine Liu, MD4; 1Department of Hospital Epidemiology and
Infection Control, University of California San Francisco Medical Center,
San Francisco, CA; 2Department of Epidemiology and Biostatistics, University of
California San Francisco, San Francisco, CA; 3Department of Surgery, University of
California San Francisco, San Francisco, CA; 4Division of Infectious Diseases,
University of California San Francisco, San Francisco, CA

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. We observed high rates of Clostridium difficile infections (CDI)
among 2 surgical units at UCSF despite improvements in hand hygiene, adherence
to contact precautions, and environmental cleaning. Our objective was to identify
risk factors for CDI among surgical patients at our institution.
Methods. We designed a case-control study that included 46 patients with hospi-

tal-onset CDI who were directly admitted to 2 surgical units between July 2012 and
September 2013. Each case was matched to 2 controls without CDI selected from
the same unit and calendar quarter by incidence density sampling. We used condition-
al logistical regression for bivariate analysis and included risk factors with a p-value
less than 0.2 into a final multivariate model to identify independent risk factors for
CDI (p-value < 0.05).
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Results. Cases and controls were similar in demographics, underlying comorbid-
ities, need for emergency surgery, total parenteral nutrition, enteral feeding, use of
bowel prep and gastric acid suppressants. Multivariate analysis revealed that receipt
of ertapenem (OR = 4.41, p = 0.003; 95% CI 1.7-11.7), cystectomy (OR 5.29, p = .03;
95% CI 1.1-24.5) and Whipple procedure (OR 5.58, p = .048, OR 1.02-30.6) were as-
sociated with a significantly increased risk of CDI. The median ertapenem duration
among the cases and controls was 1 day of therapy (DOT), interquartile range 0.5
DOT to 1 DOT. We noted that ertapenem prophylaxis was highly associated with
CDI risk on bivariate analysis (OR 4.2, p = .003, 95% CI 1.64-10.8) and this
also held true when included in multivariate analysis (OR = 3.89, p = .009, 95% CI
1.41-10.8).
Conclusion. Surgical procedures with prolonged operative time such as cystecto-

mies and Whipple procedures may be independent risk factors for CDI, although
numbers were small in our study. Ertapenem, particularly its use as prophylaxis,
was associated with an increased risk of CDI among surgical patients, which may
offer an appropriate target to improve antibiotic stewardship among the surgical pa-
tient population.
Disclosures. All authors: No reported disclosures.

1624. Risk Factors for Hospital-Acquired Clostridium difficile
Bryan Knepper, MPH, MSc1; Connie Price, MD2; 1Patient Safety and Quality, Denver
Health Medical Center, Denver, CO; 2Infectious Diseases, Denver Health Medical
Center, Denver, CO

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
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Background. Hospital-acquired Clostridium difficile infection (HA-CDI) increas-
es morbidity, length of stay, and hospitalization costs. Environmental contamination is
suspected of increasing risk for HA-CDI, but the effect size has not been characterized.
We created a risk-factor model for HA-CDI, including an indicator of whether the pa-
tient inhabited a hospital room recently occupied by a CDI case.
Methods. All cases of HA-CDI from January 2012 through December 2013 were

identified. Three inpatient controls for each case were randomly selected from the same
time period. Gender, age, recent exposure to 3rd-generation cephalosporins or fluoro-
quinolones, recent proton pump inhibitor (PPI) exposure, and length of stay (LOS)
were collected. For cases, LOS was limited to the number of days from admission to
onset. After sensitivity analysis indicated likely confounding, patients with LOS greater
than two standard deviations from the mean were excluded from the analysis. The
room location history of each case and control was then compared with those of all
cases to determine whether a patient subsequently inhabited the same hospital room
as a previous case within 5 months of the previous case’s onset (‘CDI room’). Univar-
iate analysis using the Chi-square or Wilcoxon rank-sum test assessed the association
between each risk factor and HA-CDI. Logistic regression was performed for variables
with univariate p-value < 0.3.
Results. 96 cases and 288 controls were identified; 90 cases and 281 controls were

included in the analysis. Univariate analysis indicated that gender, LOS, and CDI
room were significantly associated with HA-CDI. In multivariate logistic regression,
staying in the same room as a previous CDI case was the only significant predictor
of HA-CDI.

Univariate Multivariate

Risk Factor
No CDI
(n=281)

CDI
(n=90) P-value OR 95% CI

CDI Room 57 (20) 38 (42) <0.001 2.6 1.5-4.4
Recent Antibiotics 18 (6) 11 (12) 0.07 1.6 0.7-3.8
Recent PPI 25 (9) 12 (13) 0.22 1.5 0.7-3.3
Age, mean (standard deviation) 49 (18) 52 (17) 0.13 1.0 0.9-1.0
Male 132 (47) 56 (62) 0.01 1.6 0.9-2.7
LOS, mean (standard deviation) 8 (7) 10 (8) 0.001 1.1 0.9-1.3

Conclusion. Environmental contamination may be a more important factor in
HA-CDI than previously thought. Effective cleaning procedures for rooms occupied
by patients with CDI should be emphasized.
Disclosures. All authors: No reported disclosures.

1625. Evaluation of the Diagnosis and Management of Hospital-Onset
Healthcare Facility Associated (HO-HCFA) Clostridium difficile Infection
at a Veterans Affairs (VA) Hospital
Thomas Kerr, PharmD; Patricia Orlando, PharmD; Emily Sydnor, MD, MHS; VA Salt
Lake City Health System, Salt Lake City, UT
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Background. Clostridium difficile infection (CDI) is a growing problem.
Deciding which patients will benefit from CDI testing remains a challenge as only
10-20% of nosocomial diarrhea is due to C. difficile. Testing for CDI without evalua-
tion for common causes of nosocomial diarrhea and testing asymptomatic patients
may lead to detection and unnecessary treatment of asymptomatic C. difficile carriage.
Our objective was to define the characteristics and appropriateness of CDI testing as

well as management of confirmed cases, and identify opportunities for quality
improvement.
Methods. We conducted a retrospective chart review of patients undergoing test-

ing for HO-HCFA CDI from July 1, 2012 to July 31, 2013. Each CDI testing episode
was evaluated for documentation of a clinical syndrome consistent with CDI (> 3 un-
formed stools in 24 hour period), laxative use within 72 hours prior to testing and re-
ceipt of concurrent enteral nutrition. Each CDI case was classified by severity and
treatment assessed for agreement with guidelines.
Results. 117 CDI testing episodes occurred in 92 patients, of which 79% (93/117)

were negative. 21% of patients lacked documentation of > 3 unformed stools in 24h.
42% (49/117) of patients received at least one dose of laxative prior to CDI testing.
Of those who tested negative, 39% (36/93) were receiving laxatives prior to testing,
and 33% (31/93) were receiving enteral feeds at the time of testing. Of those with con-
firmed CDI, 100% (9/9) with mild-moderate infection were treated appropriately, 0%
(0/5) with severe infection, and 0% (0/2) with severe-complicated infection. Asymp-
tomatically-colonized patients were treated 88% (7/8) of the time.
Conclusion. A significant proportion of CDI tests at our facility are avoidable due

to testing of asymptomatic patients and those with alternative explanations for noso-
comial diarrhea. Excessive CDI testing may lead to detection and inappropriate treat-
ment of asymptomatically colonized patients. A significant number of patients are not
treated according to recommended guidelines. We identified significant variations
from best practices in diagnosis and management of CDI among our Veteran popula-
tion, which will serve as opportunities for future antimicrobial stewardship
intervention.
Disclosures. All authors: No reported disclosures.

1626. The relationship of Bristol Stool Scale to Clostridium difficile
infection
Daniel Caroff, MD1; Paul Edelstein, MD2; Keith Hamilton, MD2,3; David Pegues, MD,
FIDSA, FSHEA4; 1Penn Presbyterian Medical Center, Philadelphia, PA; 2Hospital of
the University of Pennsylvania, Philadelphia, PA; 3Medicine - Infectious Diseases,
University of Pennsylvania School of Medicine; 4University of Pennsylvania Health
System, Philadelphia, PA
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Background. The Bristol Stool scale is a graded visual scale that classifies stool
density, with scores of 1 (most dense stool) through 7 (liquid stool). At our institution,
we require a Bristol score of ≥5 for stool specimens to reduce inappropriate C. difficile
testing. We determined the relationship between the Bristol scale and the rates, com-
plications, severity of inpatient C. difficile infection (CDI), and whether Bristol score 5
stools should be excluded from testing due to a lower rate of toxin detection.
Methods. We recorded the Bristol score on all stool specimens from adult inpa-

tients tested for C. difficile over a 10-month period. Two inter-rater reliability studies
were performed. We tested using an algorithm of enzyme immunoassay (EIA) for glu-
tamate dehydrogenase and toxins A/B followed by molecular amplification and detec-
tion (MAD) for indeterminate EIA results. Hospital-onset CDI was defined by
National Healthcare Safety Network criteria for assays sent 48 hours after hospitaliza-
tion. Severe hospital-onset CDI was defined using the criteria of Zar et al (Clin Infect
Dis 2007; 45:302-7). Positive C. difficile assays, severe CDI, and complications of hos-
pital-onset CDI (colectomy, ICU transfer, death) were compared between Bristol
scores using the χ2.
Results. There were 3005 specimens tested for C. difficile. The Fleiss Kappa score for

inter-rater reliability was 0.675.C. difficile assays were positive in 43 (15.0%), 144 (13.6%),
and 177 (10.7%) specimens of Bristol scores 5, 6, and 7, respectively (p = 0.031). Semi-
formed stools (Bristol score 5 or 6) were more likely to be positive by MAD compared to
liquid stool (Bristol score 7) (RR = 1.50, 95% CI 1.11-2.04). Rates of hospital-onset CDI,
severe CDI, and complications of CDI did not differ by Bristol score.
Conclusion. C. difficile toxin was more likely to be found in semi-formed stool.

Bristol 7 stools had the lowest rate of detection, suggesting a lower clinical threshold
to test liquid stools. The rate of toxin detection by MAD was 50% higher for semi-
formed vs liquid stools, indicating a lower concentration of C. difficile toxin in semi-
formed stool. In conclusion, when MAD testing is used, semi-formed stools account
for a meaningful proportion of C. difficile-positive specimens.
Disclosures. All authors: No reported disclosures.

1627. Diagnostic Accuracy of Loop-Mediated Isothermal DNA
Amplification (LAMP) Assay for Detection of Clostridium difficile
Infection (CDI): a Meta-Analysis
Aaron Lloyd, BS1; Priyaleela Thota, MD2; Chaitanya Pant, MD3; Vinay Pasupuleti,
MD, PhD4; Adrian V. Hernandez, MD, PhD5; Curtis J. Donskey, MD6;
Abhishek Deshpande, MD, PhD7,8; 1School of Medicine, Case Western Reserve School
of Medicine, Cleveland, OH; 2Infectious Disease, Case Western Reserve Medical
School, Cleveland, OH; 3Kansas University Medical Center, Kansas City, KS;
4Medicine, Case Western Reserve University, Cleveland, OH; 5Quantitative Health
Sciences, Cleveland Clinic, Cleveland, OH; 6Infectious Diseases, Case Western Reserve
University, Cleveland, OH; 7Infectious Diseases, Cleveland Clinic, Cleveland, OH;
8Medicine, Cleveland Clinic, Cleveland, OH
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Background. Nucleic acid amplification tests including real-time polymerase
chain reaction and loop-mediated isothermal DNA amplification (LAMP) are
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currently used as standalone diagnostic tests of C. difficileinfection (CDI) in the United
States. These assays are reported to have similar sensitivity and specificity to toxigenic
culture. The aim of this meta-analysis study is to evaluate the diagnostic accuracy of
LAMP in detecting CDI.
Methods. We searched MEDLINE and 4 other databases to identify diagnostic ac-

curacy studies that compared LAMP with cell culture cytotoxicity neutralization assay
(CCCNA) or anaerobic toxigenic culture (TC) of C. difficilefrom database inception to
2013. Screening for inclusion, data extraction, and quality assessment were carried out
independently by 2 investigators and disagreements resolved. Data in the tables, fig-
ures, or text were independently extracted by 2 authors. We used the Mantel-Haenszel
(MH) random effects model to calculate summary receiver operating characteristic
curves, diagnostic odds ratios and their 95% CIs.
Results. A search of the databases yielded 16 studies (6,798 samples) that met the

inclusion criteria. When TC was used as the gold standard (n= 14), the pooled sensi-
tivity was 0.95 (95% CI, 0.93-0.96; I2 = 37.7); specificity, 0.98 (95% CI, 0.97-0.98;
I2 = 94); and diagnostic odds ratio, 1180 (95% CI, 537-2592; I2 = 62.2). With
CCCNA as a gold standard (n = 3), the pooled sensitivity was 0.90 (95% CI, 0.82-
0.95; I2 = 64.8); specificity, 0.95 (95% CI, 0.92-0.97; I2 = 94.8); and diagnostic odds
ratio, 346 (95% CI, 95-1255; I2= 0).
Conclusion. LAMP appears to have high diagnostic accuracy for identifying CDI.

Although there was high heterogeneity among the studies, this meta-analysis suggests
that LAMP is a useful diagnostic tool with high sensitivity and specificity for detecting
CDI.
Disclosures. All authors: No reported disclosures.

1628. Accuracy of Healthcare Facility-Onset Clostridium difficile
Classification
Regan Trappler, RN, BSN, MPH; Karen Torres, RN, BSN, CIC; Ian Seemungal, MD;
Anita Majette-Cain, RN, BSN; Rohit Modak, MD, MBA; Virginia Hospital Center,
Arlington, VA
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Concise Statement. We compared the day of diagnosis of healthcare facility-onset
Clostridium difficile with the day of symptom onset to determine the accuracy of our
classification.
Background. Clostridium difficile (C. difficile) is a publically reportable infection

which contributes to 14,000 deaths yearly in the United States. The National Health-
care Safety Network defines healthcare facility-onset (HO) C. difficile as laboratory-
confirmed cases identified on day 4 or greater of admission to a facility. However,
HO cases may be misclassified if patients are symptomatic prior to day 4 without lab-
oratory confirmation. Our objective is to determine if community-onset (CO) cases are
being misclassified as HO cases.
Methods. We reviewed 121 HO cases of C. difficile from January 2013 to Decem-

ber 2013. We compared the day of laboratory diagnosis of C. difficile by PCR with the
day of the first documented occurrence of diarrhea, including loose and liquid stools.
Results. Thirty-seven of the 121 HO cases of C. difficile had diarrhea documented

prior to day 4, representing 30.58% of our HO cases.

Timing of C. difficile Detection Compared to Onset of Symptoms

Quarter

C. difficile
detected ≥ day 4
(No. of cases)

Onset of diarrhea
≤ 3 days

(No. of cases)

Opportunity for
early detection
(% of cases)

Q1 27 7 25.93
Q2 29 9 31.03
Q3 30 6 20
Q4 35 15 42.86
Total 121 37 30.58

Conclusion. Approximately 31% of HO cases of C. difficile had the onset of diar-
rhea prior to day 4 of hospitalization. The potential exists that these cases could have
been classified as CO if specimen collection occurred closer to symptom onset. Timely
diagnosis of C. difficile may have implications for reporting accuracy, early interven-
tion, and improved patient outcomes. Future education initiatives for medical and
nursing staff should focus on early disease recognition.
Disclosures. All authors: No reported disclosures.

1629. The Incidence of Clostridium difficile Infection in Hospitalized
Patients with Cystic Fibrosis in the United States
Abhishek Deshpande, MD, PhD1; Chaitanya Pant, MD2; Mojtaba Olyaee, MD3;
Thomas Sferra, MD4; 1Infectious Diseases, Cleveland Clinic, Cleveland, OH; Medicine,
Cleveland Clinic, Cleveland, OH; 2Kansas University Medical Center, Kansas City, KS;
3Gastroenterology, Kansas University Medical Center, Kansas City, KS; 4Pediatric
Gastroenterology and Nutrition, University Hospitals Rainbow Babies and Children’s
Hospital, Cleveland, OH
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Background. Patients with cystic fibrosis (CF) are reported to have a high asymp-
tomatic carriage rate of Clostridium difficile (C. difficile). However, most reports are

limited to case reports and case series. The objective of this study was to investigate
the incidence of C. difficile infection (CDI) in hospitalized patients with CF in the
United States.
Methods. Data were obtained from the Nationwide Inpatient Sample (NIS),

Healthcare Cost and Utilization Project (HCUP), Agency for Healthcare Research
and Quality for the years 2002 to 2010. Data were weighted to generate national-
level estimates.
Results. For the year 2010, there were a total of 9,706,097 weighted hospital dis-

charges in the 18 – 44 year age group. In this age cohort, 32,541 patients had a diag-
nosis of CDI and 19,278 patients had a diagnosis of CF. The incidence of CDI in the
hospitalized CF population was 1.6% compared to an incidence of 0.3% in the non-CF
hospitalized population (P < 0.05). After matching to control for demographic factors
and comorbidities; patients with CF continued to have a higher risk for CDI than their
matched counterparts (OR 3.0 95% CI 2.6-3.5). Patients with CF + CDI had an overall
worse outcome than patients with CDI only (P < 0.05). Utilizing a multiple variable
regression model, patients in the CF + CDI group continued to demonstrate poor out-
comes compared to patients in the CDI only group. This was evident as a higher risk of
death (adjusted odds ratio (aOR) 3.1 95% CI 1.9-5.1), colectomy (aOR 2.6 95% CI 1.3-
5.3) and higher hospital charges (adjusted regression coefficient $42,000 95% CI
$22,000- $62,000). The difference in LOS between the two groups was not significant
(adjusted regression coefficient 3.3 days 95% CI 0.81-5.8 days). Between the years 2002
– 2010, the incidence of CDI in the hospitalized CF population (ages 18 – 44 years)
increased from 0.9% to 1.6% whereas the incidence of CDI in the corresponding non-
CF population increased from 0.2% to 0.3%. For both these groups, this represented a
significant increasing trend in the incidence of CDI (P < 0.05).
Conclusion. There was an increasing trend in the incidence of CDI complicating

CF in the years 2002 - 2010. CDI had worse outcomes (higher risk of death, colectomy
and hospital charges) in the setting of CF.
Disclosures. All authors: No reported disclosures.

1630. Excess Length of Stay Attributable to Clostridium difficile Infection
(CDI) in the Acute Care Setting: A Multi-State Model
Vanessa Stevens, PhD1,2; Karim Khader, PhD2; Richard E. Nelson, PhD2;
Makoto Jones, MD, MS3; Michael Rubin, MD, PhD4; Matthew Samore, MD5;
1University of Utah College of Pharmacy, Salt Lake City, UT; 2Ideas Center, VA Salt
Lake City Health Care System, Salt Lake City, UT; 3Internal Medicine, University of
Utah School of Medicine Division of Epidemiology, Salt Lake City, UT; 4Internal
Medicine, University of Utah School of Medicine, Salt Lake City, UT; 5University of
Utah School of Medicine Division of Epidemiology, Salt Lake City, UT
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Background. Evaluation of the economic impact of interventions designed to re-
duce the incidence of Clostridium difficile infection (CDI) depends on accurate estimates
of healthcare resource use attributable to infection. Studies that do not account for the
timing of infection overestimate attributable length of stay (LOS). The purpose of this
study was to evaluate the excess LOS due to CDI using a multi-state model
Methods. We conducted a retrospective cohort study of all patients hospitalized

on a general medical, surgical, or intensive care unit within the US Department of Vet-
erans Affairs (VA) health care system between January 1, 2005 and December 31, 2012.
A diagnosis of CDI was based on a positive laboratory result by enzyme immunoassay
or cytotoxin test. A multi-state approach, implemented through the etmpackage in R,
was used to estimate the excess LOS attributable to CDI while accounting for the tim-
ing of infection. Confidence intervals were estimated using bootstrapping techniques.
A composite outcome of discharge or death was used. Estimates from the multistate
model were compared to traditional estimates, including crude comparisons, ordinary
least squares (OLS), and a generalized linear model (GLM) with a log link and gamma
distribution
Results. During the study period, 4.2 million Veterans were followed up for nearly

22 million patient-days of observation. CDIs were observed in 43,661 (1%) of hospi-
talizations. The median LOS among patients with and without CDI was 10 (IQR: 17)
and 3 (IQR: 4) days, respectively, for a crude difference of 7 days (p < .0001). OLS re-
gression returned an estimated excess LOS of 14.3 (95%CI: 14.0 – 14.6) days. The es-
timated increase in LOS from the GLM model was 7.0 (95% CI: 6.9 – 7.1) days. When
accounting for the timing of infection in a multi-state model, the attributable LOS was
estimated to be 2.28 (95% CI: 2.14 – 2.41) days
Conclusion. CDI significantly contributes to LOS in the acute care setting but the

magnitude of its estimated impact is substantially smaller with methods that account
for the time-varying nature of infection. Further efforts to control for time-varying
confounding will refine these estimates. Estimates of CDI costs should be based on
more accurate measures of attributable LOS to avoid overstating the benefit of inter-
ventions to reduce CDI
Disclosures. R. E. Nelson, Roche: Consultant and Grant Investigator, Consulting

fee, Research grant and Research support

1631. The Impact of Obesity of Clostidium difficile Recurrence
Uvette Lou, BS1; Kalpana Gupta, MD, MPH2; Judith Strymish, MD3; Errol Baker,
PhD1; Donald Smith, RPH1; Nahid Bhadelia, MD, MA4; 1VA Boston Healthcare
System, Boston, MA; 2Department of Medicine, Boston University School of Medicine,
Boston, MA; 3Harvard Medical School, Boston, MA; 4Boston University School of
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Background. Clostridium difficile infections (CDIs) related discharge diagnoses
have doubled from approximately 139,000 to 336,600 during this decade. Recent stud-
ies suggest that obesity may increase the risk of CDI acquisition due to dysbiosis of
commensal gut flora seen in obese patients. No prior studies have examined whether
obesity impacts the rate of CDI recurrence.
Methods. We conducted a retrospective review of patients with laboratory con-

firmed CDI at the VA Boston Healthcare System between March 1, 2010 and Feb-
ruary 28, 2013. Identified cases were patients who were treated for the first episode
of CDI. A chart review was conducted to gather baseline characteristics such as
body mass index (BMI), comorbidities (Charlson Index), age, use of proton
pump inhibitors or H2-blockers, and initial treatment antibiotics. Patients with
Charlson Index score of >3 were considered high risk. Each of the cases were fol-
lowed forward for 6 months after initial diagnosis to identify recurrence (positive
CD diagnostics within 60 days following complete resolution of first episode.) Pa-
tients who died within 60 days of primary CDI and those who received fidaxomicin
as first line therapy were excluded. Univariate analysis as well as logistic regression
was performed evaluating known risk factors for recurrence and obesity (defined as
BMI ≥ 30).
Results. Among 257 patients meeting inclusion criteria, 41 (16%) developed a re-

current CDI. Thirty-one/184 (16.8%) patients with normal BMI had a recurrence,
compared to 10/73 (13.7%) of obese patients (p = 0.53). In a logistic regression adjust-
ing for known risk factors, age was found to be the only variable predicting recurrence
(p = 0.09).
Conclusion. Our data suggests that obesity was not associated with an increased

risk of CDI recurrence within the first 6 months after initial CDI diagnosis. The influ-
ence of other covariables in this high-risk nosocomial population may outweigh that of
obesity and it would be interesting to explore this analysis in low risk, community
dwelling patients with CDI. Like prior studies, we found age to be a strong predictor
of recurrence in this population.
Disclosures. K. Gupta, Paratek: Consultant, Consulting fee

1632. Preventon of Clostridium Difficile Infection: A Human Factors and
Systems Engineering Approach
Eric Yanke, MD1; Pascale Carayon, PhD2; Caroline Zellmer2; Helene Moriarty RN,
PhD3; Nasia Safdar, MD, PhD4; 1Medicine, William S Middleton Memorial Veterans
Hospital, Madison, WI; 2University of Wisconsin, Madison, WI; 3Philadelphia VA
Medical Center, Philadephia, PA; 4William S. Middleton Veterans Affairs Medical
Center, Madison, WI
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Background. C. difficile infection prevention centers around optimal deployment
of infection control practices. However, there is significant variability across institu-
tions regarding adherence to and implementation of optimal C. difficile infection pre-
vention practices.

Methods. Using a human factors approach – the Systems Engineering Initiative
for Patient Safety (SEIPS) – we performed a work system analysis to guide direct ob-
servation data collection with the goal of systematically identifying work system bar-
riers and facilitators of adherence to hospital-mandated contact isolation protocols for
patients with suspected or confirmed CDI at two hospitals.
Results. A total of 288 observations were undertaken at the two sites. 175 obser-

vations were of nurses, 59 observations were of physicians, 17 observations were of vis-
itors, remainder were of ancillary staff. Full compliance with contact isolation
precautions was low at both hospitals, the main SEIPS processmeasure. At hospital
A, 17 persons (7%) fully complied with contact isolation precautions. Full compliance
in hospital B was significantly higher and observed for 11 persons (22%) (P = .004).
Rates of gown and glove use were similar between hospitals A and B (63% vs 71%;
P = .337; 52% vs 61%; P = .283). The rate of hand hygiene use before room entry
was low at both hospital A and B (18% vs 29%; P = .079). After room exit, use of
soap and water for hand hygiene was significantly higher at hospital B (23% vs 55%;
P = <.001). Full compliance with contact isolation precautions as compared to non-
compliance required a significantly greater amount of time before room entry, inside
room, and after room exit (59.9 seconds vs 3.2 seconds; P < .001; 507.3 seconds vs
149.7 seconds; P = .006; 15.2 seconds vs 1.3 seconds; P < .001). Significantly less
time was required before room entry and inside room in non-isolation rooms as com-
pared to full compliance (59.9 seconds vs 0 seconds; P < .001, 507.3 seconds vs 28.4
seconds; P = .027). Physicians had a significantly higher rate of full compliance com-
pared to nursing staff (17% vs 7%; P = .043).
Conclusion. Infection control interventions for CDI prevention are complex, time

consuming tasks. An analysis of the work system using a human factors approach can
guide understanding of CDI prevention practices.
Disclosures. All authors: No reported disclosures.

1633. The Importance of Considering Different Healthcare Settings When
Estimating the Incidence of Clostridium difficile
Jennifer Kuntz, PhD1; Philip M. Polgreen, MD2; 1Kaiser Permanente Northwest Center
for Health Research, Portland, OR; 2Division of Infectious Diseases, Department of
Internal Medicine, University of Iowa Carver College of Medicine, Iowa City, IA
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Background. Traditional surveillance systems for Clostridium difficile infection
(CDI) fail to capture cases identified in outpatient settings or during non-face-to-

face patient-provider interactions, such as telephone or email encounters. We exam-
ined the potential degree to which the burden of CDI is underestimated.
Methods. We identified CDIs among Kaiser Permanente Northwest (KPNW)

patients between June 1, 2005 and December 30, 2012. CDIs were categorized by
whether they were diagnosed during an inpatient or outpatient encounter and also
by whether they were diagnosed during a face-to-face (e.g., hospitalization, outpatient
visit) or non-face-to-face encounter (e.g., phone, email). Our baseline surveillance es-
timate included only CDIs identified during hospitalization, to represent CDI burden
captured through traditional surveillance approaches. We then constructed two addi-
tional estimates: one that includes CDIs identified during outpatient face-to-face en-
counters and one that further includes CDIs identified during non-face-to-face
encounters.
Results. During the study time period, we identified 8,024 CDIs. Twenty-four per-

cent of all CDIs (1,944 of 8,024) occurred during a hospitalization, while 6,080 CDIs
(76%) were recognized in the outpatient setting. Seventy-nine percent (6,322 of 8,024
CDIs) were identified during face-to-face healthcare encounters; an additional 1,702
CDIs (21% of the total) were identified during a non-face-to-face encounter. Surveil-
lance focused on hospitalized patients would capture less than 25% of the CDI burden
among KPNW patients. The addition of cases from outpatient care settings, when
added to hospitalizations, would account for 80% of all CDIs. An additional 1,702
CDIs would not be accounted for without the inclusion of non-face-to-face encoun-
ters; thus, surveillance approaches that do not include telephone or email encounters
would miss 21% of CDIs.
Conclusion. Surveillance approaches that do not include outpatient or non-tradi-

tional encounters miss a substantial proportion of CDIs. Failure to capture these cases
not only leads to underestimation of disease burden, but also makes it difficult to mea-
sure the impact of interventions to control CDI.
Disclosures. All authors: No reported disclosures.

1634. Clinical Characteristics of Relapses AND Reinfections in Clostridium
difficile Infection
Jieun Kim, MD1; Mi-Ran Seo1; Jung-Oak Kang MD, PhD2; Yeonjae Kim, MD3; Seung-
Pyo Hong,3; Hyunjoo Pai, MD4; 1Division of Infectious Diseases, Hanyang University
Hospital, Seoul, South Korea; 2Division of Microbiology, Hanyang University
Hospital, Seoul, South Korea; 3Hanyang University Hospital, Seoul, South Korea;
4Division of Infectious Diseases, Department of Internal Medicine, Hanyang
University Hospital, Seoul, South Korea
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Background. The purpose of this study was to identify factors associated with re-
lapses or reinfections in patients with recurring Clostridium difficile infections (CDIs).
Methods. From September 2008 to January 2012, cases with two or more isolates

from consecutive CDI episodes were included. PCR-ribotyping and multilocus vari-
able-number tandem-repeat analysis (MLVA) were performed using paired isolates.
Results. Among 473 patients, 68 (14.4%) experienced 1–5 recurrences. Fifty-one

of these with two or more isolates from consecutive CDI episodes were included in the
study; 25 (49 %) were classified as relapses and 26 (51%) as reinfections. Recurrence
interval was shorter in relapse group (26.0 vs 67.5 p = 0.001), but more patients in re-
infection group were hospitalized during recurrence interval (53.8% vs 8.0%, p <0.001).
Relapse rates in infections by ribotype 017, ribotype 018 and other ribotypes were
63.6%, 63.6% and 22.2%, respectively (p = 0.274, p = 0.069, and p = 0.005). In multi-
variate logistic regression, infections by ribotype 017 and 018 were associated with
CDI relapse (OR 4.77, 95% CI 1.02-22.31, p =0.047; OR 11.49, 95% CI 2.07-63.72, p
=0.005). Conversely, admission during recurrence interval lowered relapse (OR 0.044,
95% CI 0.006-0.344, p =0.003).
Conclusion. In conclusion, relapse was more likely when infection was caused by

PCR ribotype 017 and 018.
Disclosures. All authors: No reported disclosures.

1635. A Retrospective Study Comparing Outcomes of Present on Admission
Clostridium difficile Infection (CDI) vs Non-present on Admission CDI at a
Tertiary-care Hospital in Detroit
Reda A. Awali, MD, MPH; Iqbaljit Singh, MD; Sandhya Narukonda, MD;
Sruthi Gaddipati, MD; Bharat Marwaha, MD; Keith Kaye, MD, MPH; Teena Chopra,
MD, MPH; Infectious Diseases, Detroit Medical Center/Wayne State University,
Detroit, MI

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. The aim of this study was to compare hospital-onset (Non-POA)
CDI discharges to community-onset (POA) CDI discharges in order to assess the
healthcare burden of hospital acquired CDI.
Methods. A retrospective chart review of patients diagnosed with CDI was

conducted at a tertiary-care hospital in Detroit between January 2011 and Decem-
ber 2012. CDI Patients were classified as present-on-admission (POA) if they were
primarily admitted with CDI or tested positive for CDI 48 hours prior and/or 48
hours after admission. Non-present-on-admission (Non-POA) patients were de-
fined as being tested positive for CDI 48 hours after admission. Collected data in-
cluded demographics, admission source, comorbidities, and length-of-stay (LOS).
Thirty-day readmissions due to all causes including recurrent CDI as well as 30-
day mortality rates were calculated and compared between POA and Non-POA
CDI discharges.
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Results. The cohort included 710 patients with POA CDI and 602 patients with
Non-POA CDI. Although the mean age of POA group was not significantly different
from the mean age of Non-POA group (61 ± 19 vs 61 ± 18, p = .95), Non-POA patients
were more likely to be admitted with a rapidly fatal condition compared to POA pa-
tients (49 % vs 42%, p = .022). On the other hand, POA patients were more likely to be
admitted from home compared to Non-POA patients (76% vs 70%, p= .015). The me-
dian LOS for Non-POA patients was significantly higher than that for POA patients
(16 days, interquartile range {IQR} [10 – 27] vs 5 days, IQR [3 – 10], p < .001). Al-
though not statistically significant, 30-day readmissions due to CDI recurrence in
the POA group were higher than that in the Non-POA group (5% vs 3%, p = .09).
The median time to readmission for POA patients was significantly higher than that
for Non-POA patients (53 days, IQR [17 – 199] vs 34 days, IQR [11 – 137], p = .003).
Thirty-day mortality rate of Non-POACDI patients was higher than that of POA CDI
patients (11.5 % vs 6%, p < .001).
Conclusion. Given the high morbidity and mortality rates among patients with

hospital-onset CDI (Non-POA), efforts should focus on prevention strategies includ-
ing regular surveillance, antimicrobial stewardship and quality improvement
programs.
Disclosures. K. Kaye, Cubist Pharmaceuticals: Consultant, Grant Investigator and

Speaker’s Bureau, Consulting fee, Grant recipient and Speaker honorarium

1636. Low Incidence Of Clostridium Difficile Infection (CDI) in Patients
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Ken Koon Wong, MD1; Thomas G. Fraser, MD, FSHEA1; Nabin Shrestha, MD, MPH,
FIDSA1; Abhishek Deshpande, MD, PhD2; 1Infectious Disease, Cleveland Clinic
Foundation, Cleveland, OH; 2Infectious Diseases, Cleveland Clinic, Cleveland, OH
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Background. Hospital stay and antimicrobial therapy are the major risk factors for
developing Clostridium difficileinfection (CDI). Community outpatient parenteral an-
timicrobial therapy (CoPAT) allows patients to reside in the community while being
treated with parenteral antimicrobials. The purpose of this study was to evaluate the
incidence and clinical outcomes of community onset CDI (CO-CDI) in patients treat-
ed with CoPAT.
Methods. All patients≥ 18 years, discharged home with CoPAT from January-

December 2013 were retrospectively reviewed. Patient who developed symptomatic di-
arrhea with positive stool toxin PCR assay within 4 weeks of CoPAT initiation in the
community were identified as CO-CDI. A review of the electronic medical records was
done to identify known CDI related risk factors, severity, treatment, recurrence, read-
mission and attributable mortality.
Results. During the study period, 2401 patients were discharged on CoPAT with

680 patients through the Cleveland Clinic Home Care agency. Five patients (0.74%)
developed CO-CDI with an estimated incidence of 5 cases per 1,000 CoPAT courses.
The mean age of CO-CDI patients was 61.2 (SD ± 16) years and 4/5 patients (80%)
were men. In patients with CO-CDI, the most frequently administered antimicrobials
(2/5) were pipercillin/tazobactam and amikacin with a median duration of 12 days
(IQR: 6.5-28). Four of 5 patients completed CoPAT prior to developing CO-CDI.
The median duration from CoPAT completion to developing CDI was 9.5 days
(IQR: 3-13). All five patients had a recent exposure to a healthcare facility excluding
follow-up office visits. The median duration from exposure to development of CO-CDI
was 8 days (IQR: 2-11.5). Of the 5 patients, 2 had hospital re-admissions and 3 had
outpatient procedures. Four of 5 (80%) patients were on concomitant acid suppressive
therapy. All patients had mild-moderate CDI and responded to medical therapy. Two
patients had a hospital readmission but none were CDI related. There was no history of
CDI recurrence or attributable mortality.
Conclusion. Patients receiving CoPAT had a low incidence of CO-CDI with no

major complications. Most patients who developed CO-CDI had a recent healthcare
exposure and were on concomitant acid suppressive therapy
Disclosures. N. Shrestha, Forest: Speaker’s Bureau, Speaker honorarium; Merck:

Speaker’s Bureau, Speaker honorarium; The Medicines Company: Scientific Advisor,
Consulting fee

1637. Epidemiology of Clostridium difficile Infection in an Integrated
Healthcare System Over a 10-year Period
Bert K. Lopansri, MD1,2; Rajesh Mehta, RPh, MS1; Edward Stenehjem, MD MSc1,2;
Kristin Dascomb, MD, PhD1,2; Julia Shumway, MPH1; Stanley Giddings, MD2;
Andrew Pavia, MD, FIDSA, FSHEA3,4; John Burke, MD1; 1Clinical Epidemiology and
Infectious Diseases, Intermountain Medical Center, Murray, UT; 2Internal Medicine,
University of Utah School of Medicine, Salt Lake City, UT; 3Department of
Pediatrics, Division of Pediatric Infectious Diseases, University of Utah School
of Medicine, Salt Lake City, UT; 4Primary Children’s Medical Center, Salt Lake
City, UT
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Background. The epidemiology of Clostridium difficile (C. diff ) infection (CDI)
has changed with increased incidence and mortality in many settings. Recent popula-
tion based surveys indicate an increasing burden of community acquired (CA) CDI.
The purpose of our study was to assess the epidemiology of CDI in an integrated
healthcare system.

Methods. We queried Intermountain Healthcare’s electronic data warehouse for
C. diff tests collected from >185 clinics and 22 hospitals between 2003 and 2012.
Lab defined cases of CDI were categorized as healthcare associated (HA) (positive
test >48 hours after admission or ≤30 days after hospital discharge), CA (no hospital-
ization ≥90 days prior to a positive test) or recurrent (positive test 14-90 days after a
prior positive test). Positive tests ≤14 days of an index positive were excluded. Enzyme
immunoassay (EIA) for Toxins A/B was used from 2003–2010 and nucleic acid am-
plification testing (NAAT) replaced EIA in October 2010. Incidence rates for HA and
CA CDI were calculated as episode/10,000 hospital discharges and episode/10,000 pa-
tient encounters, respectively.
Results. The number of C. diff tests ordered increased 81% from 2003 (9,613 tests)

to 2012 (17,385 tests). During the EIA period, 7–10% of samples tested each year were
positive compared to 15% with NAAT. During the entire study period 10,689 CDI ep-
isodes were identified in 8,993 patients. HA accounted for 35% (n = 3,757) of the ep-
isodes, CA 48% (n = 5,108), recurrent 11% (n = 1,197) and 6% (n = 627) were
indeterminate. From 2003 to 2012, there was a decline in proportion of HA CDI
(46% vs 26%, p < 0.05) with an increase in CA (41% vs 53%, p < 0.05) and recurrent
(9% vs 15%, p < 0.05) CDI (Figure A). The incidence of HA CDI increased between
2003 and 2006 (22.8 vs 28.6/10,000 hospital discharges) and subsequently decreased
through 2010. By contrast, incidence of CA CDI increased 53% from 2003-2010
(Figure B). When NAAT tests were implemented, both HA and CA rates increased
but this may in part be related to increased test sensitivity. The proportion of recurrent
CDI (10% vs 14%) also increased with NAAT use.

Conclusion. We detected an increase in rates of CACDI throughout the study pe-
riod. HA CDI rates declined between 2006 and 2010. With use of NAAT CDI rates
increased however trends are not yet clear.
Disclosures. All authors: No reported disclosures.

1638. Clostridium difficile Strains Colonizing Long-Term Care Facility
(LTCF) Residents are Similar to Strains Causing Infection in both LTCF
and Hospital Patients Suggesting a Shared Continuum of Transmission
Susan M. Pacheco, MD1,2; Curtis J. Donskey, MD3,4; Matthew Samore, MD5,6;
Jeanmarie Mayer, MD6,7; Nimalie Stone, MD8; Carolyn Gould, MD9;
L. Clifford Mcdonald, MD9; Laurica A. Petrella, BS1; Susan Sambol, BS, MT1;
Annette Jencson, BS, MT, CIC4; Venkata Sunkesula, MD, MS4; Dale Gerding, MD2;
1Edward Hines Jr. Veterans Affairs Hospital, Hines, IL; 2Loyola University Chicago,
Maywood, IL; 3Case Western Reserve University, Cleveland, OH; 4Louis Stokes
Cleveland VAMedical Center, Cleveland, OH; 5Medicine, University of Utah School of
Medicine, Division of Epidemiology, Salt Lake City, UT; 6Ideas Center, VA Salt Lake
City Health Care System, Salt Lake City, UT; 7University of Utah School of Medicine,
Salt Lake City, UT; 8Centers for Disease Control and Prevention, Atlanta, GA; 9CDC,
Atlanta, GA
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Background. Clostridium difficile infection (CDI) is endemic in long-term care fa-
cilities (LTCFs). Asymptomatic residents colonized with toxigenic strains are a poten-
tial reservoir for transmission both in LTCFs and affiliated hospitals. We used
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restriction endonuclease analysis (REA) to type and compare C. difficile isolates colo-
nizing LTCF residents and infecting both LTCF and hospital patients.
Methods. Asymptomatic residents were enrolled from the LTCF associated with either

Cleveland VA Hospital (n = 200) or Hines VA Hospital (n = 200) from February 2012
through August 2012. Cultures for asymptomatic colonization with C. difficile were ob-
tained from the perirectal area on admission and at 2-week intervals during LTCF stay.
All colonizing isolates underwent REA typing. In addition, available isolates causing CDI
with onset in either the LTCF or affiliated VA hospital were typed for comparison.
Results. Four percent of enrolled Hines LTCF residents were colonized with a toxi-

genic C. difficile strain during the study, most commonly BI 6/8/17, L group, or BM
group (Table). For hospital- and LTCF-onset Hines CDI isolates, BI 6/8/17 was also the
most common group isolated accounting for 33% of cases. Group AL was found only at
Hines. In comparison, 19% of Cleveland LTCF residents were colonized; the predom-
inant groups were BI 6/8/17, BI non-6/8/17, and DQ, a binary toxin positive group not
found at Hines (Table). In Cleveland, the three most common REA groups isolated
from both hospital- and LTCF-onset CDI were also the same as those found in colo-
nized LTCF patients (table).

Hines Cleveland

REA Group
Colonizing,
N=10 No.

Infecting,
N=30 No.

Colonizing,
N=41 No.

Infecting,
N=42 No.

BI 6/8/17 2 10 8 9
BI non-6/8/17 1 3 8 8
BM 2 1 2 0
L 2 0 1 0
DH 1 1 3 1
AL 1 4 0 0
DQ 0 0 7 9
G 0 3 1 2
Y 0 1 3 2
Other groups 0 5 5 4
Non-specific 1 2 3 7

Conclusion. The BI group and specifically BI 6/8/17 remains endemic at both
sites. Although the prevalence of toxigenic C. difficile colonization varied significantly
between the two LTCFs, in both sites the predominant colonizing strain(s) were the
most common infecting strains in both the LTCF and hospital. This suggests a shared
continuum of transmission between asymptomatic, colonized LTCF residents and
both affiliated hospital and LTCF CDI cases.
Disclosures. S. M. Pacheco, CDC: Investigator on another investigators grant, Re-

search support D. Gerding, Sanofi Pasteur: Board Member, Consulting fee; Actellion:
Board Member, Consulting fee; Merck: Board Member, Consulting fee; Rebiotix:
Board Member, Consulting fee; Viropharma: Consultant, Consulting fee; Summit:
Consultant, Consulting fee; Viropharma: patent holder, patent

1639. A Tale of Two States: An Exploration of Disparities in the Proportion
of Long-term Care Facility–onset Clostridium difficile Infections in
Minnesota and New Mexico
Stacy M. Holzbauer, DVM, MPH1,2; Tory Whitten, MPH2; Erin C. Phipps, DVM3;
1Field Services Branch, Office of Public Health Preparedness and Response, Centers for
Disease Control and Prevention, Atlanta, GA; 2Minnesota Department of Health, Saint
Paul, MN; 3New Mexico Emerging Infections Program, Albuquerque, NM
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Background. Long-term care facility (LTCF) residents are at higher risk for devel-
oping Clostridium difficileinfections (CDI). Both Minnesota (MN) and New Mexico
(NM) perform active population-based surveillance for CDI in select counties.
While both states have historically similar overall CDI incidence rates, the proportion
of LTCF-onset CDI is much higher in NM. We compared surveillance data from the
two states to identify differences.
Methods. We analyzed population-based CDI data from January 1, 2011– Sep-

tember 30, 2013. A CDI case was defined as a stool specimen positive for C. difficile
obtained from a patient without a C. difficile-positive specimen in the previous 8
weeks. ACDI case was classified as LTCF-onset if positive stool specimen was collected
in a LTCF or within 3 days after hospital admission from a LTCF. A medical record
review was performed on all LTCF-onset CDI cases in MN and a 10% random sample
in NM. LTCF utilization data was obtained from the 2012 Area Resource File. Chi-
square test was used for comparisons across the two states.
Results. A total of 1597 and 3289 CDI cases were identified in MN and NM, re-

spectively. Among all CDI cases, MN cases were less likely to be LTCF-onset (6% vs
26%; p < 0.0001). Among cases with full review, no differences were detected between
MN and NM in mean age (80 vs 77 years; p = 0.1), recent H2 receptor antagonist (18%
vs 22%; p = 0.6), proton pump inhibiter (53% vs 48%; p = 0.6), or antibiotic usage (71%
vs 77%; p = 0.4) in the 12 weeks prior to stool collection. MN LTCF-onset cases were
more likely to have a positive test as a hospital inpatient (34% vs 18%; p = 0.02).
Among persons greater than 65 years, LTCF utilization was higher in MN than NM
(5.7% vs 2.9%, p < 0.0001) and MN had significantly higher population rate of LTCFs
(47 vs 25 per 100,000 persons; p < 0.0001) and LTCF beds (2235 vs 2832 per 100,000
persons; p < 0.0001).

Conclusion. Despite LTCF utilization being higher in MN, this state had a lower
proportion of LTCF-onset CDI cases compared to NM. No differences in age or prior
use of antibiotics or acid reducing medications were detected between LTCF-onset
cases in the two states. Further exploration of the variability in testing and infection
control practices in LTCFs is warranted to identify prevention strategies directed to
this patient population.
Disclosures. All authors: No reported disclosures.

1640. Antibiotic Use Patterns in a Population with Long Term Care-Onset
C. difficile Infection Developing after Recent Hospitalization
Christina Felsen, MPH1; Gail Quinlan, RN, MSN1; Cathleen Concannon, MPH1;
Anita Gellert, RN1; Deborah Nelson, MSN, RN1; Rebecca Tsay, MPH, MLS1;
Ghinwa Dumyati, MD2; Elizabeth Dodds-Ashley, PharmD, MHS3; 1New York
Rochester Emerging Infections Program, University of Rochester Medical Center,
Center for Community Health, Rochester, NY; 2Infectious Diseases, University of
Rochester, Rochester, NY; 3University of Rochester Medical Center, Rochester, NY
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Background. Clostridium difficile infection (CDI) is common in the elderly due to
decreased immunity and frequent antibiotic and healthcare exposure. We investigated
antibiotic use in hospitalized long term care facility (LTCF) residents that developed
CDI to identify potential stewardship targets.
Methods. CDI cases were identified by the CDC’s Emerging Infections Program

active population surveillance. Incident cases were LTCF residents with a positive
stool test within 30 days post-hospitalization and more than 8 weeks from a previous
positive. Antibiotic use and readmission data were abstracted from hospital medical
records.
Results. Records of 130 Monroe County, NY residents discharged from 4 acute

care hospitals to 33 LTCFs were reviewed. Thirty-one (24%) patients were readmit-
ted to the hospital within 2 days before or 7 days after CDI. Thirty-two (25%), 104
(80%), and 51 (39%) patients received antibiotics pre- and during hospitalization
and at hospital discharge, respectively (table). Fluoroquinolones, first and third
generation cephalosporins and extended-spectrum penicillin combinations were
the most common. Common indications included lower respiratory tract infections
(LRTI) and urinary tract infections (UTI); however review of the UTI cases
showed that 60% of 25 non-catheterized patients did not meet the McGeer UTI
criteria.

Antibiotic Use Characteristics

Hospitalization
Pre During At Discharge

N=32 N=104 N=51
N (%) n (%) n (%)

No. of antibiotics
1 21 (66) 18 (17) 49 (96)
2 9 (28) 19 (18) 2 (4)
≥3 2 (6) 67 (64) 0
Common classes*
Extended-spectrum penicillin
combo

1 (2) 68 (20) 8 (15)

Fluoroquinolones 10 (20) 35 (11) 12 (24)
1st gen. cephalosporins 6 (12) 9 (3) 13 (25)
3rd gen. cephalosporins 6 (12) 15 (5) 6 (12)
Common indications*
UTI 11 (22) 67 (18) 16 (25)
LRTI 3 (6) 72 (19) 14 (22)
Skin/Soft Tissue Infection 8 (16) 55 (14) 6 (10)
Bloodstream Infection 4 (8) 23 (6) 7 (11)

*Can be >1/resident

Conclusion. LTCF residents developing CDI after acute care hospitalization had
frequent antibiotic exposure prior to CDI diagnosis to treat presumed UTI and
LRTI. These antibiotics were administered before, during and at discharge from hos-
pitalization. This highlights the need for stewardship activities that target antibiotic
usage across the continuum of care, particularly at care transition.
Disclosures. E. Dodds-Ashley, Cubist Pharmaceuticals: Scientific Advisor, travel

reimbursement

1641. Evaluation of Co-Infections among Patients with Community-
Associated Clostridium difficile Infection
Jessica Cohen, MPH1,2; Nicole Gregoricus, MSPH3; Monica M. Farley, MD4,5;
Rebecca Perlmutter, MPH6; Stacy M. Holzbauer, DVM, MPH7; Ghinwa Dumyati,
MD8; Zintars G. Beldavs, MS9; Ashley Lyn Paulick, BS2; Jan Vinje, PhD3;
Brandi Limbago, PhD2; Fernanda C. Lessa, MD2; 1Atlanta Research and Education
Foundation, Atlanta, GA; 2Centers for Disease Control and Prevention, National
Center for Emerging and Zoonotic Infectious Diseases, Division of Healthcare Quality
Promotion, Atlanta, GA; 3Centers for Disease Control and Prevention, National
Center for Immunization and Respiratory Diseases, Division of Viral Diseases, Atlanta,
GA; 4Atlanta Veterans Affairs Medical Center, Decatur, GA; 5Emory University School
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of Medicine, Atlanta, GA; 6Maryland Department of Health and Mental Hygiene,
Baltimore, MD; 7Centers for Disease Control and Prevention CEFO Assigned to the
MN Department of Health, St. Paul, MN; 8University of Rochester Medical Center,
Rochester, NY; 9Acute and Communicable Disease Prevention, Oregon Health
Authority, Portland, OR
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Background. Though not considered common features of Clostridium difficile in-
fection (CDI), patients with community-associated CDI (CA-CDI) often report nausea
or vomiting. We evaluated the prevalence of co-infection with other gastrointestinal (GI)
pathogens that cause nausea or vomiting and diarrhea among patients with CA-CDI to
ascertain how frequently co-infection may contribute to CA-CDI illness.
Methods. We enrolled CA-CDI cases (C. difficile-positive stool specimen collected

as an outpatient or within 3 days after admission from a person aged ≥1 year who did
not have a positive assay ≤8 weeks and an overnight stay in a healthcare facility ≤ 12
weeks prior to stool collection) from December 1, 2012 – February 28, 2013 in 5
Emerging Infections Program sites participating in CDI surveillance. Demographic
data, clinical data and GI bacterial pathogen testing were abstracted from medical re-
cords. C. difficile-positive stool specimens associated with case data were submitted for
C. difficile culturing and RT-PCR for norovirus, rotavirus, sapovirus, astrovirus and
adenovirus. Chi-square or Wilcoxon rank-sum tests were used to evaluate differences
between co-infected and non-co-infected cases.
Results. Of 187 CA-CDI cases enrolled, 14 (7.5%) tested positive for norovirus, 4

(2.1%) for enteric adenovirus, 3 (1.6%) for rotavirus, and 2 (1.1%) for sapovirus; one
had a positiveCampylobacter test. There were no significant differences between co-infect-
ed (n = 24) and non-co-infected cases (n = 163) with regards to age (median = 58 vs 55,
p = 0.6), documentation of diarrhea (41% vs 45%, p = 0.7), nausea or vomiting (45% vs
30%, p = 0.1), antimicrobial exposure in the 12 weeks prior to specimen collection
(41% vs 57%, p = 0.1), or detection of C. difficile by molecular assay (66% vs 61%,
p = 0.6). Co-infected cases were less likely to be C. difficile-culture positive (66% vs
88%, p = 0.01) and to be North American Pulsed-Field type 1 (NAP1) (4% vs 20%,
p = 0.03).
Conclusion. Although lower rates of C. difficile isolation and the NAP1 strain sug-

gest co-infection could be a cause of C. difficile pseudoinfection in the community, this
appears uncommon. Based on our data, clinical characteristics alone cannot differen-
tiate these cases.
Disclosures. All authors: No reported disclosures.

1642. Identifying Targets for Prevention Through Clostridium difficile
Population Surveillance
Ghinwa Dumyati, MD1; Rebecca Tsay, MPH, MLS2; Deborah Nelson, MSN, RN2;
1Infectious Diseases, University of Rochester, Rochester, NY; 2New York Rochester
Emerging Infections Program, University of Rochester Medical Center, Center for
Community Health, Rochester, NY
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Background. Antibiotics and Clostridium difficile spores exposures are both impor-
tant factors for the development of C. difficile infection (CDI). Patient movements across
healthcare facilities help with C. difficile spread. Designing CDI prevention strategies re-
quires an understanding of these transmission dynamics as well as predisposing factors.
Methods. Population-based surveillance for CDI started in 2010 inMonroe County,

NY as part of the CDC’s Emerging Infections Program. Medical chart reviews were per-
formed on all county residents with positive C. difficile tests reported by the laboratories.
Incident CDI cases had no history of a C. difficile positive test in the prior 8 weeks. We
divided CDI cases into 4 epidemiologic classifications depending on location of patient
at the time of testing: community-associated (CA: no overnight stay at hospital or long-
term facility (LTCF) in the previous 12 weeks), community onset healthcare facility-
associated (COHCFA: positive test within 12 weeks of discharge from healthcare), hos-
pital onset (HO) and long-term care facility onset (LTCFO).
Results. Over 4 years, 6642 incident CDI cases were identified across the county

which includes 4 hospitals and 33 LTCFs, for an average annual incidence of 225 per
100,000 population. Thirty-five percent of CDI cases were CA, 20% COHCFA, 23%
HO and 22% LTCFO. Exposure to the hospital prior to CDI was common, as 55%
COHCFA and 47% LTCFO cases were discharged from the hospital in the 30 days
prior to CDI. In addition, hospitalization within 7 days of CDI occurred in 29% of
CA cases. Twenty-eight percent of LTCFO and 58% of COHCFA cases were re-hospi-
talized. Forty percent of HO cases were discharged to LTCF. The majority of CDI cases
received antibiotics 12 weeks prior to their illness; 89% of COHCFA, 97% of HO, 86%
of LTCO and 60% of CA CDI cases.
Conclusion. CDI patients frequently moved across the continuum of care and the

community, facilitating C. difficile spread. Antibiotic use prior to infection was com-
mon. Reducing the local burden of CDI therefore requires a community-wide ap-
proach harmonizing both infection control and antimicrobial stewardship efforts in
the hospital, LTCF and outpatient settings.
Disclosures. All authors: No reported disclosures.

1643. Clostridium difficile Infection Related Emergency Department Visits
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Background. There has been an alarming uptrend in the number of cases of C.
difficile infection (CDI) after the introduction of real-time PCR based diagnostic test-
ing. The objective of this study was to interrogate a nationwide emergency department
(ED) database to determine the trend of ED visits related to CDI for the years 2006-
2010.
Methods. Data were obtained from the Nationwide Emergency Department Sam-

ple (NEDS), Healthcare Cost and Utilization Project (HCUP), Agency for Healthcare
Research and Quality for the years 2006-2010. Data were weighted to generate nation-
al-level estimates.
Results. For years 2006–2010, a weighted total of 462,160 patients were dis-

charged from the ED with a primary diagnosis of CDI. The rate (cases/100,000 pop-
ulation) of ED visits with CDI as a primary diagnosis increased from 34.08 in 2006 to
42.37 in 2010; this represented an increase of 24.32% (P < 0.01). There was an in-
creased trend in the number of ED visits with CDI as a primary diagnosis from
2006–2010 (P < 0.01). The highest incidence rate of CDI related ED visits was ob-
served patients ≥ 65 years, while the lowest incidence was in patients 18–24 years.
Of the 462,160 patient cohort, 92.48% of cases were admitted as inpatients to the
hospital. 17,638 of these patients (4.1%) died during the hospital admit. Inpatient
and ED charges increased during the period of the study, from a median of
$20,000 (interquartile range [IQR] $25,000) to $24,000 (IQR $27,000) (P < 0.01).
LOS remained constant at a median of 5 days (IQR 5 days) for this period. Factors
associated with an increased risk of hospital admission included female sex, a comor-
bid burden of ≥3 (aOR 8.25 95% CI 7.89 – 8.62), age ≥65 years (aOR 3.13 95% CI
2.95 – 3.32) and presentation to a metropolitan facility (aOR 2.77 95% CI 2.69 –

2.85). Much smaller risks were associated with female gender (aOR 1.12 95%CI
1.09 – 1.15), Medicaid or Medicare insurance (aOR 1.21 95% CI 1.18 – 1.25), and
presentation to a facility in the Southern region of the United States (aOR 1.06
95% CI 1.02 – 1.09).
Conclusion. CDI related ED visits represent a considerable burden on the health-

care system in the United States. Additionally, an increasing trend in the incidence of
these cases was observed for the years 2006–2010.
Disclosures. All authors: No reported disclosures.
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Background. A substantial proportion of Clostridium difficileinfection (CDI) in
children occurs in community settings. The aim of this study was to characterize
and identify the risk factors for community-associated (CA-) CDI in children.
Methods. Children with CA-CDI evaluated at Texas Children’s Hospital from Jan-

uary 1, 2012 through June 30, 2013 were identified. Two control subjects, frequency
matched by age group, were randomly selected among children with community-as-
sociated diarrhea (symptom onset > 12 weeks after last hospitalization) who tested
negative for C. difficile. Data on demographics, medication use, and outpatient health-
care encounters were collected from medical records. Multivariate logistic regression
was performed to identify predictors of pediatric CA-CDI.
Results. A total of 69 CA-CDI pediatric cases were identified and compared

with 138 control subjects. The majority (62.3%) of CA-CDI cases had an under-
lying chronic medical condition. CA-CDI cases had exposures to antibiotics
(40.6%), gastric acid suppressants (21.7%), and outpatient healthcare settings
(66.7%) within 30 days of illness. However, exposure to an antibiotic, gastric
acid suppressant, or outpatient healthcare setting was not identified within 30
and 90 days of illness in 23.2% and 15.9% of CA-CDI cases, respectively. On
univariate analysis, CA-CDI cases were more likely to have a gastrointestinal
feeding device (20.3% vs 8.0%; P = 0.01) than control subjects. Additionally, ex-
posure to cephalosporins (13.0% vs 4.4%; P = 0.02), clindamycin (5.8% vs 0.7%;
P = 0.04), and outpatient healthcare settings (66.7% vs 48.6%; P = 0.01) within 30
days of illness were more common in CA-CDI cases than control subjects. On
multivariate analysis, CA-CDI was associated with cephalosporin use within 30
days (OR 3.32; 95% CI 1.10-10.01) and the presence of a gastrointestinal feeding
device (OR 2.59; 95% CI 1.07-6.30).
Conclusion. A substantial proportion of children with CA-CDI did not have

a “traditional” risk factor for CDI. Antibiotics are an important risk factor for
CA-CDI in children with risk varying by antibiotic class. Outpatient healthcare
settings may be a source of C. difficile acquisition among children in community
settings.
Disclosures. All authors: No reported disclosures.
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1645. Do asymptomatic carriers of toxigenic Clostridium difficile identified
through inappropriate testing represent a significant risk for transmission?
Sirisha Kundrapu, MD, MS1; Venkata C.K. Sunkesula, MD, MS2; Curtis J. Donskey,
MD3; 1Infectious Diseases, Louis Stokes Cleveland Veterans Affairs Medical Center,
Cleveland, OH; 2Louis Stokes Cleveland Veterans Affairs Medical Center, Cleveland,
OH; 3Infectious Diseases, Case Western Reserve University, Cleveland, OH

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. Inappropriate testing may result in false-positive diagnoses of Clos-
tridium difficile infection (CDI) due to detection of asymptomatic carriers of toxigenic
C. difficile. It has been proposed that carriers identified through inappropriate testing
may contribute to transmission. However, the risk for transmission by carriers iden-
tified through inappropriate testing is unclear.
Methods. During a 1-year period, we determined the proportion of CDI cases in

our facility attributable to inappropriate testing and tested the hypothesis that inappro-
priately tested patients present a significant risk for shedding of spores. For inpatients
with PCR assays from unformed stools, chart review and interviews were conducted to
assess symptoms of CDI. CDI testing was deemed inappropriate if the patient did not
have diarrhea (>3 unformed stools/24 hours) or if diarrhea was present but with an
alternative cause (e.g., laxatives) in the absence of prior antibiotics. For inappropriately
tested patients, we compared the frequency of shedding in those with or without prior
antibiotic exposure.
Results. Of 134 CDI patients, 30 (22%) were deemed to have inappropriate test-

ing. Skin and/or environmental shedding occurred in 33/58 (57%) CDI cases with
appropriate testing vs 5/30 (17%) with inappropriate testing (P = 0.003); for inap-
propriately tested patients with positive CDI test results, skin and/or environmen-
tal shedding was significantly more common for patients who had received prior
antibiotics vs those not receiving prior antibiotics (5/11, 45% vs 0/19, 0%;
P = 0.003). Of the 30 inappropriately tested cases, 20 (67%) had received prior
laxatives.
Conclusion. Nearly one-fourth of CDI cases were diagnosed through inappropri-

ate testing. These cases may represent asymptomatic carriers of toxigenic C. difficile
with unformed stools or diarrhea for other reasons. Shedding of spores was relatively
infrequent among cases diagnosed through inappropriate testing, particularly those
who had not received prior antibiotics.
Disclosures. All authors: No reported disclosures.

1646. Evidence of hospital-associated Clostridium difficile transmission
between patients with asymptomatic carriage and patients with Clostridium
difficile infection
Alison Galdys, MD1; Carlene Muto, MD, MS, FSHEA1; Jane Marsh, PhD2;
Lee Harrison, MD2; Scott Curry2; 1Infection Prevention and Hospital Epidemiology,
University of Pittsburgh Medical Center, Presbyterian University Hospital, Pittsburgh,
PA; 2Infectious Diseases, University of Pittsburgh, Pittsburgh, PA

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. Despite strategies to reduce transmission, Clostridium difficile (CD)
remains a leading cause of morbidity in health care settings. The aims of our study
were (1) to determine if asymptomatic inpatient CD carriers can be liked by molecular
epidemiology to other inpatients with CD infection (CDI) and (2) to determine if ac-
tive surveillance testing (AST) criteria to identify inpatients at risk for vancomycin-re-
sistant Enterococcus (VRE) colonization are sufficiently sensitive to capture
asymptomatic CD carriage.
Methods. Over a 5 day period, all inpatients at University of Pittsburgh Med-

ical Center – Presbyterian Hospital (UPMC) were targeted for one-time AST for
CD via perirectal sampling. Archived stool specimens were obtained from (1)
clinical CDI cases 7 weeks prior to AST for CD, (2) clinical CDI cases during
AST for CD, and (3) clinical hospital-associated CDI (HA-CDI) cases 12
weeks after AST for CD. CD carriage was defined as AST positivity in the ab-
sence of clinical CDI during or +/- 3 months from AST; clinical CDI was defined
as clinician-requested, nucleic stool test positivity for toxigenic CD. Specimens
were cultured for CD using broth enrichment. CD isolates were typed using
tcdC and multilocus variable number tandem repeat (MLVA) genotyping. Isolates
whose MLVA genotypes had a summed tandem-repeat difference of ≤2 were con-
sidered highly related. “Probable” transmission events were inferred when pa-
tients exhibited simultaneous occupancy of the same inpatient ward and their
isolates were highly related. “Possible” transmission events were inferred when
patients exhibited simultaneous occupancy of the hospital, but not the same in-
patient ward, and their isolates were highly related. AST for VRE was performed
according to UPMC policy throughout.
Results. 53 (10%) inpatients were identified as CD carriers. 123 clinical CDI cases

were identified; isolates from 101 (83%) of these episodes were obtained. 6 (5.9%) clin-
ical CDI isolates were highly related to CD carrier isolates, 4 of which were HA and
could be linked epidemiologically to CD carriers – 2 by probable and 2 by possible
transmission events. None of the CD carriers implicated in transmission events under-
went VRE AST.
Conclusion. Hospital-wide AST for CD carriage may identify a reservoir of CD

involved in CDI.
Disclosures. All authors: No reported disclosures.

1647. Are Hospital Floors an Underappreciated Reservoir for Transmission
of Clostridium difficile and Methicillin-Resistant Staphylococcus aureus?
Abhishek Deshpande, MD, PhD1,2,3; Jennifer Cadnum, BS4,5; Dennis Fertelli56;
Brett Sitzlar, BS5,6; Priyaleela Thota, MD7; Thriveen Mana, MS, MBA5;
Annette Jencson, BSMT(ASCP)SM, CIC4; Erica Pozwick5; Holly Doehring2;
Jizal Seikali, BS2; Curtis J. Donskey, MD5; 1Infectious Diseases, Cleveland Clinic,
Cleveland, OH; 2Medicine, Case Western Reserve University, Cleveland, OH;
3Medicine, Cleveland Clinic, Cleveland, OH; 4Louis Stokes Cleveland Veterans Affairs
Medical Center, Cleveland, OH; 5Infectious Diseases, Case Western Reserve
University, Cleveland, OH; 6Infectious Diseases, Louis Stokes Cleveland Veterans
Affairs Medical Center, Cleveland, OH; 7Infectious Disease, Case Western Reserve
Medical School, Cleveland, OH
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Background. Limited attention has been paid to disinfection of floors in health-
care facilities because they are not frequently touched by hands. However, it is plausible
that floors could be an underappreciated reservoir for pathogen transmission because
they are frequently contacted by surfaces that are subsequently touched by hands (e.g.,
shoes, wheelchair wheels).
Methods. In 4 Cleveland area hospitals, we cultured 2 standardized 1 foot2 areas of

the floor in Clostridium difficile infection (CDI) isolation rooms and in non-CDI
rooms for C. difficile, methicillin-resistant Staphylococcus aureus (MRSA) and vanco-
mycin-resistant enterococci (VRE). Occupied hospital rooms were surveyed to deter-
mine the frequency and identification of high-touch objects on floors. Cultures were
collected from surfaces or objects that come in direct contact with floors (e.g., shoes,
socks, wheelchair wheels) and the potential for transfer from these surfaces to hands
was assessed.
Results. Of 120 floor sites, 86 (72%) were positive for C. difficile, 26 (22%) were

positive for MRSA, and 32 (33%) were positive for VRE, with similar results for
each of the hospitals. C. difficile was recovered more frequently from non-CDI than
from CDI rooms (64% vs 43%; P = .003). Occupied rooms had an average of 1.4
high-touch objects in contact with the floor. Of 24 sampled objects in contact with
floors, 14 (24%) were contaminated with one or more of the pathogens. Of the 14 con-
taminated objects on floors, 8 (57%) transferred pathogens to hands.
Conclusion. Our results demonstrate that hospital floors are frequently contami-

nated with pathogens and often contacted by high-touch objects. Hospital floors could
be an underappreciated reservoir for transmission of healthcare-associated pathogens.
Disclosures. All authors: No reported disclosures.

1648. Sixty Percent (60%) reduction in Clostridium difficile infection (CDI)
associated with the introduction of hydrogen peroxide vapor (HPV)
automated room disinfection
Julie Mccord, BSN, RN, MPH, CIC1; Malinda Prewitt, MD2; 1Infection Control, North
Mississippi Medical Center, Tupelo, MS; 2North Mississippi Medical Center, Tupelo,
MS

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. Clostridium difficile is shed into the hospital environment,
and contaminated surfaces are considered to be important in the transmission of
C. difficile spores and the acquisition of C. difficile infection (CDI). A number of
studies have shown that hydrogen peroxide vapor (HPV), an automated room
disinfection (ARD) system, may prevent the transmission of CDI in hospitals. We
implemented HPV for the terminal disinfection of CDI patient’s rooms in 2012
and performed a retrospective study to evaluate whether HPV was associated with
a reduction in CDI.

CDI rate, 24 months prior HPV and first 24 months of HPV (2012 and 2013).

Methods. All cases of CDI are reported to infection control who attribute them
as healthcare-associated (HAI) or non-HAI using the Centers for Disease Control
and Prevention’s criteria for national reporting purposes. HPV was implemented
in early 2012 for the terminal disinfection of rooms vacated by patients with
CDI. Rooms vacated by patients with CDI were disinfected using HPV
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immediately, or held for HPV disinfection prior to the admission of the next patient
when HPV equipment was not available immediately. We evaluated the rate of HAI
CDI in the 2010 and 2011 (pre-HPV) vs the 2012 and 2013 (during HPV usage). A
database recording the details of HPV usage in the hospital was collected
prospectively.
Results. The rate of CDI fell from 1.0 to 0.4 cases per 1,000 patient days in the 24

months before HPV was implemented vs the first 24 months of HPV usage (figure; 258
vs 123 cases, 60% reduction, p < 0.001 using Fisher’s exact test). A total of 3060 rooms
were disinfected using HPV in 2012 and 2013; the average HPV cycle time was 1 hr 48
mins.
Conclusion. Our study suggests that improved disinfection at the time of pa-

tient discharge reduces transmission of CDI in hospitals. Our findings are con-
sistent with other studies, which have reported a similar magnitude of reduction
in CDI associated with the implementation of HPV (30-50%). Our study was be-
fore-after in design, so we cannot rule out the possibility that other factors ex-
plain, at least in part, the difference in rate of CDI that we observed. However, no
formal infection control initiatives were implemented during this period. HPV
should be considered for the terminal disinfection of rooms vacated by patients
with CDI.
Disclosures. All authors: No reported disclosures.

1649. Acquisition of Clostridium difficile Associated with Potentially
Contaminated Inpatient Rooms
Catherine Williams, BS1; Cynthia Whitener, MD2; Kathleen G. Julian, MD2; 1Public
Health Sciences, Penn State Hershey, Hershey, PA; 2Penn State Hershey Medical
Center, Hershey, PA

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. Hospital rooms of inpatients with Clostridium difficile infection
(CDI) can become contaminated with this major pathogen; unless adequately disin-
fected, rooms can serve as a reservoir where subsequent patients hospitalized in the
same room can also become infected with C. difficile (CD). It was incidentally noted
that a patient acquired severe CDI while in a room in our hospital that had recently
been occupied by another patient with CDI. As a pilot for a new surveillance measure,
we sought to estimate the frequency that patients acquire CDI after exposure to a room
recently occupied by a patient with CDI.
Methods. CD test results and room location data were obtained from our 500-bed

tertiary care center’s MedMined database. For the purposes of this surveillance pilot,
hospital-acquired CDI was defined as positive CD PCR test ≥3 days after admission. A
room was defined as “potentially contaminated” when occupied by a patient who had a
positive CD test within the prior 14 days. A patient was defined as exposed if he/she
occupied a “potentially contaminated” room within 14 days prior to testing positive for
CD. The Emergency Department and operating rooms were excluded from the study.
Results. During the period July-September 2013, 93 patients had a positive

CD PCR. Of the 47 hospital-acquired cases, 5 (11%) had developed CDI after
exposure to a “potentially contaminated” room (occupied 0-2 days prior by a person
with CDI).

Geographically
associated cases Room

Dates same room
was occupied

Date 1st

C. difficile positive

Index A Jul 23-28 Jul 22
HAI A Jul 28-Aug 18 Jul 31

Index B Aug 1–Aug 7 Aug 1
HAI B Aug 7-Sep 5 Aug 15

Index C Aug 3-6 Aug 4
HAI C Aug 6-7 Aug 15

Index D Jul 22-Aug 23 Aug 20
HAI D Aug 25-Sep 10 Sep 8

Index E Sep 9-12 Sep 11
HAI E Sep 12-17 Sep 16

Conclusion. In a 3-month period, this specialized surveillance measure uncovered
a small but important percentage of inpatients who had acquired CDI potentially from
a contaminated room. Our hospital subsequently instituted sporicidal (bleach-based)
disinfectants for terminal cleaning of all inpatient rooms. It is relevant to develop com-
puterized algorithms in surveillance systems that can recognize these geographical as-
sociations for hospital-acquired infections; this data can then be used to guide
environmental health interventions.
Disclosures. All authors: No reported disclosures.

1651. Role of Metronidazole vs Vancomycin as Initial Therapy in
Hospitalized Patients with Mild to Moderate Clostridium difficile Infection
(CDI) with NAP1 vs non-NAP1 Disease
Yanina Dubrovskaya, PharmD1; Justin Siegfried, PharmD2; Thomas Flagiello3;
Marco R. Scipione PharmD4; Donald Chen, MD5; Michael Phillips, MD5;

John Papadopoulos, PharmD1; Amar Safdar, MD6; 1Department of Pharmacy,
New York University Langone Medical Center, New York, NY; 2Pharmacy,
New York University Langone Medical Center, New York, NY; 3New York
University Medical Center, New York, NY; 4Department of Pharmacy, New York
University Langone Medical Center, New York, NY; 5Infection Prevention and
Control, New York University Langone Medical Center, New York, NY;
6Infectious Diseases and Immunology, New York University Langone Medical
Center, New York, NY
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Background. Oral metronidazole (Mtz) is regarded as standard therapy for mild
to moderate (mm) CDI. As hypervirulent BI/NAP1/027 strain may result in serious
disease, oral vancomycin (Vm) is increasingly being used as initial therapy for such
infections. However, favorable impact of this shift in treatment strategy is not certain.
To this effect, we reviewed treatment outcomes in patients with mmCDI at our Uni-
versity hospital.
Methods. Standard IDSA guidelines were used to define mmCDI. Response to

treatment and rate of recurrence within 12 weeks after successful initial therapy
were assessed retrospectively. Clinical failure was defined as persistence of diarrhea
or progression to severe disease. Treatment responses to Mtz (500 mg PO 3x daily)
vs Vm (125 mg PO 4x daily) were assessed in patients with NAP1 and nonNAP1
CDI, respectively.
Results. From 513 hospitalized patients with positive C. difficile stool PCR (June

2011 – July 2013), 168 with mmCDI (NAP1 n = 85, non-NAP1 n = 83) were includ-
ed. Age, gender, comorbidities, serum creatinine, albumin and white blood cell count
were comparable among these patients. Fever at initial presentation was common in
patients treated with Vm vs Mtz (34% vs 12%; p = 0.01 and 31% vs 12%; p = 0.04,
NAP1 and non-NAP1 CDI, respectively). Also, proton pump inhibitors were fre-
quently given in patients treated with Vm vs Mtz (74% vs 50%; p = 0.02 and 43%
vs 22%; p = 0.04, NAP1 and non-NAP1 CDI, respectively). In patients with non-
NAP1 CDI treated with Vm vs Mtz, prior antibiotic exposure (<30 days) (86% vs
66%; p = 0.03) and concurrent antibiotic use were common (86% vs 59%;
p = 0.006). For NAP1 CDI, clinical response to Mtz was 86% vs 97% to Vm
(p = 0.1); CDI recurrences were 12% vs 15% in Mtz and Vm treated patients, respec-
tively (p = 0.7). For non-NAP1 CDI, clinical response to Mtz was 78% vs 97% to Vm
(p = 0.007); recurrences were 6% after Mtz and 12% after Vm therapy (p = 0.5). In
logistic regression after adjusting for community-acquired CDI and NAP1 strain
chronic liver disease was identified as a predictor of Mtz treatment failure (OR 4.4,
95% CI 1.19-16.4, p = 0.03).
Conclusion. In this cohort of hospitalized patients Mtz and Vm had similar effi-

cacy in the treatment of NAP1 mmCDI. Clinical response to Vm was higher in patients
with non-NAP1 mmCDI. Reduced Mtz efficacy was observed in patients with chronic
liver disease.
Disclosures. All authors: No reported disclosures.

1652. Retrospective Comparision of Oral Vancomycin Capsules vs Oral
Vancomycin Solution for the Treatment of Severe Clostridium Defficile
Infection
Rania Saleh, MD1; Sharon Sam, PharmD2,3; Lisa Russell, MD4; Paiboon Jungsuwadee,
PhD2; Diane Cluxton, PharmD Candidate2; Alex Mersch, PharmD Candidate2;
1Infectious Disease, Mount Sinai Hospital, Chicago, IL; 2Pharmacy, Roosevelt
University College of Pharmacy, Schaumburg, IL; 3Pharmacy, Mount Sinai Hospital,
Chicago, IL; 4Mount Sinai Hospital, Chicago, IL
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Background. Oral vancomycin was the first agent approved for the treatment of
Clostridium difficile infection (CDI). Vancomycin achieves high concentrations in
the feces following oral administration and is typically formulated as a capsule. Because
vancomycin capsules are significantly expensive, hospital pharmacies extemporane-
ously compound an oral solution using the generic intravenous formulation of vanco-
mycin. Oral vancomycin solution has been shown to display comparable dose-
dependent fecal concentrations with therapeutic levels over 100 times the minimum
inhibitory concentration for C. difficile. The purpose of this study is to evaluate clinical
outcomes between oral vancomycin capsules and oral vancomycin compounded sol-
ution for the treatment of CDI.
Methods. A retrospective review was conducted on adult inpatients who

received oral vancomycin capsules or solution for ≥ 48 hours for the treatment of se-
vere or severe complicated CDI from 2008 to 2013. Data was collected and analyzed to
compare clinical cure and failure rates, CDI recurrence rates, length of hospital stay,
and incidence of complications related to CDI between oral vancomycin capsules
and solution.
Results. One hundred two patients received oral vancomycin for the treatment

of CDI, but 34 patients were evaluated for CDI clinical outcomes. Fifty percent of
the patients were male with a median age of 62 years (range 25 – 97). CDI severity
was similar between the oral capsule and solution groups with 47% of patients with
severe CDI and 35% of patients with severe complicated CDI (p = 0.7908). Overall,
patients treated with oral vancomycin capsules and solution were found to have
clinical cure rates of 74% (14/19) and 67% (10/15), respectively (OR 1.40 (0.32-
6.16), p = 0.7176). Three patients treated with oral vancomycin solution had
CDI recurrences compared to zero patients in the oral capsule group (OR 0.08
(0-1.78), p = 0.0667).
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Conclusion. Severe CDI treated with oral vancomycin solution appears to be as-
sociated with similar clinical outcomes when treated with oral vancomycin capsules.
However, larger, prospective studies are warranted to further characterize this
relationship.
Disclosures. All authors: No reported disclosures.

1653. Results of a Treatment Protocol Encouraging First-Line Use of
Fidaxomicin for Select Patients with Clostridium difficile Infection (CDI)
Bhagyashri Navalkele, MD1; Gemma Downham, MPH, CIC1; Kevin Haynes, PharmD,
MSCE2; Jason Gallagher, PharmD, FCCP, BCPS3; Joseph Reilly, PharmD, MSCE1;
Manish Trivedi, MD1; 1AtlantiCare Regional Medical Center, Atlantic City, NJ;
2University of Pennsylvania School of Medicine, Philadelphia, PA; 3Temple University,
Philadelphia, PA
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Background. Large comparative trials found fidaxomicin to decrease recurrence
rates relative to vancomycin for CDI. The price of fidaxomicin makes universal use
cost-prohibitive. This study evaluates outcomes of patients who received fidaxomicin
or vancomycin after a pathway encouraging fidaxomicin use for recurrent or serious
CDI.
Methods. This was a single-center retrospective study of patients who received

vancomycin or fidaxomicin for CDI during January 2012-January 2014. By protocol
patients were eligible for fidaxomicin if they experienced a recurrent CDI or had 2 of 4
of: immunocompromising conditions; concomitant antibiotics; age > 65 years; lab val-
ues of WBC >15K, SCr rise 1.5x baseline, or albumin <3 gm/dL. Included patients were
adults with C. difficile positive assays and acute diarrhea. All included patients were
fidaxomicin-eligible per the institution protocol. Patients who failed initial therapy
for the CDI episode were excluded. Baseline and clinical characteristics were collected.
The primary outcome was readmissions due to recurrence of CDI within 90 days. Data
were analyzed by Chi-square and t-test as appropriate and logistic regression with re-
admission as a binary variable was performed to determine characteristics associated
with recurrence.
Results. On multivariate analysis that included treatment, severity of initial

CDI, creatinine increase, and concomitant antibiotics, treatment with fidaxomicin
was associated with lower risk of readmission with CDI (OR 0.33, 95% CI
0.12-0.93).

Variable
Vancomycin

(n=46)
Fidaxomicin

(n=49)
P-

value

Age (mean±SD) 72.1±10.1 73.2±11.8 0.64
Length of stay (mean±SD) 10.6±7.42 8.96±725 0.26
ICU (n, %) 9 (19.6%) 13 (26.5%) 0.42
Current CDI episode was
recurrence of earlier infection
(n, %)

22 (47.8%) 38 (77.6%) 0.008

Concomitant antibiotics (n, %) 14 (30.4%) 24 (49.0%) 0.065
Creatinine >1.5x baseline
(n, %)

9 (19.6%) 18 (36.7%) 0.064

Moderate or severe CDI (n, %) 23 (50%) 34 (69.4%) 0.154
Readmission with CDI within
90 days (n, %)

19 (41.3%) 10 (20.4%) 0.027

Conclusion. Treatment with fidaxomicin according to institutional protocol in
our population was associated with less 90-day readmission due to CDI and may be
cost-effective when readmission is taken into consideration.
Disclosures. J. Gallagher, Cubist: Consultant, Consulting fee; Optimer: Scientific

Advisor and Speaker’s Bureau, Consulting fee and Speaker honorarium; Astellas:
Speaker’s Bureau, Speaker honorarium J. Reilly, Optimer: Speaker’s Bureau, Speaker
honorarium; Cubist: Speaker’s Bureau, Speaker honorarium M. Trivedi, Optimer:
Speaker’s Bureau, Speaker honorarium.

1654. Fecal Microbiota Transplant for the Treatment of Recurrent
Clostridium difficile Infection via Encapsulated Cryopreserved
Concentrated Fecally Derived Bacteria: A Cohort Review
Nimit Saraiya, MD1; Kaitlin Poeth, MD1; Bruce Hirsch, MD1; Marcia Epstein, MD1;
Rebecca Schwartz, PhD2; Gerard Honig, PhD3; 1Infectious Diseases, Hofstra North
Shore - LIJ Health System, Manhasset, NY; 2Hofstra North Shore - LIJ Health System,
Manhasset, NY; 3Symbiotic Health, Inc., New York, NY
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Background. Clostridium difficile infection (CDI) is a common and dangerous ill-
ness with a profound medical and economic impact. With the evolution of hypervir-
ulent strains, standard antibiotic approaches are ineffective for increasing numbers of
patients with recurrent CDI. Fecal microbiota transplant (FMT) is an effective strategy
which utilizes the complex fecal microbiota of a healthy donor, providing exogenous
bacterial flora as a therapeutic agent. Although FMT is already being more widely uti-
lized, there is limited data assessing the effectiveness of an orally administered encap-
sulated modality. We reviewed the response of a cohort of patients that received

cryopreserved concentrated fecally derived bacteria by capsules to evaluate the efficacy
of this novel therapeutic approach.
Methods. A total of 19 patients with recurrent CDI were identified from April

2013 to February 2014 as candidates for FMT. Patients’ ages ranged from 27-92
years. In an outpatient setting, under direct supervision, the patients were asked to
swallow approximately 10 capsules. Post transplant, they were monitored for any ad-
verse events and followed to assess clinical status. They were monitored for any post
transplant symptoms with primary end point being resolution of CDI without relapse
within 90 days.
Results. The overall cure rate was 90%. 13 patients (68%) had resolution after

the first transplant; of the 6 patients that did not respond to the initial treatment, 4
went on to have resolution after subsequent transplantation. Abdominal pain was
the only side effect reported post procedure by 5 subjects, or 26%. Of note, one of
the 2 patients that did not achieve remission later died from complications of
health-care acquired pneumonia which was not considered to be related to the
study procedure.
Conclusion. In this retrospective study we found that FMT with oral capsules is

highly effective against recurrent CDI. Although one third of the cases required repeat
transplant, the procedure was well tolerated with an overall cure rate of 90%; with tran-
sient epigastric discomfort noted in 5 instances. This procedure offers an aesthetic,
non-invasive, effective and cost efficient option for treatment of recurrent and persis-
tent CDI.
Disclosures. B. Hirsch, Symbiotic Health: Shareholder, none received

1655. Lack of Adherence to SHEA-IDSA Treatment Guidelines for Severe
Clostridium difficile Infection is Associated with Increased Mortality
Ishan Patel; Manida Wungjiranirun MD; Thimmaiah Theethira, MD;
Javier Villafuerte, MD; Daniel Leffler, MD, MS; Ciaran Kelly, MD; Beth Israel
Deaconess Medical Center, Boston, MA
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Background. Clostridium difficile infection (CDI) is associated with 14,000 deaths
every year in the US according to the Centers for Disease Control and Prevention. In
2010, the Society for Healthcare Epidemiology of America and the Infectious Diseases
Society of America (SHEA-IDSA) published guidelines stratifying the severity of CDI
in patients based on their clinical presentation and laboratory values. They recommend
specific initial treatment of CDI based on this severity stratification. The aims are to
determine our institution’s compliance with the Clostridium difficile treatment guide-
lines and to determine whether noncompliance with the Clostridium difficile treatment
guidelines was associated with adverse outcomes.
Methods. Patients presenting to our institution from December 2012 to Novem-

ber 2013 with a diagnosis of CDI were identified. Clinical parameters, Laboratory val-
ues and Clinical course were obtained from electronic medical records. An adverse
outcome of 90 day mortality with CDI as a primary or contributing factor was used.
Results. 230 patients met our inclusion criteria with a mean age of 63 ± 17. 143

(62%) patients from our study population were male. Adherence to the treatment
guidelines recommended by SHEA-IDSA revealed that 124 (54%) were appropriately
treated, 45 (19.5%) were under-treated and 61 (26.5%) were over-treated. Adherence to
SHEA-IDSA treatment guidelines in different CDI groups was as follows: mild-mod-
erate (61%), severe (57%), severe-complicated (33%), first recurrence (33%) and
second recurrence (100%). 90 day CDI related mortality occurred in 22 patients. 10
of 45 under-treated patients (22%), 10 of 124 appropriately treated patients (8%)
and two of 61 over-treated patients (3%) had 90 day CDI related mortality.
Conclusion. 46% patients did not receive treatment in accordance to SHEA-IDSA

guidelines. More than half of these were over-treated while under-treatment occurred
in 19.5% of cases. Under-treatment was associated with a high mortality (22% vs 8% in
those appropriately treated; p = 0.027). These data suggest that adherence to CDI
guidelines is associated with improved outcomes and emphasis on provision of appro-
priate guideline-based treatment appears warranted.
Disclosures. All authors: No reported disclosures.

1656. One Case of Pediatric Severepdeudomembranous Enteritis Treated
with Fecal Microbiota Transplantation and Literature Review
Yongmei Xiao, MD1; Jiayi Wang1; Yanran Che1; Haifeng Liu1; Hong Zhang2;
Yongchen Yang2; Zhihong Hu1; Ting Zhang, MD, PhD1; 1Department of
Gastroenterology, Hepatology, and Nutrition, Children’s Hospital of Shanghai,
Shanghai, China; 2Department of Laboratory Medicine, Children’s Hospital of
Shanghai, Shanghai, China
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Background. Pseudomembranous enteritis (PME) is an acute inflammatory bowel
disease affecting pediatric population. The aim of this study was to discuss the char-
acteristics, diagnosis, and management of pediatric PME, and the potential possibility
of fecal microbiota transplantation (FMT) application in pediatric PME.
Methods. The clinical manifestations, laboratory testing, diagnosis, and treatment

of one case with severe pediatric PME were reviewed, analyzed, and summarized.
Meanwhile, associated literatures of FMT were reviewed in this article.
Results. 1.A 13-month-old boy admitted with 2-month diarrhea, half-month

edema, hypoalbuminemia, and malnutrition. At the beginning, exploratory laparotomy
and high ligation of inguinal hernia was performed. Multiple broad-spectrum antibiotics
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were daily introduced to this patient during 2 months. Protein-losing gastroenteropathy,
severe PME, electrolyte disturbance, and malnutrition were diagnosed and treated ac-
cordingly. For PME, the patient was treated with 10-day oral metronidazole plus vanco-
mycin for twice, then FMT was performed via nasal jejunal feeding tube. The patient
completely recovered and released.2.In total 143 published articles were reviewed, 217
cases of recurrent Clostridium difficile infection, PME, and antibiotic associated diarrhae
using FMT were included. 191 (88.0%) patients recovered at the first time treated with
FMT. 8 of 9 (88.9%) recurrent patients who received the second FMT recovered. There
was only one report of one pediatric PME case treated with FMT.
Conclusion. It needs to pay more attention to pediatric PME during clinical prac-

tice. Although, FMT might be another practicable option for severe or recurrent PME
cases that was failed with empirical therapy, it is recommend that this strategy should
be taken cautiously to the complicated cases of PME until more data generated from
randomized studies can confirm the safety and effectiveness of FMT.
Disclosures. All authors: No reported disclosures.

1657. Who Seeks a Fecal Microbiota Transplant for Recurrent C. difficile
Infection?: Patient Profile of the PUNCH CD Study
Robert Orenstein, DO1; Erik Dubberke, MD, MSPH2; Cheryl Griesbach, RN3; Mary
Kay Sobcinski, RN, MHA4; 1Infectious Diseases, Mayo Clinic Arizona, Phoenix, AZ;
2Infectious Disease, Washington University School of Medicine, St. Louis, MO; 3Clinical
Studies Unit-Phoenix, Mayo Phoenix, Phoenix, AZ; 4Rebiotix Inc., Roseville, MN
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Background. Managing recurrent C. difficile infection (CDI) is challenging due to
the limited effectiveness of current treatment options. Fecal transplant (FT) appears to
be an effective mechanism for managing multiply recurrent CDI. Studies have looked
at the acceptability of FT. However, little is known about the patients who seek FT for
recurrent CDI. We report the demographics of subjects enrolled in an ongoing Phase 2
study (PUNCH CD) of RBX2660 (microbiota suspension), a next generation standard-
ized and commercially prepared version of FT for the treatment of recurrent CDI.
Methods. The PUNCH CD study enrolled a range of patients with recurrent CDI

who were:≥ 18 years with recurrent CDI who had at least two recurrences after a pri-
mary episode and completed at least two rounds of standard-of-care oral antibiotic
therapy or had at least two episodes of severe CDI resulting in hospitalization.
Results. A total of 40 subjects were enrolled at 11 US centers with 34 subjects receiv-

ing treatment with RBX2660. Study centers were geographically and functionally diver-
sified to include academic health centers located inmajormetro areas, community-based
specialty clinics, and an integrated health system serving a sparsely populated largely
rural state. Baseline characteristics of the 34 treated subjects were: mean age: 66.8
years (range 26.7 to 89.6 years); female (67.6%, n = 23); Caucasian (94.2%, n = 32)
with a mean BMI 24.4 (range: 15.0 to 37.0). Comorbid illnesses included: gastrointestinal
(61.8%, n = 21), cardiovascular (55.9%, n = 19), genitourinary (69.2%, n = 18), and psy-
chiatric (28.1%, n = 9). A total of 76% (n = 26) of subjects were not working (mostly re-
tired) while 24% (n = 8) reported working full- or part-time with no restrictions.
Conclusion. The population of patients seeking treatment in this study of next-

generation FT drug was primarily Caucasian, elderly and female with multiple
comorbidities. These demographics highlight populations with recurrent CDI and
increase the awareness of opportunities to diversify enrollment in trials for recur-
rent CDI.
Disclosures. R. Orenstein, ReBiotix: Investigator and Scientific Advisor, Consult-

ing fee and Research support; Merck: Consultant and Investigator, Research support
E. Dubberke, Rebiotix: Consultant and Investigator, Consulting fee and Research sup-
port; Sanofi Pasteur: Consultant and Investigator, Consulting fee and Grant recipient;
Merck: Consultant and Grant Investigator, Consulting fee and Research support;
Cubist: Consultant and Investigator, Consulting fee and Research support
M. K. Sobcinski, Rebiotix Inc.: Employee, Salary

1658. C. difficile Recurrence is a Strong Predictor of 30-day
Rehospitalization Among ICU Patients
Marya D. Zilberberg, MD, MPH1; Andrew F. Shorr, MD, MPH2; Scott Micek,
PharmD3; Marin Kollef, MD4; 1University of Massachusetts and Evimed Research
Group, LLC, Goshen, MA; 2Pulmonary and Critical Care Medicine, Washington
Hospital Center, Washington, DC; 3Pharmacy, Barnes-Jewish Hospital, St. Louis, MO;
4Pulmonary and Critical Care Medicine, Washington University School of Medicine,
St. Louis, MO
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Background. C. difficile infection (CDI) is as a deadly and costly problem.
As a healthcare-associated complication, CDI has been immune to clinical and
policy efforts to reduce its impact. While its incidence, mortality, morbidity
and recurrence rates among critically ill have been investigated, the impact of recur-
rence on 30-day readmission, another important policy focus, has not been reported.
Methods. We conducted a secondary analysis of a multi-center retrospective co-

hort study of critically ill patients who survived their index hospitalization complicated
by CDI. CDI was defined by the presence of diarrhea or pseudomembranous colitis
and a positive assay for C. difficile toxins A and/or B. Recurrence of CDI (rCDI)
was defined as diarrhea and positive C. difficile toxin after cessation of therapy and
need for retreatment. We used descriptive statistics and a logistic regression to examine
the rates and characteristics of 30-day readmission and the factors that impact it, with a
specific attention to rCDI.

Results. Among 287 hospital survivors, 76 (26.5%) required a readmission
within 30 days after discharge. At baseline, the group requiring a readmission
did not differ significantly from the group that did not based on demographics, co-
morbidities, APACHE II scores or ICU type. Those with a readmission, however,
were more likely to have hypotension at CDI onset (48.7% vs 34.1%, p = 0.025) and
require vasopressors (40.0% vs 27.1%, p = 0.038), had a lower median BMI (24.7 vs
27.8, p < 0.001), and were less likely to require mechanical ventilation (56.0% vs
77.3%, p < 0.001). A far greater proportion of those requiring a readmission than
those who did not had developed a recurrence either during the index hospitaliza-
tion or within 30 days after discharge (28.95% vs 2.84%, p < 0.001). In a logistic
regression, rCDI was a strong predictor of the need for 30-day rehospitalization
(OR 15.33, 95% CI 5.68-41.40).
Conclusion. Over ¼ of all survivors of critical illness complicated by CDI require

readmission within 30 days of discharge. CDI recurrence is a strong driver of such
readmissions.
Disclosures. M. D. Zilberberg, Cubist: Consultant and Grant Investigator, Re-

search support A. F. Shorr, Cubist: Consultant and Investigator, Research support
S. Micek, Cubist: Investigator, Research supportM. Kollef, Cubist: Consultant and In-
vestigator, Research support

1659. Relapse vs Reinfection. Evaluation of Clostridium difficile Isolates
from Incident and Recurrent Infections, Minnesota 2009-2011
Tory Whitten, MPH1; Selina Jawahir, BS2; David Boxrud, MS2; Stacy M. Holzbauer,
DVM, MPH1,3; 1Minnesota Department of Health, Saint Paul, MN; 2Public Health
Laboratory, Minnesota Department of Health, St. Paul, MN; 3Field Services Branch,
Office of Public Health Preparedness and Response, Centers for Disease Control and
Prevention, Atlanta, GA
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Background. Recurrent Clostridium difficile infections (CDI) can be challenging.
Recent studies suggest patients with recurrent infections are more likely to have a re-
lapse of their previous strain type than be infected with a new strain of C. difficile, par-
ticularly those patients infected with the NAP1 strain. We used PFGE to type and
compare 2009-2011 incident and recurrent isolates collected in Minnesota.
Methods. We analyzed data from clinical laboratories in 4 Minnesota counties

participating in active population-based CDI surveillance as part of the CDC Emerging
Infections Program. An incident case was defined as a C. difficile positive stool by either
toxin or molecular assay in a surveillance area resident at least 1 year of age without a
positive test in the prior 8 weeks. A recurrent case was defined as an additional positive
stool collected >2 weeks but <6 months following an incident infection. Pairs of inci-
dent and recurrent isolates underwent PFGE and assigned a NAP type based on the
PFGE pattern. Isolates were classified as indistinguishable if 0 PFGE bands different,
related if = 6 bands and unrelated if > 6 bands.
Results. Of 581 patients with C. difficile isolates, 118 (20%) patients had incident

and recurrent infections and isolates available for analysis. Fifty-four percent of pa-
tients had 1 recurrence (range: 1-5). Among first recurrent isolates, 72% were indistin-
guishable, 14% were related, and 15% were unrelated when compared to the incident
isolate. The median time between the two episodes was 41 days (range: 15-170 days).
Increases in time to recurrence were correlated with increases in PFGE pattern band
differences (r = 0.39, n = 116, p < 0.0001). Most recurrences (82%) occurred within 8
weeks of the incident specimen. Patients with incident NAP1 infections were not
more likely to have recurrences (15% vs 12%; p = 0.5), nor more likely to relapse on
first recurrence (94% vs 82%; p = 0.1) than patients with non-NAP1 infections.
Conclusion. The majority of patients with recurrent CDI had a relapse of their ini-

tial strain type. Patients with NAP1 infections were not at higher risk for recurrence or
relapse. Evaluation of CDI treatment and minimizing risk factors for recurrence are
warranted to ensure patients are able to control the initial infection.
Disclosures. All authors: No reported disclosures.

1660. Risk of Recurrent Clostridium difficile Infection: Impact of
Diagnostics and Treatment
Sujan C. Reddy, MD1; Olivia M. Almendares, MSPH2,3,4; Wendy Baughman, MSPH2,4;
Fernanda C. Lessa, MD5; Monica M. Farley, MD1,2,4; 1Division of Infectious Diseases,
Emory University School of Medicine, Atlanta, GA; 2Georgia Emerging Infections
Program, Decatur, GA; 3Atlanta Research and Education Foundation, Decatur, GA;
4Atlanta VAMedical Center, Decatur, GA; 5Division of Healthcare Quality Promotion,
Centers for Disease Control and Prevention, Atlanta, GA

Session: 203. Clostridium difficile Infection: Epidemiology, Presentation, Treatment
Saturday, October 11, 2014: 12:30 PM

Background. In the setting of expanded use of molecular diagnostics and avail-
ability of fecal microbiota transplant (FMT) for treatment, understanding the epidemi-
ology of recurrent C. difficile infections (CDI) is important.
Methods. We used active laboratory- and population-based surveillance data in

metro Atlanta to identify a cohort of patients aged ≥ 18 years who developed an ini-
tial CDI (iCDI) from January 2010-September 2013. iCDI was defined as the first
C. difficile-positive specimen by either molecular or toxin assay during study period.
Patients were excluded from cohort if a prior CDI was identified from September-
December 2009. Each iCDI patient was followed up for at least 3 months for recur-
rent CDI (rCDI), defined as a C. difficile-positive specimen >14 days from a previous
positive test. A descriptive analysis of patients with rCDI was performed. Cox regres-
sion model was used on a random sample of iCDI patients stratified by age and
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gender to determine adjusted hazard ratios (HR) for recurrence based on iCDI
treatment.
Results. Of 11,945 iCDI cases identified, 22.0% developed a first recurrence, 7.0%

developed a second recurrence, and 2.8% developed three or more recurrences. The
median time to first recurrence was 39 days (IQR: 24-85 days), and 63% occurred with-
in 2 months of iCDI and 94% within a year. Diagnosis was made using a molecular
assay in 49% of iCDI, 54% first, 57% second and 61% of third recurrences. The risk for
a subsequent CDI was higher in those with one recurrence compared to those without
any recurrences (HR 1.56, p < 0.01). For every 10-year increase in age the HR was 1.12
(p < 0.01) for first recurrence and 1.05 (p = 0.01) for second recurrence. Of the 1,814
sampled cases, controlling for age, gender and diagnostic method, rCDI rates were sim-
ilar in those treated with either metronidazole or vancomycin alone (p = 0.13).
Conclusion. Almost a quarter of iCDI cases developed recurrent disease. However,

only a small proportion of cases had multiple recurrences and may benefit from FMT.
The uptake of molecular diagnostics by clinical laboratories may increase detection of
real or perceived recurrences. Additional studies are needed to further evaluate the link
between more sensitive diagnostics and initial therapeutic choices with risk of CDI
recurrence.
Disclosures. All authors: No reported disclosures.

1661. Travel-Associated Infectious Disease Surveillance Using the Pediatric
Health Information System (PHIS) Database
Daniel Olson, MD1; Meghan Birkholz, MSPH2; James Gaensbauer, MD, MScPH3;
Edwin J. Asturias, MD3; James Todd, MD4; 1Pediatric Infectious Diseases, University
of Colorado Denver, Aurora, CO; 2Children’s Hospital of Colorado, Aurora, CO;
3Department of Infectious Disease, Children’s Hospital Colorado/University of
Colorado School of Medicine, Aurora, CO; 4University of Colorado, Denver, CO
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Background. International travel is increasing among US children and adoles-
cents, potentially leading to increased rates of travel-associated infectious diseases
(TAIDs). Surveillance networks for TAIDs in the United States are limited. The
Pediatric Health Information System (PHIS) database now collects detailed data
on all pediatric admissions to 44 children’s hospitals in the United States.
Methods. We identified all discharges with an ICD-9 diagnosis for malaria, ty-

phoid, and dengue from 1999 to 2012 from 16 participating hospitals with complete
data. Readmissions were excluded. Incidence rates were determined by cases divided by
total hospital discharges per year. Individual disease and pooled incidence rates were
compared between 1999-2005 and 2006-2012 as well as before (1999-2006), during
(2007-2009), and after (2010-2012) the US economic recession.
Results. Pooled incidence of TAIDs (malaria, typhoid, and dengue) increased sig-

nificantly between 1999-2006 and 2007-2012, from 12.0 to 15.2 cases per 100,000
person-years (p = 0.048). Incidence rates of each individual disease also increased
but did not achieve statistical significance. Four of 16 hospitals (25%) had a statisti-
cally significant increase in pooled TAID incidence and none saw a significant de-
crease. When comparing before, during, and after the 2007-2009 economic
recession, there was a significant change in incidence rates for dengue (p = 0.016)
and pooled TAID (0 = 0.009), though all diseases studied showed a similar trend
(table).

Hospital incidence rates (cases per 100,000 person-years) of TAIDs in time periods spanning the
US economic recession

1999-2006 2007-2009 2010-2012

Malaria 6.7 6.4 8.4
Typhoid 5.0 4.4 7.0
Dengue† 1.1 0.6 2.5
Pooled†* 12.9 11.3 18.0

†p<0.05 (2007-2009 vs 2010-2012)

*p<0.05 (1999-2006 vs 2010-2012)

Conclusion. Hospital admissions for pediatric TAIDs, including malaria, ty-
phoid, and dengue, are increasing among a large group of pediatric hospitals in
the United States. Incidence rates decreased in 2007-2009 perhaps related to the eco-
nomic recession and reduced travel. The PHIS database may provide a useful surveil-
lance tool to measure incidence of travel-associated diseases among children in the
United States.
Disclosures. All authors: No reported disclosures.

1662. Rates and Risk Factors for Multidrug-resistant Bacterial
Colonization Before and After International Travel
Dana M. Blyth, MD1; Katrin Mende, PhD1,2; Ashley M. Maranich, MD1; Miriam
L. Beckius, MPH1; Kristie Harnisch1; Crystal Rosemann1; Wendy C. Zera BS2; Clinton
K. Murray, MD1; Kevin S. Akers, MD1; 1San Antonio Military Medical Center, JBSA
Fort Sam Houston, TX; 2Infectious Disease Clinical Research Program, Uniformed
Services University of the Health Sciences, Bethesda, MD
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Background. Multidrug-resistant (MDR) E. coli (MDREC) colonization increases
from 2% in US-based to 11% in deployed, healthy military personnel. It is unclear if
colonization with MDR organisms occurs through deployment exposures or risks re-
lated to routine overseas travel. This study evaluates rates and risk factors associated
with MDR gram-negative bacterial and MRSA colonization after international travel.
Methods. Participants traveled internationally ≥5 days. Pre- and post-travel, col-

onizing bacteria from oropharyngeal, nares, groin, and peri-rectal (PR) areas were col-
lected using BD CultureSwabTM MaxV(+). Identification and susceptibilities were
done by the BD Phoenix system. Non-MDR pre- and post-travel MDR within a subject
were compared by pulsed-field gel electrophoresis (PFGE). A questionnaire solicited
demographics and potential risk factors for MDR acquisition (purpose, itinerary, ac-
commodations, water exposure, antimalarials, antibiotics, hospitalizations, and
illness).
Results. Of 58 participants, 41% were male and median age was 64. Pre- and post-

travel swabs were obtained a median of 10 and 7 days before and after travel, respec-
tively. Itineraries included 18 to the Caribbean and Central America, 17 to Asia, 16 to
Africa, 5 to Europe, 4 to South and North America. 17 of 22 taking malaria prophylaxis
used atovaquone/proguanil. Additional systemic antimicrobials included 2 ciproflox-
acin, 1 erythromycin, 1 azithromycin, 1 cephalexin, and 1 unknown antibiotic. The
only MDR organism isolated was MDREC in 5 (9%) participants post-travel (all PR
and unrelated by PFGE). There were no statistically significant associations between
exposure risks and new MDREC colonization. Of 36 participants colonized with E.
coli pre- and post-travel, new resistance was detected: 15 (42%) trim/sulfa (p < 0.01)
and 16 (44%) tetracycline (p < 0.01). Risks associated with new resistance only oc-
curred with tetracycline; notably local water ingestion (p < 0.05). No participants
were colonized with MRSA pre- or post-travel.
Conclusion. Consistent with prior studies, new antibiotic resistance was noted in

colonizing E. coli after international travel. 9% of participants acquired new strains of
MDREC without identified risks.
Disclosures. All authors: No reported disclosures.

1663. Imported Exotic Infectious Diseases in Columbia, Missouri
Hariharan Regunath, MD1; William Salzer, MD1; Umme Aiman Halai, MD2; Deepa
Sirigeere Prabhakar, MD1; William Roland, MD1,3; Nicholas Havens, MD1,3;
Gordon Christensen, MD1; 1Division of Infectious Diseases, University of Missouri,
Columbia, MO; 2Department of Medicine, University of Missouri, Columbia, MO;
3Harry S. Truman Memorial Veterans Hospital, Columbia, MO
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Background. The variety and number of imported exotic infections acquired by
Midwest travelers and immigrants is not well known. Midwest physicians, particularly
in rural settings, may not consider a foreign exotic infection as the cause of illness
among patients who were also travelers or immigrants. We reviewed our past experi-
ence in patients diagnosed with a foreign exotic infection at the University of Missouri,
in Columbia, Missouri.
Methods. From the Geo-sentinel master list, we created a sublist of exotic infections

acquired outside of the United States of America and performed a retrospective chart
review for patients with one or more of these diagnoses. Inclusion criteria: Patients
seen by the Division of Infectious Diseases from January 2001 to January 2014, who
had a diagnosis of an imported exotic infection and 18 years or older. We abstracted
demographic data, travel history, clinical findings, and laboratory results.
Results. We recorded 38 cases of exotic infections. Tuberculosis (TB) was seen in

17 patients with one or more of the following: 4 lymphadenopathy, 4 gastrointestinal, 7
pulmonary, 2 each disseminated and latent TB, and 1 each of genitourinary and spine
TB. There was no specific geographical trend: 3 Central America (CA), 4 Asia, 4 Africa,
2 Oceania and 1 Europe; 3 TB cases also had HIV and 1 had Echinococcosis. The re-
maining cases were diverse in diagnoses and origins: Africa: 4 cases of malaria (3 Af-
rica, 1 Sri Lanka) and 1 each of typhoid (Ghana), paratyphoid (Sierra Leone), giardiasis
(Sudan), loa loa (Gabon) and schistosomiasis (West Africa); Asia: 1 each of typhoid
(Nepal), Leprosy (Sri Lanka), viral hepatitis A (Bangladesh), Japanese encephalitis
(Thailand) and chronic Q fever (Iraq); CA: 2 cases each of neuro-cysticercosis (Mexi-
co) and HTLV-1 (Mexico); 1 each of giardiasis (Ecuador), Chagas disease (El Salvador)
and brucellosis (Mexico).
Conclusion. Like travelers and immigrants from coastal and urban USA settings,

rural Midwest travelers and immigrants can present with a wide variety of foreign ex-
otic infections. Knowledge of the variety and types of such infections is important for
the education and training of health care providers; evaluation of ill patients; and pre-
ventive medicine for travelers.
Disclosures. All authors: No reported disclosures.

1664. Case Series of Imported Enteric Fever in Japan: Clinical
Characteristics, Antibiotics Susceptibility, and Relapse Risk Factors
Takashi Matono, MD1; Yasuyuki Kato, MD, MPH2; Shuzo Kanagawa, MD2;
Nozomi Takeshita, MD, PhD2; Kayoko Hayakawa, MD, PhD2; Yoshihiro Fujiya, MD2;
Momoko Mawatari, MD2; Kei Yamamoto, MD2; Norio Ohmagari, MD, MSc2;
1General Infectious Diseases, National Center for Global Health and Medicine, Tokyo,
Japan; 2Disease Control and Prevention Center, National Center for Global Health and
Medicine, Tokyo, Japan
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Background. To the best of our knowledge, there are limited reports of enteric
fever cases in returning travelers. Following the revision of levofloxacin and ciproflox-
acin breakpoints by the Clinical Laboratory Standard Institute (CLSI) in 2012, we de-
termined clinical characteristics, antibiotics susceptibility, and relapse risk factors for
enteric fever in Japan.
Methods. The retrospective cross-sectional study was conducted in a single insti-

tute in Tokyo, Japan between January 2006 and December 2013. Enteric fever was de-
fined as isolation of Salmonella Typhi or S. Paratyphi from blood and/or stool in a
patient with fever.

Relationship between isolate source and fluoroquinolone sensitivity (n=29)

Isolate source
Antibiotics
susceptibility

South Asia
(n=24),n (%)

Southeast Asia
(n=5), n (%)

Susceptible 0 (0) 4 (80)
Intermediate 18 (75) 1 (20)
Resistant 6 (25) 0 (0)

Results. Of the 35 cases of enteric fever that were diagnosed during the study pe-
riod, 28 (80%) patients had returned from South Asia and 6 (17%), from Southeast
Asia. Only 8 (23%) patients had a pre-travel consultation, including 4 (11%) with a
typhoid vaccination in previous 2 years. Only 16 (47%) of 34 fulfilled the criteria for
sepsis, while 19 (90%) of 21 cases experienced relative bradycardia. Of 35 cases, rose
spots were observed in only 2 (6%) cases and eosinopenia (0-1%) was present in 34
(97%). Of 32 cases with image findings observations include splenomegaly (n = 17,
52%), paraileocecal lymph node swelling (n = 8, 24%), and ileoceccal thickening
(n = 4, 11%). All cases were sensitive to ceftriaxione except for 1 case of ESBL produc-
ing Enterobacteriaceae. None of the detected bacteria from South Asia were susceptible
to fluoroquinolone according to the CLSI 2012 breakpoint (table). The relapse rate was
8.6% with no significant risk for relapse related to days from onset to treatment
(P = 0.28) or sepsis (P = 0.71). However, >7 days to reach defervescence was a signifi-
cantly relapse risk factor (P = 0.035).
Conclusion. Fluoroquinolones are not recommended as empiric treatment

for enteric fever in travelers returning from South Asia. While there are no concerns
for relapse based on the time to start treatment and the severity at the initial presen-
tation, there are for prolonged duration (>7 days) to reach defervescence.
Disclosures. All authors: No reported disclosures.

1665. Health Information Given by Travel Agencies in Pereira, Colombia
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Harold Escudero-Quintero; Sebastián Hurtado-Rodríguez; Andrea Montoya-Restrepo;
Leydi Andrea Morales-Castañeda; Carolina Muñoz-Gómez; Faculty of Health
Sciences, Universidad Tecnologica de Pereira, Pereira, Colombia
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Background. There are no previous studies in Latin America regard health infor-
mation provided by travel agencies. For that reason this study was conducted to assess
health-related information provided by agencies of Pereira, Colombia.
Methods. Five covert investigators visited 36 agencies and requested information

on a package holiday for 1 of 5 destinations randomly assigned to the assessed agency
(Mexico, Panama, Cuzco, Manaus, Rio de Janeiro). Following an in-person interview,
the investigator recorded any health-related information provided on a pretested form.
If none was mentioned, the agent was prompted using a standardized procedure. As-
sessed information included vaccinations, destinations diseases and recommendation
to consult a health professional, among others.
Results. About 11% of the travel agents gave health-related advice spontaneously

and all of those recommended yellow fever (YF) vaccination, while 25% of them gave
information about destination diseases. After being partially prompted by the investi-
gator, 44% provided health advice, 63% mentioned the need for vaccinations, 31% the
recommendation to consult a health professional. After being fully prompted by the
investigator, 33% provided health advice, 77% on vaccinations, 23% about consult a
health professional. However, 11% gave none health-related information. After
asked by Manaus, Brazil (risky for YF), only 1 agency (3%) advice spontaneously
about YF vaccination.
Conclusion. Health-related information provided by travel agencies in Pereira is

low. When given, is superficial and mainly recommending YF vaccination, without
considering destination. Even more, not providing advice in risky destinations (e.g.,
Manaus). Up-to-date and readily available information on health risks should be pro-
vided to travel agencies and structured training given in collaboration with health
professionals.
Disclosures. All authors: No reported disclosures.

1666. Transmission potential and operational costs for possible mumps
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Edith Lederman, MD, MPH1; Jennifer Merte, MPH1; Philip Farabaugh, MD1;
Giles Durano, FNP1; Kevin Mc Dermott, RN, BSN1; Diana Liebner, RN, BSN1;
Misty Lang, BS2; Jennifer Nybo, RN, BSN3; Diana Elson, DrPH, MA1; 1ICE Health
Service Corps, Washington, DC; 2Washington State Department of Health, Shoreline,
WA; 3Tacoma-Pierce County Health Department, Tacoma, WA

Session: 204. Infectious Diseases in Travelers, Immigrants, and Refugees
Saturday, October 11, 2014: 12:30 PM

Background. On January 13, 2014 a previously healthy 43 year old male detainee
who had been in custody for 323 days was evaluated for fever, unilateral parotid gland
swelling and pain; he was referred to a local hospital given hemodynamic instability. In
the hospital he was treated empirically for bacterial parotitis with intravenous vanco-
mycin and was serologically evaluated for possible mumps virus infection.
Methods. A commercial mumps virus IgM assay was positive for the case-patient

which initiated clinical examination, cohorting and mumps serology testing of 105 in-
dividuals who were in the same detention dormitory or worked with the ill detainee
during kitchen duty.
Results. Among the 105 cohorted detainees, 12.4% (n = 13) were found to be sus-

ceptible to mumps; none were found to have clinical evidence of mumps. Medical staff
spent an estimated 35 hours evaluating the cohort with an estimated laboratory cost of
$2,400. Subsequent confirmatory testing by the Washington State Public Health Lab-
oratory on the same initial serum specimen of the suspected index case was negative for
mumps IgM while positive for mumps IgG, indicating that preliminary testing was a
false positive.
Conclusion. Our study indicates that immigration detention populations are vul-

nerable to mumps virus outbreaks given immunity levels below the threshold neces-
sary to prevent transmission in a closed population. Initial submission of a salivary
specimen for detection of mumps virus RNA as well as serum for mumps IgG
could have excluded the diagnosis of mumps expeditiously, preventing the direct
and opportunity costs noted above as well as unmeasured cost related to delays in cus-
tody operations and patient anxiety.
Disclosures. All authors: No reported disclosures.

1667. Typhoid fever among immigration detainees: infection control
challenges and potential for intra-and inter-facility spread
Edith Lederman, MD, MPH1; Jennifer Merte, MPH1; Michael Reed, BSN, RN1; Ingrid
St. Amand, MSN, BSN, RN1; Akara Ingram, BSN, RN1; Brent Stephen, MBA, MSHS1;
Mark Nienhuis, PA-C1; Duane Caneva, MD2; Diana Elson, DrPH, MA1; 1ICE Health
Service Corps, Washington, DC; 2U.S. Customs and Border Protection,Washington, DC

Session: 204. Infectious Diseases in Travelers, Immigrants, and Refugees
Saturday, October 11, 2014: 12:30 PM

Background. In 2013, five patients with confirmed typhoid fever were diagnosed
while in U.S. Immigration and Customs Enforcement (ICE) or U.S. Customs and Bor-
der Protection (CBP) custody. Four patients required hospitalization; two of the pa-
tients, both from a South Asian country, were infected with drug resistant isolates.
All hospitalized patients survived without sequelae and were returned to the respective
law enforcement agency in stable clinical condition.
Methods. Confirmed cases had fever as well as a stool and/or blood culture pos-

itive for Salmonella typhi. Potential contacts were calculated for each typhoid fever case
based on facility layout and dormitory census. Each patient was housed in at least two
distinct facilities during their period of ICE custody; some patients transferred multiple
times. The census of ICE detainees housed in these facilities ranged from approximate-
ly 180 to 1800 detainees.
Results. These cases had close contact with an estimated 1300 other detainees in a

total of nine facilities. All of cases were barred from kitchen duties. Challenges were
encountered during the education of infected patients and other detainees due to
low English proficiency and cultural diversity requiring the use of multilingual, low
literacy posters and the use of telephonic translators.
Conclusion. Although the average time in custody prior to diagnosis and treat-

ment was less than one week, asymptomatic carriers pose a unique risk given the po-
tential for direct contact for extended periods of time and contamination of food as
kitchen workers. Providers seeing patients in the immigration detention setting who
present with febrile illness, even after extended custody stays, should consider typhoid
fever in the differential diagnosis given the potential of intra- and inter-facility trans-
mission. Hand hygiene, sanitary toileting practices and food handling training are cor-
nerstones in prevention of spread within the detention setting.
Disclosures. All authors: No reported disclosures.

1668. Prevalence of Eosinophilia and Parasites in a Newly Arrived Refugee
Population
Thomas Herchline, MD1,2; Brandon Kohrs3; 1Internal Medicine,Wright State University
Boonshoft School of Medicine, Dayton, OH; 2Public Health - Dayton and Montgomery
County, Dayton, OH; 3Ohio University College of Osteopathic Medicine, Athens, OH

Session: 204. Infectious Diseases in Travelers, Immigrants, and Refugees
Saturday, October 11, 2014: 12:30 PM

Background. Eosinophilia is a major health issue concerning immigrant popula-
tions from parasite endemic regions such as Sub-Saharan Africa, the Middle East and
Asia. The presence of eosinophilia is most commonly due to parasite infections in this
group. This study was undertaken to assess the prevalence of eosinophilia and the
prevalence of parasitic infections in refugees being resettled in Dayton, Ohio.
Methods. This was a retrospective chart review of all refugees who were evaluated

at Public Health –Dayton andMontgomery County (Ohio) from 2009-2013. Inclusion
criteria was country of origin in Africa, Asia or Middle East. Evaluation included a sin-
gle stool examination for O&P as well as a CBC with automated differential. Refugees
were excluded from the study if there was no country of origin listed, or for missing lab
values. Eosinophilia was defined as absolute eosinophil count > 500 cells/μL or eosin-
ophil percentage≥ 7.0.
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Results. A total of 637 charts of individuals were reviewed; 39 were excluded from
analysis. Of the remaining 598 refugees, 364 were male and 234 female. A total of 300
were from countries in Africa, 211 from the Middle East and 87 from Asia. The mean
age was 29.1; 450 (75.3%) of refugees were adults (age≥ 18 years). Overall, 197 (32.9%)
of the refugees had a positive screen for O&P. The most common parasite found was
Giardia (29), followed by E. histolytica/dispar (17), Schistosoma (4), Hookworm (4),
Strongyloides (3), Trichuris (3), and Ascaris (1). Non-pathogens were found in a
total of 165 refugees. Eosinophilia was noted in 95 (15.9%) of the refugees and was
associated with the finding of a tissue parasite in the stool O&P screen.
Conclusion. The percentage of refugees arriving with intestinal helminth infection

was fairly low in this study, as compared to studies prior to the recommendation for
refugees from sub-Saharan Africa and Asia to receive empiric therapy with albendazole
prior to departure. Despite the recommendations for pre-departure treatment, many
refugees arrive in the United States with parasitic infection, and many more have sig-
nificant eosinophilia, emphasizing the need for prompt and thorough screening after
arrival in the US.
Disclosures. All authors: No reported disclosures.

1669. Genetic Diversity of Pneumolysin and Pneumococcal Histidine Triad
Protein D of Streptococcus pneumoniae Isolated from Invasive Infections in
Children
Ki Wook Yun, MD, PhD1,2; Young June Choe, MD, MPH3; In Ae Yoon, MD3; Eun
Hwa Choi, MD, PhD3,4; Hoan Jong Lee, MD, PhD, FIDSA3,4; 1Pediatrics, Chung-Ang
University College of Medicine, Seoul, South Korea; 2Pediatrics, Seoul National
University College of Medicine, Seoul, South Korea; 3Department of Pediatrics, Seoul
National University Children’s Hospital, Seoul, South Korea; 4Department of
Pediatrics, Seoul National University College of Medicine, Seoul, South Korea

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. The currently available vaccines for Streptococcus pneumoniae have
limited serotype coverage. A protein-based universal vaccine could be a feasible and
preferable alternative to broaden the protection provided by the vaccine. Pneumolysin
(Ply) and pneumococcal histidine triad protein D (PhtD) are considered to be next-
generation protein vaccine candidates. We aimed to analyze the genetic diversity of
Ply and PhtD, and to evaluate their antigenic homogeneity.
Methods. A total of 173 pneumococcal invasive isolates were obtained during the

period between 1991 and 2011. Serotypes were determined using the Quellung reac-
tion, along with additional sequencing for capsular genes. Sequencing and allele typing
for ply and phtD genes were performed using known or newly designed primers. Phy-
logenetic analysis was performed and antigenicity was compared for each allele type of
the ply and phtD genes.
Results. A total of 27 serotypes were identified, with 19A (n = 30, 17.3%) and 23F

(n = 24, 13.9%), being most common. In the ply gene, allele 1 (n = 64, 37.0%), 2 (n = 87,
50.3%), 3 (n = 4, 2.3%), 9 (n = 14, 8.1%), 10 (n = 1, 0.6%), and the newly assigned al-
leles 19 (n = 2, 1.2%) and 20 (n = 1, 0.6%) were identified. Analysis of the phtD gene
with respect to nucleotide size revealed 13 allele types. Allele 5 (n = 127, 73.4%) was
most common, followed by allele 9 (n = 14, 8.1%), 2 (n = 8, 4.6%), and 3 (n = 5,
2.9%). The sequence and antigenicity of the ply and phtD alleles displayed extensive
homogeneity.
Conclusion. The genetic and antigenic diversity of Ply and PhtD was very limited.

As candidates for the universal protein vaccine, the Ply and PhtD may have potential to
broaden the coverage provided by the vaccine.
Disclosures. K. W. Yun, National Research Foundation of Korea: Investigator,

Research grant H. J. Lee, National Research Foundation of Korea: Investigator,
Research grant

1670. Comparative Metagenomics of Polymicrobial Surface Organisms and
Their Invasive Monomicrobial Analogs Indicates the Rate of Genetic
Alterations in the Infectious Organisms not Influenced by the Local
Microbiome
Lindsey Nielsen, PhD; Erik Snesrud, BS; Fatma Onmus-Leone, MS; Anna Ong;
Yoon Kwak MS; Paige Waterman, MD; Emil Lesho, DO; Walter Reed Army Institute
of Research, Silver Spring, MD

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. Why only some bacteria isolated from mixed populations predom-
inate or become infectious is incompletely understood, although ecological interac-
tions of communities of bacteria referred to as the microbiome is gaining popularity
as one explanation. We hypothesized that whole genome mapping (WGM) and se-
quencing (WGS) could reveal metagenomic differences pertinent to this phenomenon.
Methods. From a collection of >20,000 isolates and clinical data, we identified pa-

tients who had the same species isolated from both a sterile site such as blood (mono-
culture), and a non-sterile (polymicrobial) site such as a wound or surveillance culture.
These ‘paired isolates’ then underwent WGM and WGS to determine if genomic re-
arrangements and/or single nucleotide changes occur more frequently in pathogens
isolates from mixed vs pure infection habitats.
Results. WGM of 18 paired isolates did not reveal larger genomic rearrangements

more frequently in polymicrobial than monomicrobial cultures. Further supporting
these data at higher resolution, WGS did not reveal more subtle (i.e., single nucleotide
variations (SNV) or point mutations) that were intrinsic to the pathogen or influenced

by the ecology of the surrounding bacterial community. On rare cases, a stretch of
DNA was found unique to an individual isolate within a pair, but this finding is not
enough to substantiate a claim that presence of a pathogen in a microbiome environ-
ment is correlated with heritable genetic alterations relative to monoculture sites. There
were no significant genomic differences between polymicrobial surface organisms and
their invasive monomicrobial analogs.
Conclusion. Interactions between the pathogen and the greater bacterial popula-

tion did not influence the frequency in which large scale genomic rearrangements,
SNVs, or point mutations accumulated. Rather, our data suggests that the influence
of other nearby organisms on the pathogen was minor, if any, and supports the notion
that pathogenicity is inborn to the organism itself regardless of the surrounding
community.
Disclosures. All authors: No reported disclosures.

1671. A Fatal Outbreak of a Rare but Emerging Clone of Extensively Drug-
resistant Acinetobacter baumannii with Enhanced Virulence
Crystal Jones, PhD1; Megan Clancy, MD2; Shweta Singh1; Cary Honnold DVM1;
Erik Snesrud, BS1; Patrick Mcgann, PhD1; Fatma Onmus-Leone, MS1; Ana Ong1;
Yoon Kwak MS1; Paige Waterman, MD1; Daniel Zurawski, PhD1; Robert Clifford,
PhD1; Emil Lesho, DO1; 1Walter Reed Army Institute of Research, Silver Spring, MD;
2Providence Alaska Medical Center, Anchorage, AK

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. The virulence mechanisms of Acinetobacter baumannii(AB) are not
completely understood. Also, a high degree of virulence in immunocompetent hosts is
unusual for AB. A cluster of six fatal AB infections in mostly immune-competent pa-
tients who received early infectious diseases consultation and appropriate antimicro-
bial therapy led us to hypothesize that isolates from these patients could possess unique
traits that enhance virulence.
Methods. To test our hypothesis, we determined the health status of patients using

three different co-morbidity and illness severity scoring systems, characterized isolates
using comparative genomics, and evaluated the virulence of each isolate in a validated
animal model.
Results. No patient had scores that indicated excessive co-morbidities or critical

physiologic dysfunction. Two patients had bacteremia scores that indicated severe ill-
ness. Genomic analysis showed that two unrelated AB clones were associated with the
infections. The clone associated with the majority (5 of 6) of patient deaths, clade B, is
evolutionarily distinct from the three main international clonal complexes and is most
closely related to strains isolated in the Czech Republic in 1994 and in a U.S. military
hospital in Germany in 2003. One clade B isolate, MRSN16897, is hyper-virulent in a
murine pulmonary model of infection when compared to other well-known and pre-
viously tested AB isolates. Of note, MRSN16987 establishes disseminating, fatal infec-
tions, even in healthy mice when other strains of AB cannot. Clade B strains contain
virulence genes whose products differ from those in the majority of AB strains, includ-
ing loci involved in iron metabolism, protein secretion, and glycosylation. Using ge-
nome sequences of the fatal strains and related isolates from our repository, we
developed a PCR-based assay to rapidly and specifically detect clade B isolates.
(This clade is not distinguishable by multi-locus sequence typing.)
Conclusion. We identified genomic correlates of virulence (a unique gene set in

the progenitor, and 4 single nucleotide changes a hypervirulent derivitave ) in the
emerging AB clone. This clone is notable for a combination of resistance and higher
virulence. Our findings highlight the value of combining surveillance, biobanking, and
basic research.
Disclosures. All authors: No reported disclosures.

1672. Streptococcus pneumoniae Evades the Acute Inflammatory Response
to Mucosal Colonization through Regulation of the Paracrine Lipid
Mediator Platelet-Activating Factor
Christopher Hergott, BS; University of Pennsylvania, Philadelphia, PA

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. Streptococcus pneumoniae (the pneumococcus) remains a leading
cause of infectious mortality worldwide. Acquisition of the pneumococcus occurs at
the nasopharyngeal mucosa and elicits a rapid influx of neutrophils (PMNs) to the
nasal lumen. However, the pneumococcus efficiently eludes clearance by PMNs and
persists in the nasopharynx weeks after the acute inflammatory response recedes, am-
plifying the risk of invasive disease. A growing number of studies implicate the secreted
phospholipid platelet-activating factor (PAF) as an important local mediator of PMN
recruitment and activation in response to mucosal infections. While the pneumococ-
cus has been shown to secrete a cell wall-bound esterase, Pce, which efficiently hydro-
lyzes PAF in vitro, it remains unknown whether regulation of local PAF concentration
influences pneumococcal survival during colonization.
Methods. We make use of atraumatic colonization of the murine nasopharynx to

model carriage in the human upper respiratory tract.
Results. We demonstrate that pneumococci lacking Pce (Pce−) elicit greater num-

bers of luminal PMNs with elevated expression of the phagocytic receptor CD11b
compared to wild type (WT) bacteria. Despite unaltered sensitivity to PMN phagocy-
tosis in vitro, Pce− bacteria exhibit a significant competitive survival defect during col-
onization which is completely abrogated upon systemic PMN depletion. Intranasal
treatment with PAF receptor antagonists also abrogates the Pce− survival defect, indi-
cating that local PAF signaling may mediate this PMN-dependent effect. In vitro, pre-
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incubation of PAF with WT (and not Pce−) pneumococcal lysates prior to PMN stim-
ulation inhibits CD11b surface expression, suggesting Pce inhibits PAF-mediated
PMN activation directly. Accordingly, restoration of neutrophil activation in vivo
through intranasal administration of PAF or pro-inflammatory bacterial by-products
suppresses the competitive advantage of wild type pneumococci over the Pce− mutant.
Conclusion. Taken together, our findings suggest that pneumococcal Pce esterase

contributes to innate immune evasion through hydrolysis of PAF, thereby actively in-
hibiting PMN phagocytic capacity in trans and promoting pneumococcal persistence
during colonization.
Disclosures. All authors: No reported disclosures.

1673. Microbial and Inflammatory Markers for Fatal Clostridium difficile
Associated Diarrhea
Zhi-Dong Jiang, MD, PhD1; Kevin W. Garey, PharmD, MS2; Todd M. Lasco, PhD3;
Herbert Dupont, MD, FIDSA4; 1Center for Infectious Diseases, University of Texas,
School of Public Health, Houston, TX; 2University of Houston College of Pharmacy,
Houston, TX; Clinical Sciences and Administration, University of Houston College of
Pharmacy/St. Luke’s Episcopal Hospital, Houston, TX; 3Clinical Laboratory, St Lukes
Episcopal Hospital, Houston, TX; 4St. Luke’s Episcopal Hospital/Kelsey Research
Foundation/Kelsey-Seybold Clinic, Houston, TX

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. With its rising mortality rate in C. difficile infection (CDI), under-
standing the microbial factors and host inflammatory response associated with fatal
infection is of public health importance. We hypothesize that subjects with fatal com-
pared with treatment-responsive CDI are different in terms of host fecal inflammatory
markers and toxin type of infecting C. difficile strain.
Methods. Between June 2011 and March 2013 in a teaching hospital in Texas

Medical Center, a prospective study of all consenting CDI subjects identified 34
fatal cases. Patients in a comparison group consisted of the next subjects enrolled in
the study without fatality (N = 34). All participates submitted a diarrheal stool that was
C. difficile cytotoxin B positive. Aliquots of the original stool sample were tested for
interleukin (IL)-8.
Results. Twenty-four of 34 (71%) fatal cases died within 10 weeks of onset of CDI.

The number of patients with detectable fecal IL-8 concentration for the fatal cases was
12/34 (35%) compared with the non-fatal controls that were positive for IL-8 in 8/34
(24%). The mean value of fecal IL-8 in the fatal group was 940.62 ± 1001.66pg/mL
compared with 185.24 ± 592.39pg/Ml for the non-fatal subjects (p = 0.094). Eleven
of 21 patients with fatal outcome within 10 weeks of CDI had detectable fecal IL-8
with a mean concentration of 511.17 ± 1168.38pg/mL; statistically higher than in the
controls (p = 0.04).
Presence of tcdC deletion in C. difficile isolates from patients with fatal CDI (13/

34 = 38%) was statistically higher than found with controls (5/34 = 15%, p = 0.02). Pa-
tients who died within 10 weeks of onset CDI had higher prevalence of tcdC deletion
(13/24 = 54%) than patients who survived more than 10 weeks (p = 0.007).
Conclusion. Host and microbial factors are important in the fatal outcome in CDI.

Patients who had a fatal outcome more often had stools positive for IL-8 and had in-
creased concentrations of fecal IL-8 compared with non-fatal CDAD. Fatal cases of
CDADmore often were infected by a potentially hypervirulent strain of C. difficile pos-
itive for tcdC deletion. The differences seemed particularly striking when looking at the
group who expired within 10 weeks of a CDI diagnosis, probably more indicative of
CDAD-associated mortality than the patients showing more remote fatality.
Disclosures. All authors: No reported disclosures.

1674. Genomic Variation in Human Herpesvirus-8 and Implications for
Pathogenesis of Kaposi Sarcoma: an analysis of GenBank sequences
Jason Goldman, MD1,2; Wenjie Deng, MS3; Breana Hall, BS3; Warren Phipps, MD,
MPH1,2; Corey Casper, MD, MPH, FIDSA1,2; James Mullins, PhD3; 1Division of
Allergy and Infectious Disease, University of Washington, Seattle, WA; 2Vaccine and
Infectious Disease Division, Fred Hutchinson Cancer Research Center, Seattle, WA;
3Departments of Microbiology and Laboratory Medicine, University of Washington,
Seattle, WA

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. Human herpesvirus 8 (HHV-8) is the etiologic agent for Kaposi sar-
coma, Primary Effusion Lymphoma and Multicentric Castleman’s Disease, conditions
with heterogenous clinical manifestations. Little information exists on diversity in the
genomic sequences of HHV-8 which codes for proteins that modulate cell cycle reg-
ulation, immune function and angiogenesis and the impact of this diversity on HHV-
8-associated disease.
Methods. All HHV-8 sequences from GenBank were aligned in MOSAIK with re-

finement in Geneious (Biomatters, Ltd.). Perl scripts were used to calculate genome
sequence coverage, regional variation by Hamming distance and nucleotide positional
variation by Shannon entropy score. Hamming distance for each 50 nucleotide window
is the pairwise distance between 2 sequences averaged over all sequences. Shannon En-
tropy score is given by Hn = , where is the probability of each of 4 possible nucleotides
at position n, based on the distribution in all sequences.
Results. Six whole genome sequences of HHV-8 (half derived from cultured

virus) were available in GenBank, along with 2558 subgenomic fragments, 93% of
which were <1kb. Only 6 regions of the HHV-8 genome had >25 sequences available
with K1, ORF26/27 and ORF75/K15 accounting for 2140 (83%) of the total available

sequences. Across the HHV-8 genome, mean Hamming distance was 0.3. In K1 and
K15, mean (range) Hamming distance was 3.7 (0-15.8), and 2.0 (0-6.6), respectively.
Hn = 0 for 97.0% of the genome with a maximum of 1.27. For the 4206 positions with
Hn > 0, mean (SD) Hn = 0.31 (0.18) and only 17.6% of these fell into non-coding
regions. Of the 10% most variable positions (n = 469, Hn > 0.562), 322 (68.7%) of
these single nucleotide polymorphisms (SNPs) fell within 11 of 24 pre-identified
viral oncogenes.

Conclusion. There are scant sequences available for most of the HHV-8 genome.
Hamming distance analysis revealed low regional diversity except in the known highly
divergent genes of K1 and K15/ORF75. Remaining positional genomic heterogeneity
were SNPs in coding regions, including many in genes with putative oncogenic activity.
Newer sequencing technologies have great potential to explain the relationship be-
tween HHV-8 genomic diversity and disease phenotypes.
Disclosures. All authors: No reported disclosures.

1675. A Novel Murine Pneumonia and Bacteremia Model for Carbapenem-
Resistant Klebsiella pneumoniae Infection
Michael Kavanaugh, MD1; Matthew Johnson, DVM2; Paul Graf, PhD3;
Wesley Campbell, MD1; Matthew Russell, MD4; Lucy Betterton2; Ramon Ayoade5;
Cara Pugliese DVM6; Natalie Hall, PharmD7; Brent House, PhD3; Kejian Chen, MD,
PhD2; Ryan Maves, MD4; 1Infectious Diseases, Naval Medical Center San Diego, San
Diego, CA; 2CID, Naval Medical Center San Diego, San Diego, CA; 3Laboratory, Naval
Medical Center San Diego, San Diego, CA; 4Internal Medicine, Naval Medical Center
San Diego, San Diego, CA; 5Vivarium, Naval Medical Center San Diego, San Diego,
CA; 6Special Operations Command, Camp Pendleton Marine Corps Base, Camp
Pendleton, CA; 7Pharmacy, Naval Medical Center San Diego, San Diego, CA
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Background. The incidence of carbapenem-resistant Klebsiella pneumoniae
(CRKP) infections has increased significantly in recent years, posing a major
public health threat. Invasive CRKP infections may retain in vitro susceptibility only
to second-line agents such as tigecycline and polymyxins, with mortality as high as
58% in some series. Present clinical data has relied principally on retrospective studies.
Developing effective animal models is critical in evaluating future treatment
combinations.
Methods. Animal use committee approval was obtained. Following 7 days of

acclimation, outbred female Swiss-Webster mice were administered cyclophospha-
mide 150 mcg/kg four days and 100 mcg/kg one day prior to inoculation to induce
neutropenia with hematologic verification. Under isoflurane anesthesia, mice re-
ceived 50 µL of a 108 colony forming units per milliliter (CFU/mL) aerosolized sus-
pension of American Type Culture Collection (ATCC) strain 1705, K. pneumoniae
via tracheal intubation. Mouse wellness was evaluated using a standardized scoring
system to establish a humane marker for euthanasia and was also used as a surro-
gate of mortality prior to the pre-defined 96-hour end-point. At necropsy, quanti-
tative blood cultures were obtained via terminal cardiac puncture, and lung samples
were taken for histologic evaluation and quantitative tissue culture. Specimens were
plated on CHROMagar KPC1 plates (CHROMagar, Paris, France) to confirm
CRKP.
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Results. Initially, a lethal dose (LD) study was performed utilizing doses from 106-
109 CFU/mL. A total of 79 mice were inoculated with the 108 CFU/mL dose establish-
ing a 75% pre-endpoint mortality (LD 75) with lung bacterial counts averaging 7.46 x
1010 CFU/mL and average time to mortality of 69.3 hours. CRKP bacteremia was de-
tected in 79% of infected mice. Lung weights averaged 0.523 grams (normal 0.280
grams/ 21 gram mouse). Gross lung pathology routinely demonstrated moderate to
severe consolidative pneumonia often with alveolar hemorrhage.
Conclusion. Findings suggest that sepsis and bacteremia can be reliably produced

in neutropenic Swiss-Webster mice via the tracheal inoculation of K. pneumoniae
(ATCC 1705). This model has promise for future in vivo testing of antimicrobial reg-
imens for highly drug-resistant Gram-negative bacilli.
Disclosures. All authors: No reported disclosures.

1676. Salivary Levels of Streptococcus mutans in Individuals with
Temporomandibular Disorders
Leonardo Victor Galvão-Moreira1; Cláudia Monteiro De Andrade2; Jéssica Francisca
Fernandes De Oliveira2; Patrícia De Maria Silva Figueiredo2; Luciana Salles Branco-
De-Almeida3; 1Brock University, St. Catharines, ON, Brazil; 2University Center of
Maranhão, São Luís, Brazil; 3Federal University of Maranhão, São Luís, Brazil
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Background. Individuals with temporomandibular disorders (TMD) may
experience higher levels of psychological stress and chronic pain, as well as some
biochemical and immunological salivary changes; however, microbiological parame-
ters related to dental caries have not yet been investigated in this population.
The aim was to evaluate whether TMD patients present higher levels of Streptococcus
mutans in saliva.
Methods. Cross-sectional study which included 39 patients with TMD, selected

according to the Fonseca’s questionnaire and the Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD), and other 33 individuals with no
TMD symptoms (control group). The volunteers were classified according to their car-
ies risk in low, intermediate or high risk. Unstimulated saliva samples were collected
from both TMD and the control group on the morning shift from 9 to 11am, at least
one hour after the last meal. Aliquots of 100mL of each saliva sample were diluted,
plated on Mitis Salivarius Agar containing Bacitracin, and then they were incubated
(5% CO2, 37°C, 48 hours) in order to quantify S. mutans levels (CFU/mL); the colonies
growth was confirmed by polymerase chain reaction (PCR).
Results. When the Student’s t-test was applied, there was no statistically significant

difference between the TMD and the control group (p > 0.05).
Conclusion. Individuals with TMD did not show higher levels of S. mutans in sal-

iva than the control group. Further studies investigating such a relationship should be
carried out.
Disclosures. L. V. Galvão-Moreira, FAPEMA: Grant Investigator, Research

grant and Research support C. Monteiro De Andrade, FAPEMA: Grant Investiga-
tor, Research grant P. D. M. Silva Figueiredo, FAPEMA: Grant Investigator,
Research support L. S. Branco-De-Almeida, FAPEMA: Grant Investigator,
Research support

1677. Macrophage migration inhibitory factor (MIF) promotes clearance of
pneumococcal colonization
Rituparna Das, MD, PhD1; Meredith Larose, BA1; Christopher Hergott, BS2; Lin Leng,
PhD3; Richard Bucala, MD, PhD4; Jeffrey N. Weiser, MD2; 1Infectious Disease,
University of Pennsylvania, Philadelphia, PA; 2University of Pennsylvania,
Philadelphia, PA; 3Yale University School of Medicine, New Haven, CT;
4Rheumatology, Yale School of Medicine, New Haven, CT

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. Human genetic polymorphisms associated with decreased expres-
sion of macrophage migration inhibitory factor (MIF) have been linked to the risk
of community-acquired pneumonia (CAP).
Methods. Since Streptococcus pneumoniae is the leading cause of CAP and nasal

carriage a precursor to invasive disease, we explored the role of MIF in the clearance of
pneumococcal colonization in a mouse model.
Results. MIF-deficient mice (Mif -/-) showed prolonged colonization with both

avirulent (23F) and virulent (6A) pneumococcal serotypes compared, to wild-type
animals. Pneumococcal carriage led to both local upregulation of MIF expression
and systemic increase of the cytokine. Delayed clearance in the Mif -/- mice was cor-
related with reduced numbers of macrophages in upper respiratory tract lavages as
well as impaired upregulation of monocyte chemotactic protein-1 (MCP-1/CCL2).
We found that primary human monocyte derived macrophages as well as THP-1
macrophages produced MIF upon pneumococcal infection in a pneumolysin-de-
pendent manner. Pneumolysin-induced MIF production required its pore-forming
activity and phosphorylation of p38-MAPK in macrophages, with sustained p38-
MAPK phosphorylation abrogated in the setting of MIF-deficiency. Challenge
with pneumolysin-deficient bacteria demonstrated reduced MIF upregulation, de-
creased numbers of macrophages in the nasopharynx, and less effective clearance.
Mif -/- mice also showed reduced antibody response to pneumococcal colonization
and impaired ability to clear secondary carriage. Finally, local administration of
MIF was able to restore bacterial clearance and macrophage accumulation in Mif
-/- mice.

Conclusion. Our work suggests that MIF is important for innate and adaptive im-
munity to pneumococcal colonization and could be a contributing factor in genetic
differences in pneumococcal disease susceptibility.
Disclosures. All authors: No reported disclosures.

1678. Triclosan, triclocarban, metabolism and microbiome: a randomized,
cross-over study
Lauren Pischel1; Gina A. Suh MD2; Thomas Haggerty, BS3; Ting Ma, MS1;
Julie Parsonnet, MD1; 1Stanford University School of Medicine, Stanford, CA;
2Division of Infectious Diseases and Geographic Medicine, Stanford University,
Stanford, CA; 3Stanford University, Stanford, CA

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. The human microbiome has been implicated in the development
and maintenance of obesity. We hypothesized that triclosan and triclocarban(TCS),
microbicides found in many household and personal care products (HPCP) and pre-
sent in 75% of US human urine samples, play a role in altering microbiota, metabolic
function and weight.
Methods. In a double-blind, randomized, cross-over study participants were

given TCS or non-TCS containing toothpaste, dish and hand soap for 4 months
then switched arms. Of 16 subjects enrolled, 13 completed the trial. Blood, stool,
skin swabs, gingival plaque, saliva, urine samples and weights were obtained at
baselineand at regular intervals throughout each period. Bloods were analyzed
for metabolic and endocrine markers and urines for TCS. Illumina sequencing of
stool skin, skin, saliva and gingival plaque is underway. All statistics were per-
formed in R.
Results. In the TCS arm, TC levels where higher (median 25,555 pg/ul) than in the

non-TCS arm (median 218 pg/ul) (p < 0.001). No significant differences were found in
testosterone, T4 or TSH levels or in 17 adipocytokines on the obesity panel. Six sub-
jects gained more than 0.6% of body weight (the highest quartile) in the TCS arm but
lost or stayed at the same weight in the non-TCS arm; the reverse (weight gain in non-
TCS but not in TCS arm) was seen in only one person (OR = 6, p = 0.13, McNemar
test). Microbiota analysis of saliva, skin and stool samples is pending.
Conclusion. In this pilot study we found that individuals were somewhat more

likely to gain weight while using TCS-HPCP than when not using TCS-HPCP; this
was not explained by hormonal or adipocytokine changes. Sequencing studies will ex-
amine whether TCS affects microbial communities.
Disclosures. All authors: No reported disclosures.

1679. Interactions of the Herpes Simplex Virus γ34.5 Protein With
Host Signaling Pathways Influence Central Nervous System Disease in
Newborn Mice
Douglas Wilcox1; Diane Alexander PhD2; David Leib, PhD2; Bin He, PhD3;
William Muller, MD, PhD4; 1Microbiology-Immunology, Northwestern University
Feinberg School of Medicine, Chicago, IL; 2Dartmouth Medical School, Lebanon, NH;
3University of Illinois, Chicago, Chicago, IL; 4Pediatrics, Northwestern University
Feinberg School of Medicine, Chicago, IL

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. Central nervous system (CNS) disease from HSV is a feared outcome
of infection, and survivors often suffer lifelong neurologic sequelae. The HSV-1
protein γ34.5 is important for neurovirulence, counteracting the host type I interferon
(IFN) response. Three distinct functions of γ34.5 have been reported, but their
contributions to CNS disease have not been individually elucidated in different age
groups.
Methods. We used mutant viruses and their corresponding revertants in models of

HSV encephalitis to study the contribution of different functions of HSV γ34.5 to CNS
disease in newborn and adult mice. Groups of mice, some with targeted mutations,
were inoculated intracranially and followed over time for mortality. Viral replication
in the CNS was assessed by plaque assay.
Results. Genetic deletion of the type I IFN receptor increases CNS virulence of

wild-type (WT) HSV-1 in adult mice, leading to higher overall mortality, shorter
time to mortality, and increased viral replication compared with WT hosts. In contrast,
newborn mice had 100% mortality within four days of inoculation independent of the
expression of the type I IFN receptor, with equivalent viral titers in the brains of both
genotypes. Based on these results, we hypothesized that mutations of HSV-1 γ34.5
would retain virulence in this age group. Complete deletion of γ34.5 attenuated viru-
lence in both adult and newborn WT mice, but virulence of this mutant remained dis-
tinct from its revertant virus in IFN receptor knockout mice, suggesting functions of
γ34.5 other than affecting type I IFN are important. We have shown that the autoph-
agy-inhibiting function of γ34.5 is dispensable for pathogenesis in newborn but not
adult mice. In contrast, we show here that mutations in γ34.5 which disrupt the ability
of HSV to counteract host translational shutoff via host PP1α, and mutations abrogat-
ing interaction with the host signaling protein TBK1, individually attenuate virulence
in WT newborns.
Conclusion. The host translational shutoff and TBK1 functions of γ34.5 are im-

portant for HSV virulence in the CNS in newborn mice. Identification of factors im-
portant for HSV virulence in the CNS can identify therapeutic targets that may
attenuate disease and serve as potential adjuvants to acyclovir.
Disclosures. All authors: No reported disclosures.
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1680. Lung Cellular Bioenergetics in Galectin-3 Deficient Mice Infected
with Respiratory Syncytial Virus
Ahmed Alsuwaidi, MD1; Steven Varga, PhD2; Abdul Kader Souid, MD, PhD1;
1Pediatrics, United Arab Emirates University, Al Ain, United Arab Emirates;
2Microbiology, University of Iowa, Iowa City, IA

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. Cellular bioenergetics includes all metabolic processes involved
in energy conversion. Cellular respiration implies delivery of O2 and metabolic
fuels to the mitochondria, oxidation of reduced metabolic fuels and passage of
electrons to O2. Lung cellular bioenergetics (mitochondrial O2 consumption and
ATP synthesis) are increased in C57BL/6 mice infected with respiratory syncytial
virus (RSV). This study investigated these biomarkers in galectin-3 deficient (Gal-
3−/-) C57BL/6 mice infected with RSV. Gal-3 (b-galactoside-binding lectin) is an
immune modulator with pro-inflammatory activity. Its absence is expected to amelio-
rate the disease.
Methods. RSV A2 infection was induced by intranasal inoculation of wild-type

and Gal-3−/- mice. Lung fragments were then collected on days 3 and 5 after inocula-
tion and analyzed for cellular bioenergetics (mitochondrial O2 consumption and ATP
content). Cellular respiration was measured using phosphorescence O2 analyzer. Cel-
lular ATP was measured using the luciferin/ luciferase system.
Results. In wild-type mice, the rate of respiration (mean ± SD, in µM O2 mg−1

min−1) in uninfected lungs was 0.08 ± 0.02 (n = 6) and in RSV-infected lungs was
0.14 ± 0.06 (n = 7, p = 0.002). In Gal-3−/- mice, the rate of respiration in uninfected
lungs was 0.06 ± 0.01 (n = 3) and in RSV-infected lungs was 0.06 ± 0.01 (n = 6,
p = 0.272) (figure). Lung cellular ATP increased by 18% in wild-type mice infected
with RSV and decreased by 16% in Gal-3−/- mice infected with RSV.

Conclusion. The increase in lung cellular bioenergetics is not observed in Gal-3
deficient mice. Thus, Gal-3 plays a role in RSV-induced modulation of cellular metab-
olism. The impact of Gal-3 on RSV infection requires further investigation.
Disclosures. All authors: No reported disclosures.

1681. Randomized Clinical Trial of the Recovery of Probiotics Lactobacillus
rhamnosus GG (LGG) and Bifidobacterium animalis subspecies lactis (BB-
12) from the Gastrointestinal (GI) Tract of Healthy Volunteers
Debra D. Poutsiaka, MD, PhD, FIDSA1; Lisa E. Davidson, MD1; Lori Lathrop Stern,
PhD, RD2; Cheleste M. Thorpe, MD1; Anne V. Kane, MD1; Ian J. Mahoney, BA1;
Laura Mcdermott, BS1; Rina Leyva, MS2; Barry Goldin, PhD3; David R. Snydman, MD,
FIDSA1; 1Division of Geographic Medicine and Infectious Diseases, Tufts Medical
Center, Boston, MA; 2Pfizer Consumer Healthcare, Madison, NJ; 3Tufts University
School of Medicine, Boston, MA

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. Probiotics are live microorganisms that confer a health benefit when
ingested. The dietary supplement ProNutrients1 Probiotic contains the probiotics
LGG and BB-12 in a powder sachet. The objectives of this study were to confirm
the survival and recovery of the organisms from the GI tract of healthy volunteers
after ingestion of the supplement and to assess safety.
Methods. This was a 2 arm, parallel group, open label randomized prospective

study of healthy volunteers. All subjects underwent a run-in period (> 14 days).
Thereafter, the subjects were randomized to a non-supplemented control group
(C) or the probiotic (P) group, which consumed 1 sachet of supplement (S) con-
taining > 1x109 colony forming units (CFU) of each organism/day for 21
days. There was a 28 days post-S period. Fecal samples were collected at baseline
(the end of the run-in period), and after 14, 21, and 28 days. LGG and BB-12
were quantified by (1) quantitative culture (qCX) with colony ID confirmed by

polymerase chain reaction (PCR) and (2) qPCR. The primary endpoint was the re-
covery of LGG and BB-12 (CFU/g) from the fecal samples of all subjects at 21
days. CFU were log10 transformed. Paired t-tests were used to compare within sub-
jects change from baseline. ANOVA models with a treatment term were used to
compare groups.
Results. 27 subjects (13 males and 14 females) were randomized and included in

the analysis. The Table shows results for recovery of LGG and BB-12 by qCX at 21
days Similar results were obtained at 14 days and for recovery by qPCR at 14 and
21 days.

LGG BB-12
P N=19 C N=8 P N=19 C N=8

Baseline
Mean (SD) log10
CFU/g sample

3.5 (0.6) 3.4* (0.0) 5.4 (0.0) 5.4* (0.0)

21 days after baseline
Mean (SD) 5.5 (1.7) 3.4* (0.0) 7.2 (1.1) 5.4* (0.0)
p-value 21 d vs
baseline

< 0.001 - < 0.001 -

p-value P vs C 0.006 <0.001

*Lower limit of detection.

6 subjects (31.6%), all in the P group, reported 14 mild and 7 moderate severity ad-
verse events (AE). The 2 treatment-related AEs were mild: diarrhea and abdominal
distension, each in 1 subject.
Conclusion. Few studies have examined the recovery of viable organisms after in-

gestion of probiotic combinations. Here we demonstrate the recovery of viable LGG
and BB-12 from the GI tract of healthy volunteers who consumed this probiotic prod-
uct matrix. The supplement was well tolerated.
Disclosures. D. D. Poutsiaka, Pfizer Consumer Healthcare: Investigator, Research

support L. E. Davidson, Pfizer Consumer Healthcare: Investigator, Research support
L. Lathrop Stern, Pfizer Consumer Healthcare: Investigator, Research support
C. M. Thorpe, Pfizer Consumer Healthcare: Investigator, Research support
A. V. Kane, Pfizer Consumer Healthcare: Investigator, Research support R. Leyva,
Pfizer Consumer Healthcare: Employee, Salary D. R. Snydman, Pfizer Consumer
Healthcare: Investigator, Research support

1682. Clinical Outcomes Associated with Biofilm-Related Bacterial
Infections
Alice Barsoumian, MD1; Katrin Mende, PhD2; Carlos J. Sanchez Jr., PhD3; Miriam
L. Beckius, MPH1; Joseph Wenke, PhD4; Clinton K. Murray, MD5; Kevin S. Akers,
MD5; 1San Antonio Military Medical Center, JBSA Fort Sam Houston, TX; 2Infectious
Disease Clinical Research Program, Uniformed Services University, Bethesda, MD;
3Department of Extremity Trauma, United States Army Institute of Surgical Research,
Fort Sam Houston, TX; 4Extremity Trauma and Regenerative Medicine, US Army
Institute of Surgical Research, Fort Sam Houston, TX; 5Brooke Army Medical Center,
Fort Sam Houston, TX
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Saturday, October 11, 2014: 12:30 PM

Background. Biofilms are associated with persistent infection. Reports character-
izing clinical outcomes and patient risk factors for colonization or infection with bio-
film forming isolates (BFI) are scarce. This exploratory study aims to identify potential
risk factors associated with BFI and assess clinical outcomes.
Methods. A convenience sample of 187 unique clinical isolates from 144 patients

collected from 2005 to 2012 was studied. 48h static biofilms were assessed by the mi-
crotiter plate method with crystal violet staining. Clinical information including demo-
graphics, comorbidities, antibiotic usage and clinical outcomes was determined
retrospectively, and associations with BFI were determined by univariate analysis
(SPSS v19.0).
Results. Patients were primarily male (82%) military members (65%) with combat

trauma (56%). Of the 113 (60%) BFI, 5 were MSSA, 14 MRSA, 32 Klebsiella pneumo-
niae (KP), 5 Escherichia coli (EC), 29 Acinetobacter baumannii complex (ABC), and 28
Pseudomonas aeruginosa (PA). There were 1 MSSA, 2 MRSA, 12 KP, 29 EC, 24 ABC,
and 6 PA among 74 non-BFI. BFI were more frequent among MRSA (p = 0.021) and
PA (p = 0.004), and less common among EC (p < 0.001). 80 BFI and 34 non-BFI were
recovered from wounds (71% vs 46%, p < 0.01), 10 BFI and 1 non-BFI were recovered
from respiratory cultures (9% vs 1%, p = 0.03), 3 BFI and 18 non-BFI were recovered
from urine (3% vs 24%, p <0.01), 20 BFI and 21 non-BFI were recovered from blood
(18% vs 28%, p = 0.08). BFI were not associated with Foley, orthopedic devices or ve-
nous catheters. Diabetes was more common in the non-BFI group (p = 0.026). Non-
significant variables included CAD, CKD/ESRD, burn/%TBSA, infection vs coloniza-
tion, polymicrobial infection, antibiotic exposure, number of surgeries, proportion
cured, persistent infection and mortality. 30 of 131 infecting isolates, (19 BFI), were
associated with persistent infection, and compared to cured infections, had more
MSSA (17% vs 1%, p = 0.002) and PA (23% vs 9%, p = 0.034), and higher median %
TBSA burned (77% vs 53.5%, p <0.01). Wound isolates were more often cured than
became persistent (68% vs 27%, p <0.01).
Conclusion. BFI were more commonly MRSA and PA, and observed in wound

and respiratory cultures. BFI and non-BFI had similar infectious outcomes.
Disclosures. All authors: No reported disclosures.
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1683. Is Neuritis the cause of gastrointestinal hemorrhage in patients with
scrub typhus?
Dong-Min Kim, Phd, MD; Internal Medicine, Chosun University School of Medicine,
Kwangju, South Korea

Session: 205. Microbial and Host Factors
Saturday, October 11, 2014: 12:30 PM

Background. Scrub typhus results in vasculitis due to Orientia tsutsugamushi in-
fection. The present study investigated whether O. tsutsugamushi infection is associat-
ed with gastric ulcer etiology and whether immunohistochemical staining of stomach
tissue is useful to diagnose scrub typhus.
Methods. A 78-year-old woman was hospitalized owing to general weakness that

begun 4 days prior. As scrub typhus was suspected, doxycycline was administered. On
2nd day of hospital admission, the patient had melena and thus underwent an endo-
scopic examination. Endoscopic findings revealed oozing at the ulcer near the cardia.
Endoscopic hemostasis was performed to arrest the bleeding from the ulcer. Five days
after admission, the patient exhibited gastric hemorrhage that required emergency
total gastrectomy. The stomach tissue subjected to surgery for the scrub typhus gastro-
intestinal bleeding was immunohistochemically stained with polyclonal antibodies for
O. tsutsugamushi.
Results. Immunohistochemical staining using the surgical biopsy samples after 5

days of antibiotic administration confirmed the presence of O. tsutsugamushi within
the macrophage. The stomach biopsy verified the presence of vasculitis and simultane-
ously confirmed the neuritis finding. The present study is clinically significant in two
aspects. First, the presence of O. tsutsugamushi was confirmed by performing immuno-
histochemical staining using polyclonal antibodies against O. tsutsugamushi from the
stomach tissue of a scrub typhus patient with gastric ulcer bleeding. Patients with un-
known causes of gastric bleeding can benefit from the proposed method of immunohis-
tochemical staining to diagnose scrub typhus. Second, the present study is the first to
report a neuritis finding in a scrub typhus patient, suggesting the necessity of additional
studies to investigate the association between neuritis and gastric ulcer or bleeding.
Conclusion. Immunohistochemical staining of stomach tissue is useful to diag-

nose scrub typhus that causes gastric ulcer. Furthermore, it is the first to confirm
the presence not only of vasculitis but also of neuritis during a stomach biopsy of a
scrub typhus patient. Further research is needed to confirm neuritis as the causal
agent of gastric ulcer and bleeding in scrub typhus.
Disclosures. All authors: No reported disclosures.

1684. Diagnostic usefulness of IFN-gamma releasing assays in patients with
disseminated tuberculosis compared with conventional tests
Shi Nae Yu, MD; Sun-Mi Kim; Su Jin Park PhD; Sang-Oh Lee, MD; Sang-Ho Choi,
MD; Yang Soo Kim, MD; Jun Hee Woo, MD; Sung-Han Kim, MD; Department of
Infectious Diseases, Asan Medical Center, University of Ulsan College of Medicine,
Seoul, South Korea

Session: 206. Mycobacterial Infection: Screening and Diagnosis
Saturday, October 11, 2014: 12:30 PM

Background. Rapid diagnosis and treatment for disseminated tuberculosis (TB)
are important prognostic factors for patients with disseminated TB. Recently, IFN-
gamma releasing assay (IGRA) shows promising results for diagnosis of TB. However,
little is known about the usefulness of these assays for diagnosing disseminated TB. We
therefore evaluated their usefulness compared with traditional tests in patients with
disseminated TB.
Methods. All adult patients with suspected disseminated TB were prospectively

enrolled at a tertiary hospital in an intermediate TB-burden country during a 6-year
period. Disseminated TB was defined as the involvement of bone marrow, ≥ 2 noncon-
tiguous organs, or the presence of miliary lung lesions.
Results. A total of 101 patients with confirmed and probable disseminated TB

were finally analyzed. Of these 101 patients, 52 (52%) were miliary TB and the remain-
ing 49 (48%) were non-miliary disseminated TB. The 29 (29%) patients including 6
HIV patients had immunosuppressive conditions. T-SPOT.TB assay was positive in
90% (91/101). The sensitivity of T-SPOT.TB assay in patients with miliary TB
(90%) was similar to that in those with non-miliary TB (90%)(p > 0.99). In the sub-
group analysis including the 58 patients in whom both QFT-GIT and T-SPOT.TB were
available, the sensitivity of QFT-GIT (67%) showed a trend of being lower than that of
T-SPOT.TB (90%).

Result of diagnostic test for disseminated TB

Diagnostic tool
Total

(n=101)
miliary TB
(n=52)

non-miliary TB
(n=49) P

Granulomatous
inflammation with/
without necrosis seen in
biopsy specimen

47/58 (81) 20/24 (83) 27/34 (79) >0.99

Positive MTB AFB of
specimen1

54/229
(24)

31/114 (27) 23/115 (20) 0.54

Positive MTB PCR of
specimen1

83/164
(51)

41/85 (48) 42/79 (53) 0.68

Positive MTB culture of
specimen1

110/208
(53)

60/100 (60) 50/108 (46) 0.11

continued.

Diagnostic tool
Total

(n=101)
miliary TB
(n=52)

non-miliary TB
(n=49) P

Positive MTB AFB in
sputum

21/94 (22) 17/51 (33) 4/43 (9) 0.006

Positive MTB PCR in
sputum

25/46 (54) 17/31 (55) 8/15 (53) 0.92

Positive MTB culture in
sputum

56/94 (60) 37/51 (73) 19/43 (44) 0.005

Positive tuberculin skin test 28/64 (44) 8/32 (25) 20/32 (63) 0.002
Positive QFT-GIT 39/58

(67)2
18/27 (67)3 21/31 (68)4 0.48

Positive T-SPOT.TB 91/101
(90)2

47/52 (90)3 44/49 (90)4 0.99

1) including sputum. 2) p = 0.25. 3) p = 0.33. 4) p => 0.99.

Conclusion. T-SPOT.TB assay may be a helpful adjunct test for disseminated TB.
Disclosures. All authors: No reported disclosures.

1685. Screening for TB in Health Care Workers – QFT may not be the
answer!
Siddharth Hublikar, MD, MPH1; Linda Wellington, RN, BSN, CIC2; Ismail Nabeel,
MBBS, MPH3; Paul Kirk, MD4; Shu-Hua Wang, MD, MPH&TM1; 1Infectious
Diseases, Ohio State University, Columbus, OH; 2Occupational Health and Wellness
Services, Ohio State University, Columbus, OH; 3Internal Medicine, Ohio State
University, Columbus, OH; 4Occupational Medicine, Ohio State University,
Columbus, OH

Session: 206. Mycobacterial Infection: Screening and Diagnosis
Saturday, October 11, 2014: 12:30 PM

Background. Tuberculosis (TB) screening of healthcare workers (HCWs) is an
important component of hospital infection control programs. Many institutions
have replaced tuberculin skin tests (TSTs) with interferon-release gamma assays
(IGRAs). Challenges of IGRA tests include daily fluctuations of IGRA values, se-
rial testing variability, higher conversion rates of IGRAs than TSTs, and indeter-
minate IGRA results. In addition, reversions of positive QuantiFERON1 TB test
(QFT) with low cut-off values (0.35 IU/mL to 1 IU/mL) to negative have also
raised concerns. Additional data is needed for IGRA use in HCWs. An Employee
Health algorithm was created prior to implementation of QFT testing at our
institution.
Methods. Retrospective review of all HCWs undergoing screening from January

2011 through December 2013 with QFTs was conducted. Employee health records in-
cluding pre-employment TB screening questionnaire, and specific TB risk factors such
as country of birth, history of BCG vaccination, prior TST and QFT results, chest ra-
diograph, and occupational and social TB exposures were collected.
Results. A total of 1267 employees were tested with QFT during the study period:

1154 (91%) were negative, 109 (8.6%) were positives and 4 (0.3%) were indeterminates.
None of the HCWs with positive QFTs had chest radiograph findings consistent with
active TB disease. The positive QFT values ranged from 0.35 to 15.29 IU/mL. Out of
109 positive QFT test results, 36 (33%) were within the low-positive QFT range and of
those who had a repeat QFT within three months, all were negative. TB risk factors
associated with a true-positive QFT were foreign born, travel to TB endemic country,
direct patient care and known TB exposure.
Conclusion. The risk of TB infection or conversion of QFT is low in persons with-

out direct patient care. Low positive QFT cut-off values may indicate false positivity
and the test should be repeated in 1 to 3 months especially in HCWs with no TB
risk factors. Current healthcare employee TB testing program should be reviewed.
Consideration for possible revision of policy for serial testing of only high risk
HCWs with direct patient care will reduce health care expenses and unnecessary test-
ing and treatment for low-risk HCWs.
Disclosures. All authors: No reported disclosures.

1686. A Rapid and Non-Invasive 2-Step Algorithm for Diagnosing
Tuberculous Peritonitis Using T Cell-Based Assays on Peripheral Blood and
Peritoneal Fluid Mononuclear Cells and Peritoneal Fluid Adenosine
Deaminase
Ju Young Lee, MD1; Sun In Hong, MD1; Yong Kyun Kim, MD1; Shinae Yu, MD1;
Jiwon Jung, MD1; Sun-Mi Kim1; Su-Jin Park1; Mi-Na Kim MD, PhD2; Sang-Oh Lee,
MD1; Sang-Ho Choi, MD1; Yang Soo Kim, MD1; Jun Hee Woo, MD1; Sung-Han Kim,
MD1; 1Department of Infectious Diseases, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, South Korea; 2Laboratory Medicine, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, South Korea

Session: 206. Mycobacterial Infection: Screening and Diagnosis
Saturday, October 11, 2014: 12:30 PM

Background. The diagnosis of tuberculous peritonitis (TBP) is still challenging,
largely dependent on invasive procedures such as laparoscopic biopsy. A recently de-
veloped RD-1 (region of difference 1) gene-based assay for diagnosing TBP shows
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promising results. We thus created a clinical algorithm to enable clinicians to differ-
entiate patients with TBP from those with other diagnoses by using peripheral blood
mononuclear cells (PBMC) and peritoneal fluid mononuclear cells (PF-MC) with con-
ventional tests.

A proposed 2-step algorithm using PBMC/PF-MC ELISPOT and PF-ADA for diagnosing TBP.

Methods. All adult patients with suspected TBP in whom enzyme-linked immu-
nosorbent spot (ELISPOT) assays were performed both on PBMC and PF-MC were
prospectively enrolled over a 6-year period. In addition to the conventional tests for
diagnosing TBP, the IFN-gamma-producing T cell response to early secretory antigen-
ic target-6 (ESAT-6) and culture filtration protein-10 (CFP-10) by ELISPOT assays
using PBMC and PF-MC were performed.
Results. The total 74 patients with suspected TBP were enrolled. Of these, 45 (61%)

patients with 19 confirmed, 16 probable, and 10 possible TBP were classified as TBP, and
29 (39%) patients were classified as not-TB. Of the 74 patient, 5 (7%) patients in the
PBMC ELISPOT assays and 15 (20%) patients in the PF-MC ELISPOT assays gave in-
determinate results, respectively. The sensitivity and specificity, respectively, of the tested
methods for diagnosing TBP were as follows: PBMC ELISPOT (=> 6 spots), 84% and
59%; PF-MC ELISPOT (=> 6 spots), 87% and 86%; PF-MC/PBMC ratio (=> 3), 69%
and 97%; and PF-ADA level (=> 21 IU/L), 82% and 79%. The areas under the receiver
operating characteristics curves were as follows: PF-MC ELISPOT, 0.90; PF-MC/PBMC
ratio, 0.82; PBMC ELISPOT, 0.80; and PF-ADA, 0.80, respectively. If a 2-step algorithm
(first step, PBMC ELISPOT => 6 spots or PF-ADA => 21 IU/L as a rule-out test; second
step, PF-MC/PBMC ratio => 3 as a rule-in test) was applied, 67% (30/45) of patients with
TBP were exactly classified without undergoing invasive procedures.
Conclusion. A 2-step algorithm using PBMC/PF-MC ELISPOT and PF-ADA ap-

pears to be a promising rapid and non-invasive approach for diagnosing TBP.
Disclosures. All authors: No reported disclosures.

1687. Comparision of Xpert MTB/RIF assay and the conventional sputum
analysis in detecting M. tuberculosis at Maharaj Nakorn Chiang Mai
hospital
Kanokwan Pinyopornpanish, MD1; Chansom Pantip, BSc, MS2; Rassamee Keawvichit,
BSc, MPA2; Phadungkiat Khamnoi, BSc3; Thira Sirisanthana, MD3;
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Chiang Mai, Thailand; 2Research Institute for Health Sciences, Chiang Mai University,
Muang, Chiang Mai, Thailand; 3Chiang Mai University, Muang, Thailand; 4Internal
Medicine, Chiang Mai University, Muang, Chiang Mai, Thailand
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Background. Thailand is a country with high incidence of tuberculosis. Despite
low sensitivity in detection of M.tuberculosis, sputum smear remains the main diag-
nostic method. Recently, WHO endorsed Xpert MTB/RIF (Xpert) assay, real-time po-
lymerase chain reaction technique to detect M. tuberculosisand rifampin resistance
mutation. This study aimed to evaluate the diagnostic performance of Xpert assay
among patients with clinically suspected pulmonary tuberculosis.
Methods. A cross-sectional study was conducted at Maharaj Nakorn Chiang Mai

Hospital, Chiang Mai University between September 2012 and November 2013. We
included patients who were aged ≥ 15 years and had clinically suspected pulmonary
tuberculosis.
Results. 99 specimens from 56 patients were included in the analysis; 29, 11, and 16

patients provided 1, 2, and 3 specimens, respectively. M. tuberculosiswere detected from
both Xpertassay and culture in 41 specimens, detected from Xpert assay but not culture
in 5 specimens, detected from culture but not Xpert assay in 2 specimens, and neither

detected from both methods in 51 specimens. Forty-three of 99 specimens (43.4%) had
culture confirmed tuberculosis. Using sputum culture as a reference standard, the overall
sensitivity (SEN), specificity (SPEC), positive predictive value (PPV), and negative pre-
dictive value (NPV) for Xpert assay were 95.4% (95% confidence interval [CI], 84.2%,
99.4%), 91.1% (95% CI, 80.4%,97.0%), 89.1% (95% CI, 76.4%, 96.4%), and 96.2% (95%
CI, 87.0%, 99.5%), respectively. The overall SEN, SPEC, PPV, and NPV for sputum
smear were 60.5% (95% CI, 44.4%, 75.0%), 98.2%, (95% CI, 90.4%, 100%), 96.3%
(95% CI, 81.0%, 99.9%), and 76.4% (95% CI, 64.9%, 85.6%), respectively. Sensitivity
of Xpert assay was 100% (95% CI, 86.7%, 100%) among smear positive specimens
(n = 26) and 93.3% (95% CI, 68.0%, 99.8%) among smear negative specimens
(n = 15). Subgroup analysis in HIV-infected patients (26 specimens) showed similar re-
sults. There were 3 specimens from 1 patient showed both INH and rifampin resistance,
which Xpert failed to detect rifampin resistance in these specimens.
Conclusion. This study demonstrated good sensitivity and specificity of Xpert

assay in detecting M. tuberculosis from pulmonary specimens. This may help in diag-
nosis of patients who had smear-negative pulmonary TB, resulting in early detection
and treatment initiation.
Disclosures. All authors: No reported disclosures.

1688. Diagnosis of Pulmonary Tuberculosis among Admitted Patients at a
Large, Urban Safety-net Facility — Los Angeles, 2010–2013
Brian Baker, MD1; Shoma Desai, MD2; Sarah Lopez, MD2; Sophie Terp, MD2;
Paul Holtom, MD2; 1Division of TB Elimination, Centers for Disease Control and
Prevention, Atlanta, GA; 2Los Angeles County and University of Southern California
Medical Center, Los Angeles, CA
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Background. Health care facilities face substantial challenges in diagnosis and in-
fection prevention for patients suspected to have infectious tuberculosis (TB). LAC -
+ USC Medical Center is a large, urban safety-net facility with 105 confirmed TB
cases reported in 2013, >1% of all reported cases in the United States.
Methods. We reviewed all inpatient admissions from January 2010 to September

2013 with at least one sputum specimen collected for acid fast bacilli (AFB) smear and
culture (nucleic acid amplification tests (NAATs) were not routinely performed).
Using AFB culture for Mycobacterium tuberculosis as the gold standard, we evaluated
the sensitivity and specificity of the first 3 AFB sputum smears and the incremental
yield of consecutive sputa. We examined demographic differences among patients
by AFB culture result; the chi-square test was used to detect differences in proportions.
We calculated inpatient length of stay stratified by AFB smear results.
Results. Among 2,775 inpatient admissions (2,572 unique patients), median age

was 51 (IQR 42–59), 2,023 (72.9%) were male, and 1,568 (56.5%) were foreign-born.
At least one sputum culture grewM. tuberculosis for 219 (7.9%); a positive culture was
more frequent among foreign-born (10.4%) compared to U.S.-born patients (4.6%)
(P < .001). The sensitivity and specificity of the first 3 sputum smears were 58.9%
(CI 52.1–65.5) and 99.5% (CI 99.2–99.8), respectively. The incremental yields for
each of the first 3 sputa were 86.8%, 6.2%, and 7.0% (for smear) and 91.8%, 4.1%,
and 4.1% (for culture). Median length of stay was greater for admissions where at
least one of the first 3 smears was positive (14.7 days (IQR 8.1–23.5)) compared to ad-
missions where the first 3 smears were all negative (4.9 days (IQR 2.7–9.8)). Among 12
admissions with a positive sputum smear but no positive culture for M. tuberculosis,
the median length of stay was 9.7 days (IQR 6.1–21.8).
Conclusion. One culture-confirmed pulmonary TB case was diagnosed for every

13 inpatient evaluations. The sensitivity of the first 3 sputum smears was low; although
specificity was high, false-positive smears represent a burden on hospital resources.
The improved sensitivity and specificity of NAATs might have substantial impact at
this institution.
Disclosures. All authors: No reported disclosures.

1689. Performance Comparison of Two Commercial Tests for Rapid
Molecular Diagnosis of Exprapulmonary Tuberculosis in a Low TB
Incidence Country
Eiman Mokaddas, Professor1; Hana Saadaldeen, PhD2; 3Suhail Ahmed, PhD;
1Microbiology, Faculty of Medicine, Kuwait University, Dasma, Kuwait; 2Laboratory,
Kuwait National TB Control Reference Lab, Hawaly, Kuwait; 3Micribiology, Faculty of
Medicine, Kuwait University, Hawaly, Kuwait
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Background. Extrapulmonary tuberculosis (EPTB) accounts for >20% of tubercu-
losis (TB) cases in low TB incidence countries. Unlike pulmonary TB, diagnosis of
EPTB is difficult due to atypical presentation and low culture positivity due to lower
bacterial load. This study evaluated the performance of Xpert MTB/RIF (Xpert) and
ProbeTec ET (PTec-ET) assays in diagnosing EPTB.
Methods. A total of 1660 consecutive extrapulmonary clinical specimens from

suspected patients during October 2011 to August 2013 were investigated. The speci-
mens included cavitary fluids (n = 890), fine needle aspirate (FNA), pus (n = 482), tis-
sue biopsy (n = 102), cerebrospinal fluid (CSF) (n = 85), urine (n = 67), and others
(n = 36). All specimens were processed for acid-fast bacilli (AFB) smear microscopy
by Ziehl-Neelsen staining, liquid culture in MGIT 960 system and nucleic acid
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detection by Xpert and PTec-ET. All procedures were performed according to manu-
facturer’s instructions and sensitivity and specificity of Xpert and PTec-ET was calcu-
lated in comparison with a reference standard comprising a combination of culture
and clinical diagnosis of TB.
Results. Of 1660 specimens, 34 were AFB-SM positive, 157 were culture positive

and 197 yielded a positive culture and/or a clinical diagnosis of TB. The overall sensitivity
and specificity values for Xpert were 93% and 100%, respectively and for PTec-ET were
82% and 100%, respectively, while the sensitivity values for microscopy and culture alone
were 17% and 80%, respectively. The sensitivity of Xpert was higher for biopsies, FNA
and pus, urine and CSF than in cavitary fluids. Xpert was more sensitive than PTec-ET as
it detected EPTB in 15 more AFB-SM-negative, culture-positive and 6 more AFB-SM-
negative, culture-negative specimens. More importantly, Xpert detected EPTB in 40
samples with clear histological evidence of infection of which only 7 samples were
AFB-SM-positive but none of these 40 samples yielded a positive culture.
Conclusion. Molecular methods can help in rapid diagnosis of extrapulmonary

tuberculosis. The higher sensitivity of Xpert offers a better choice compared to
PTec-ET or smear microscopy in rapidly diagnosing the disease. However the negative
predictive value of Xpert in EPTB specimens remains suboptimal.
Disclosures. All authors: No reported disclosures.

1690. Opportunities for Improved Detection and Treatment of Latent
Tuberculosis Infection Among Veterans — Western United States, January
2010–July 2013
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MD, MPH2; Joseph Cavanaugh, MD3; Cynthia Lucero-Obusan, MD1; Mark Holodniy,
MD1; 1Office of Public Health Surveillance and Research, Department of Veterans
Affairs, Palo Alto, CA; 2Epidemiology Workforce Branch, Centers for Disease Control
and Prevention, Atlanta, GA; 3Division of Tuberculosis Elimination, Centers for
Disease Control and Prevention, Atlanta, GA
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Background. The Veterans Health Administration (VHA) previously estimated
that tuberculosis (TB) incidence among Veterans was over twice that for the U.S. pop-
ulation overall. Treatment of latent tuberculosis infection (LTBI) decreases progression
to TB by approximately 90% among adherent persons. We describe characteristics of
Veterans with TB and their previous screening and treatment for LTBI.
Methods. We queried VHA infection control practitioners and QC PathFinder,

VHA’s infection surveillance application, to identify Veterans with TB (confirmed
by laboratory, clinical, or provider diagnosis criteria), diagnosed or treated during Jan-
uary 1, 2010–July 31, 2013 and evaluated for symptoms or signs of TB at 31 VHA fa-
cilities in the western United States. We reviewed VHA electronic medical records for
TB risk factors and prior LTBI screening by tuberculin skin test or interferon-gamma
release assay.
Results. We identified 113 Veterans with TB in thewestern United States; 110 (97%)

of whom were men. The median age was 61 years (range: 30–91 years). Among 109 with
known race or ethnicity and national origin, 31 (28%) were foreign-born, including 21
(68%) from the Philippines and 5 (16%) fromGuam. Fifty-four (50%) were non-Hispan-
ic white; 24 (22%) were Asian; 16 (15%) were black; 7 (6%) were Hispanic; 5 (5%) were
Native Hawaiian or Other Pacific Islander, and 3 (3%) were American Indian or Alaska
Native. Among 107 not previously treated for TB, 90 (84%) had risk factors, 61 (68%) of
whom reported or had VHA-documented screening. Of 42 diagnosed with LTBI, only
18 (43%) had initiated and 13 (31%) completed LTBI treatment.
Conclusion. TB could have been prevented in some Veterans by targeted testing

and treatment of LTBI per current guidelines. Investigating reasons certain Veterans
with TB risk factors are not screened and others with LTBI are not treated may help
tailor prevention efforts.
Disclosures. All authors: No reported disclosures.

1691. The Relevance of Biopsy in Tuberculosis Patients without Human
Immunodeficiency Virus Infection
Dong-Min Kim, PhD, MD1; 2Na-Ra Yun; 1Internal Medicine, Chosun University
School of Medicine, Kwangju, South Korea; 2Chosun University, College of Medicine,
Gwangju, South Korea
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Background. Although chronic granulomatous inflammation(CGI) with concom-
itant caseous necrosis(CN) is a typical histological feature of tuberculosis(TB), few
studies have investigated its frequency or various pathologic findings in the setting
of a TB-positive sampleidentified other possible TB pathological findings in patients
without CN or CGI.
Methods. The medical records of 231 HIV-negative, culture-positive TB patients

who presented at Chosun University Hospital and underwent biopsy from January
2002 to December 2011 were studied retrospectively. After the frequency of TB-specific
pathological findings was determined, a pathologist reanalyzed the findings and reclas-
sified suspected TB into ‘possible TB pathologic findings.’
Results. The initial biopsy interpretation revealed that 63 (34.8%) of 181 patients

with pulmonary TB had caseating granulomas, 36 (19.9%) had only CGI, and six
(3.3%) had only CN. Among the 46 patients with extrapulmonary TB, 16 (34.8%)
had only caseating granulomas and 14 (30.4%) had only CGI. Of the patients with

pulmonary and extrapulmonary TB, 58% and 65.2% had either CN or CGI, respec-
tively. More patients who underwent percutaneous lung biopsy had CGI or CN
(76.3%) than did the patients who underwent transbronchial lung biopsy (53.6%).
The reanalysis confirmed all CN cases of the first interpretation, and 20 (95.2%) of
21 non-CN cases were reclassified as possible CN. Eleven cases (four pulmonary,
seven extrapulmonary) were reclassified as ‘possible TB pathologic findings’ from
just necrosis.
Conclusion. Biopsy results in TB-diagnosed patients revealed that caseating gran-

uloma was present in only one-third of pulmonary and extrapulmonary TB cases. Even
in cases where only necrosis is identified, CN may be present. Thus, clinicians should
recognize that some cases reported as other types of necrosis may in fact be CN
Disclosures. All authors: No reported disclosures.

1692. Do Resident Physicians Agree with LTBI Treatment Guidelines?
Arun Janakiraman, MD1; Franklin Yates, MD2; Anna Headly, MD3; Darren R. Linkin,
MD, MSCE4; Christopher Vinnard, MD5; 1Medicine, Cooper University Hospital,
Camden, NJ; 2Infectious Diseases, Drexel University College of Medicine/
Hahnemann University Hospital, Philadelphia, PA; 3Cooper University Hospital,
Camden, NJ; 4University of Pennsylvania School of Medicine, Philadelphia, PA;
5Department of Medicine, Division of Infectious Diseases and HIV Medicine, Drexel
University College of Medicine, Philadelphia, PA
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Background. Previous studies have demonstrated that foreign-born physicians in
the U.S. are less accepting of latent tuberculosis infection (LTBI) treatment among
themselves and their patients. It is uncertain whether these differences are motivated
by differences in medical education or by cultural beliefs regarding BCG vaccination.
Our objective was to determine whether a resident physician’s decision to treat LTBI
under various scenarios was associated with their personal history of BCG vaccination.
Methods. We surveyed internal medicine residents from an single academic med-

ical center regarding their personal history of LTBI, as well as their attitudes towards
LTBI diagnosis and treatment in their patients. We queried country of birth, year of
birth, and country of medical school training. The BCG World Atlas (www.bcgatlas.
org) was used to ascertain the personal history of BCG vaccination for all respondents,
based on country and year of birth.
Results. 37 of 60 residents (62%) responded to the survey. Among 23 respondents

born outside the U.S., 18 (78%) were assigned a history of BCG vaccination. There were
6 respondents with a personal history of LTBI, and 2 of 6 (33%) reported completing
treatment. One respondent had a personal history of pulmonary TB. Among 30 re-
spondents without a history of LTBI, 22 (73%) would accept LTBI treatment based
on a positive TST, while 26 (87%) would accept treatment based on a positive IGRA
(p = 0.2). Overall, 17 of 37 respondents (46%) would recommend LTBI treatment for a
BCG-vaccinated individual with a first-ever positive TST, increasing to 86% (32/37) for
a first-ever positive IGRA in a BCG-vaccinated individual (p < 0.01). In contrast, there
was no difference in attitudes towards treating a converted TST (32/37, 86%) or IGRA
(33/37, 89%) in BCG-vaccinated individuals. Contrary to our hypothesis, we did not
find a significant relationship between a resident physician’s personal history of BCG
vaccination and LTBI treatment attitudes.
Conclusion. A resident’s personal history of BCG vaccination was not associated

with acceptance of LTBI treatment in their patients. Further work is needed to define
both the cultural and educational factors that motivate attitudes towards LTBI treat-
ment among resident physicians.
Disclosures. All authors: No reported disclosures.

1693. Do We Need Public Health Providers and Programs to Provide
Tuberculosis Care and Management?
Reid Fletcher1; Neha Shah MD MPH2; Joshua Jones, MD3; 1Northwestern University
Feinberg School of Medicine, Chicago, IL; 2Centers for Disease Control and
Prevention, Atlanta, GA; 3Chicago Department of Public Health, Chicago, IL

Session: 206. Mycobacterial Infection: Screening and Diagnosis
Saturday, October 11, 2014: 12:30 PM

Background. Historically, declines in TB incidence have resulted in decreased fund-
ing for TB control. Currently TB incidence is at a historic low and many TB control
programs have experienced reduction in resources. In 2012, Chicago closed all public
health TB clinics shifting care to the private sector. How this shift affects the quality
of TB care is unknown. We compared TB care by provider type in Chicago, Illinois.
Methods. We retrospectively reviewed TB cases reported to the Chicago Depart-

ment of Public Health (CDPH) between January 2008 and December 2011. Cases were
excluded if they were dead at the time of TB diagnosis, died during initial hospitaliza-
tion, failed to initiate treatment, or were diagnosed with multi-drug resistant TB.
Primary provider type was stratified into three groups: public health clinic, public

health-affiliated clinic contracted by CDPH to provide TB services, and private physi-
cian. Multivariate regression and Kaplan Meier were used to evaluate treatment
duration.
Results. Of 703 cases, 203, 314, and 186 were treated primarily by public health

clinics, public health-affiliated clinics and private providers, respectively. Significant
differences were found between groups (table).
In adjusted regression, private provider patients had a 48-day (95% CI 21.98-74.30)

increase in treatment duration. Kaplan-Meier analysis showed significant differences in
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treatment duration by provider type (figure). There were no differences between public
and public-affiliated providers.

Clinical Characteristics by Provider Type, Chicago Illinois 2008 - 2011

% Public
(n=203)

% Public-Affiliated
(n=314)

% Private
(n=186)

Age (mean) 42.9 44.4 51.1
Male 59.6 66.6 49.5
African American 40.9 38.7 36.2
Substance Abuse 26.2 30.8 11.2
Received DOT 96.1 89.2 38.8
Completed
Treatment

95.1 93.0 87.6

All associations were significant p-value <0.05

Conclusion. Our data showed private provider patients were more likely to be on
treatment longer, increasing exposure time to toxic medications and potential for side
effects. We found no difference in treatment duration between public and public-affil-
iated providers. As funding for TB control shifts, public-private collaboration may
serve as a model to provide optimal care for patients in the face of limited resources.
Disclosures. All authors: No reported disclosures.

1694. Risk factors and outcomes of isoniazid hepatotoxicity in children
with latent tuberculosis
Ilker Devrim1; Huseyin Akturk1; Fatma Devrim2; Ahu Kara1; Nuri Bayram2;
Demet Can2; Hurşit Apa2; 1Department of Pediatric Infectious Disease, Dr. Behcet Uz
Childrens Hospital, Izmir, Turkey; 2Dr. Behcet Uz Childrens Hospital, Izmir, Turkey
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Background. To determine the overall incidence of hepatotoxicity in children and
risk factors such as age, gender, and their outcomes.
Methods. Patients who were admitted to the Pediatric Infectious Disease Clinic

during the period from December 2009 through August 2013 with the diagnosis of
latent TB infection were included in this study. Isoniazid hepatotoxicity was classified
according to the of WHO Toxicity Classification Standards.
Results. Among 1038 patients, Overall hepatotoxicity was observed in 23 pa-

tients (2,2 %), while 5 patients (0,48 %) had moderate-severe hepatotoxicity;
while other 18 patients had grade I-II hepatoxicity (1,73%). Age and gender
were found to be not risk factors for hepatotoxicity. The median time for therapy
rechallenge in patients with grade III-IV hepatotoxicity was 21 days (ranging
from 14 to 25 days) and 7 days (ranging from 5 to 21 days) in grade I-II hepa-
totoxicity and significantly longer 18 in grade III-IV hepatotoxicity (p= 0,02) re-
covery of hepatotoxicity and restarting of INH therapy and at least 14 days were
required for complete recovery of INH hepatotoxicity in children with severe
hepatotoxicity.
Conclusion. In conclusion, in children, INH hepatotoxicity is lower and generally

reversible after ceasation of INH. The grade of hepatotoxicity affects the duration for
Disclosures. All authors: No reported disclosures.

1695. Implementation of Tuberculosis Infection Control Guidelines in
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Jothimani Hemalatha, BPharm, MBA1; Dorairajan Sureshkumar, MD2; 1Infection
Control, Vaccine Shots, Chennai, India; 2Infectious Diseases, Infectious Disease
Consultant, Chennai, Chennai, India
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Background. India has more Tuberculosis (TB) patients than any other country,
which can partly be attributed to poor Tuberculosis infection control (TBIC) in

healthcare facilities (HCFs). The evidence form high income countries demonstrate
that an implementation TBIC reduces TB transmission in HCFs. India adapted
TBIC guidelines in the year 2010, however the implementation of guidelines in
HCFs has not been studied. The aim of the study was to assess the implementation
of TBIC in 5 districts in South India.
Methods. We conducted a cross-sectional study in 25 HCFs in 5 districts of South

India. The study included: facility survey and observations of practices regarding three
main parts of TBIC guidelines (administrative and environmental control and person-
al protective measures).
Results. Only 16% of HCFs (4/25) had all components of TBIC in South India.

The other parameters studied were shown in the table.

Implementation of National TBIC guidelines by HCFs in South India

TBIC Guidelines

Number of
HCFs

following
guidelines Percentage

Availability of TBIC guidelines 10 40%
Screening for cough on arrival to HCF 7 28%
Fast tract the appointments of coughing patients 5 20%
Avoiding admission of stable TB patients 5 20%
Isolation rooms (natural or mechanical ventilation) 10 40%
Personal protective measures (N 95 masks) 8 32%

Conclusion. TBIC guidelines were not implemented in most of the HCFs in South
India. There is an urgent need to scale up and standardize TBIC policies in Indian
HCFs to decrease nosocomial TB transmission.
Disclosures. All authors: No reported disclosures.
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Background. Pyrazinamide (PZA) is an indispensable first-line anti-tuberculosis
drug that is part of the currently used short-course, combination chemotherapy against
tuberculosis (TB). PZA is a prodrug that has to be converted to the active form, pyrazi-
noic acid, by pyrazinamidase (PZase) activity, encoded by the pncA gene of Mycobacte-
rium tuberculosis, and loss of PZase activity is associated with PZA resistance. Thus most
of PZA-resistant strains are due to mutations of the pncA gene. Though many pncAmu-
tations are known, total-deletion of the gene has never been reported in clinical case yet.
We report the first case of PZA-monoresistant TB by total-deletion of the pncA gene.
Methods. A 73-year-old man had no history of TB treatment. His chest CT dem-

onstrated multiple discrete nodules in the bilateral upper lung fields and cavitary le-
sions in right upper lobe.
Results. Sputum examination showed positivity of smear-microscopy, culture and

TB-PCR. Together with chronic occupational exposure to silica dust, he was diagnosed
of silicotuberculosis. In vitro anti-tuberculosis drug susceptibility testing by standardized
proportion method revealed that the isolate was susceptible to isoniazid (INH), rifampin
(RIF), rifabutin (RBT), ethambutol (EMB), streptomycin (STR) and levofloxacin
(LVFX), whereas it was resistant to PZA. PZA susceptibility testing was carried out in
liquid media (Kyokuto Pharmaceutical Industrial Co., Ltd.). Further investigation by the
Research Institute of Tuberculosis revealed that the species was identified asMycobacte-
rium tuberculosis sensu stricto and kept no pyrazinamidase activity. Further sequencing
analysis revealed the large deletion (22,934bp) including the total pncA gene.
Conclusion. Yee DP et al. reported that patients with PZA-monoresistant TB

had significantly worse clinical outcomes than patients with fully susceptible
strains. PZA resistances were almost due to point mutations in pncA. The total-de-
letion mutation of pncA shown in the present case was also highly resistant to PZA.
To the best of our knowledge, this is the first reported case of total pncA deletion
with PZA resistance. Not only pncA mutation but also pncA deletion will cause
PZA resistance.
Disclosures. All authors: No reported disclosures.

1697. Prevalence and associated factors of infection with drug-resistant
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Background. Drug-resistant Mycobacterium tuberculosis is one of the most seri-
ous forms of tuberculosis (TB). We sought to estimate the prevalence of resistance
to anti-tuberculosis drugs and to identify associated factors.
Methods. Culture positiveM. tuberculosis cases were identified from microbiolog-

ical database. Clinical and laboratory data were retrieved retrospectively from January
1, 2010 to December 31, 2012. Logistic regression was performed to determine asso-
ciated factors of infection with drug-resistant M. tuberculosis.
Results. A total of 758 patients were identified with median (interquartile range)

age was 47 (32-64) years and 55% were males. Of all, 71.8% had pulmonary involve-
ment. Extrapulmonary involvement was lymph node (14.9%), bone and joint (4.2%),
pleura (3%), blood (2.4%) and central nervous system (1.6%). HIV infection was iden-
tified in 10.6%. Patients with HIV infection were younger (36 vs 49 years, p <0.001),
had higher proportion of males (76.2% vs 53.1%, p <0.001) and smoking (60% vs
33.4%, p <0.001), lower proportion of positive sputum culture (53.8% vs 73.9%, p
<0.001), and having favorable outcomes (cure or complete treatment) (33.8% vs
61.7%, p <0.001). Resistance to any first-line drugs were 18.2%; isoniazid 12.7%, rifam-
picin 2.1%, ethambutal 2.5%, and streptomycin 8.2%. Prevalence of multidrug-resis-
tant tuberculosis (MDR-TB) and extensively drug-resistant tuberculosis (XDR-TB)
were 1.3% and 0.4%, respectively. By multivariate logistic regression, chronic cough
[odds ratio (OR) 1.71; 95% confidence interval (CI) 1.17-2.49, p = 0.005] and had a
history of contact person with TB (OR 2.38; 95% CI 1.32-4.28, p = 0.004) were asso-
ciated with any first-line drug resistance. Of all, 58.7% patients had favorable outcomes.
Female (OR 1.59; 95% CI 1.16-2.18, p = 0.004), weight at TB diagnosis (OR 1.02; 95%
CI 1.00-1.03, p = 0.025), and HIV infection (OR 0.36, 95% CI 0.22-0.60, p <0.001) were
associated with favorable outcome.
Conclusion. We demonstrate high prevalence of any first-line drug resistance, but

low prevalence of both MDR-TB and XDR-TB in Thailand. Only approximately 60%
patients had favorable outcomes. HIV screening in patients with TB was important for
identifying patients with unfavorable outcome.
Disclosures. All authors: No reported disclosures.

1698. Characteristics and Outcomes Among Patients with MDR-TB Treated
in a Decentralized Community-based Treatment Program in Rural KZN,
South Africa
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Background. In 2006, an epidemic of multidrug resistant tuberculosis (MDRTB),
with extremely high mortality rates, was uncovered in rural KwaZulu-Natal, South Af-
rica. To address treatment delays and high rates of mortality and default at the single
centralized provincial treatment facility, a decentralized MDRTB treatment program
was established in 2008 in a rural district with high MDRTB prevalence. Program com-
ponents include an inpatient facility, outpatient clinic and community-based treat-
ment provided by mobile teams. We evaluated treatment outcomes at this program.
Methods. We reviewed the standardized Department of Health MDRTB treat-

ment register to abstract data on demographics, diagnostics, and treatment outcomes
among patients initiating MDRTB treatment between February 8, 2008 and December
18, 2013.
Results. Of 718 registered MDRTB patients, median age was 35 years (IQR 29-43),

382 (53.2%) were female, and 596 (83.0%) were HIV positive. MDRTB was the first TB
diagnosis for 159 patients (22.1%). Of 573 with available treatment outcomes, 294
(51.3%) completed treatment or were cured, 131 (22.9%) died, 33 (5.8%) failed treat-
ment, and 82 (14.3%) had extensively-drug resistant TB (XDRTB) and were trans-
ferred to the provincial XDR-TB treatment facility. Overall, only 33 (5.8%)
defaulted. Mortality rates fluctuated over time with lowest rate of 10.9 deaths /100 per-
son-years of treatment in 2008, rising to 50.7 in 2011, and declining to 38.2 in 2013.
HIV+ patients had a non-significant trend towards higher mortality; however mortal-
ity was significantly lower among those on ART (p < 0.001).
Conclusion. Low overall default rates support program effectiveness. Results in

HIV+ patients support HIV/TB integration. The substantial proportion of MDRTB
as initial TB diagnosis highlights the need for improved infection control in health
care and community settings. Though low overall, fluctuations in mortality need
further evaluation and may reflect changes in patient and TB program characteris-
tics over time, including disease severity, improved case finding, earlier diagnosis,
and increasing MDRTB program maturity. This review supports benefit of decen-
tralization and community-based MDRTB treatment programs in high prevalence
areas.
Disclosures. All authors: No reported disclosures.

1699. Characteristics and Post-Treatment Outcomes of Pediatric Central
Nervous System (CNS) Tuberculosis (TB); California 2001-2011
Alexandra Duque-Silva, MD; California Department of Public Health, Tuberculosis
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Background. Central nervous system (CNS) tuberculosis (TB) can result in severe
disability in children. We aimed to describe the clinical characteristics and post-treat-
ment outcomes of pediatric CNS TB cases in California.
Methods. All pediatric (aged ≤ 18 years) patients with CNS TB reported to the

TB registry during 2001-2011 were included. We systematically abstracted informa-
tion about clinical characteristics and outcomes within 1 year after treatment com-
pletion from local public health records, hospital admission records and outpatient
follow-up records. Outcomes were categorized into good or poor on the basis of
disability in hearing, vision, language, ambulation, development or focal neurologic
deficits. Modified Medical Research Council (MRC) Score was used to classify
severity of disease at presentation. We report preliminary findings from records
abstracted to date.
Results. Of 94 pediatric CNS TB cases reported, 45 cases were abstracted to date.

Of those, 86.7% were 0-4 years old, 97.8% were U.S.-born and 73.3% were Hispanic.
Fever (91.1%), vomiting (73.3%) and altered mental status (60%) were the most com-
mon symptoms at presentation. Tuberculin skin test was positive in 51.1% of cases test-
ed. MRC score classified cases into Stage I (18.6%), Stage II (53.5%) and Stage III
(27.9%). A positive M. tuberculosis culture was identified in 75.6% of the patients.
Mono pyrazinamide resistance was seen in 17.6% of culture positive cases. Patients
had poor post-treatment outcomes (62.2%) including moderate clinical sequelae
(28.6%), severe clinical sequelae (60.7%) and death (10.7%). In unadjusted analysis,
children aged 0-4 years and those with Stage III MRC Score were more likely to
have poor outcomes.
Conclusion. The majority of pediatric CNS TB cases reviewed have poor post-

treatment outcomes, with younger age and advanced disease at presentation associated
with poor outcomes. Interventions to improve outcomes and prevent CNS TB in
young children are needed.
Disclosures. All authors: No reported disclosures.

1700. Tuberculous Lymphadenitis in Children in a Tertiary Care Center of
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Background. One third of the world’s population is infected with the tubercle ba-
cillus, of which 1% are children. The aim is to describe the clinical features and evo-
lution of mexican children with tuberculous lymphadenitis (TL).
Methods. An observational, retrospective and descriptive cohort study. We re-

viewed 85 clinical files of children with diagnosis of TL from 2003 to 2013 at the Na-
tional Pediatrics Institute in México City. Patients were included if they had a clinical
picture suggestive of TL plus one or more of the criteria, referred as positive AFB
smear, positive culture, biopsy compatible with TB and response to therapy.
Results. Themean agewas 86 months (2-195months), 41%were malnourished, 14%

had an underlying disease (most commonly chronic granulomatous disease followed by
defect in the IL-12/IFN-gamma axis). 92% had received TB vaccine, 17% had TB contact.
Themean timeof disease before diagnosiswas 237 days. Cervical TLwas themost common
localization in 90%; unilateral lymph nodeswere found in 75%.Mean lymph node sizewas
3 cm, the average number of lymphnodes affectedwas 2 (1-10 lymph nodes). 25%present-
ed suppuration with scarring as the most important sequelae. Positive PPD was found in
72%, abnormal chest X ray in 22%,positiveAFB smear in 21%, andpositive culture in 14/80
(18%), withM. tuberculosis complex in 6/14 (43%). All patients underwent biopsy. For the
intensive phase, treatment included the combination of isoniazid, rifampin, pyrazinamide
and ethambutol with a mean duration of 2 months. For the maintenance phase, treatment
included the combination of isoniazid and rifampin in 78% of cases, with a mean duration
of 7 months. Relapses or failure to therapy occurred in 23/85 (27%). In 7/23 patients
(30%), the combined secondary therapy consisted in isoniazid, rifampin, ciprofloxacin
and clarithromycin. This was the scheme mostly used as secondary treatment, with a
mean duration of 12 months if adequate response. No deaths were reported.
Conclusion. TL still represents an important public health problem in developing

countries. It is one of the most common extrapulmonary forms of TB, and also a di-
agnostic challenge. There is an important delay in the diagnosis, that is why we must be
alert to identify TL early and avoid the sequelae.
Disclosures. All authors: No reported disclosures.

1701. Breast Tuberculosis: A Rare Cause of Breast Masses
Kadriye Kart Yasar, Associate Professor1; Nuray Kuvat, MD2; Ravza Yilmaz, MD3;
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Faculty, Istanbul, Turkey; 5Clinical Microbiology and Infectious Diseases, Koc
University School of Medicine, Istanbul, Turkey
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Background. Breast tuberculosis (TB) is a rare form of tuberculosis. Incidence of the
disease is less than 0.1% of all breast lesions in western countries and 4% in TB endemic
countries. In Turkey, TB is an endemic disease but breast tuberculosis is very rarely re-
ported. With this report, we aimed to review 11 cases of breast TB retrospectively.
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Methods. The records of 11 patients were evaluated retrospectively. Histopatho-
logical examination, Erlich-Ziehl-Nielsen stain, tuberculosis culture and PCR were
performed to confirm the diagnosis.
Results. The mean age of the patients was 37.8. The mean symptom duration was

15.5 months. All of the patients had received non-specific antibiotic regimens during
this prolonged symptom period. The most common signs were painful breast mass
with discharge through the fistula, palpable lymph nodes in the ipsilateral axilla and
skin retraction (Figure 1). The diagnosis was confirmed by histopathological examina-
tion in all the patients. Acid-fast bacilli was achieved in 1/10 and culture positivity in 3/
10 and PCR positivity in 2/10 of cases. The most common radiological findings were
breast abscesses and axillary lymph nodes. All of the patients were treated with anti-
tuberculous therapy with or without surgical drainage.

Breast mass with discharge through the fistula and and skin retraction of a patient.

Conclusion. Mycobacteria should be kept in mind for differential diagnosis in pa-
tients who have no response to standard antibiotic therapy with chronic breast or soft
tissue infections including recurrent breast abscess. The main striking symptoms of
breast tuberculosis are painful breast mass, discharge through the fistula, and pro-
longed symptom duration over one year.
Disclosures. All authors: No reported disclosures.
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Background. Our aim was to compare clinical, laboratory and radiological features
of spontaneous spondylodiscitis secondary to tuberculosis and brucellosis.
Methods. A retrospective study which included 86 patients diagnosed as spondy-

lodiscitis with confirmed aetiology between 1995 and 2012. Of these patients, 56
(65.1%) had tuberculous spondylodiscitis (TS) and 30 (34.9%) had brucellar spondy-
lodiscitis (BS).
Results. The clinical, laboratory and radiological features of TS and BS were sum-

marized in the table.

Summary of clinical, laboratory and radiological features of spondylodiscitis secondary to tuber-
culosis and brucellosis

TS BS p

Gender (Male/Female) 24/32 22/8 0.007
Age (mean years) 46.7 50.5 0.3
Temperature > 38.5°C 24 (43%) 20 cases (66.7%) 0.03
Sweating 25 (44.6%) 20 (66.7%) 0.05
Chills 3 (5.4%) 7 (23.3%) 0.01
Motor neurological deficit 12 (21.4) 3 (10%) 0.1
Sensory neurological deficit 11 (19.6%) 1 (3.3%) 0.03
ESR (mean) 85 mm 54 mm 0.04
Leucocytes (mean) 8200 cells/mm3 6140 cells/mm3 0.001
Vertebral level
affected

Cervical 7 (12.5%) 1 (3.3%) 0.01
Dorsal 31 (55.4%) 8 (26.7%) <0.0001
Lumbar 25 (44.6%) 25 (83.3%) 0.001

continued.

TS BS p

Psoas abscess 10 (41.7%) 8 (28.6%) 0.05
Posterior vertebral lesions 14 (14%) 4 (17.4%) 0.04
Duration of treatment (mean
months)

13 7 < 0.0001

Sequelae 28 (62.2%) 11 (45.8%) 0.1

TS = Tuberculous spondylodiscitis; BS = Brucellar spondylodiscitis;
ESR = Erythrocyte sedimentation rate

Conclusion. There are significant clinical, biological and radiological differences
between TS and BS. These differences allow a presumptive aetiological diagnosis
while awaiting a definite microbiological confirmation.
Disclosures. All authors: No reported disclosures.

1703. Delta-like 1 ligand (DLL) measurement in cerebrospinal fluid for
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Background. Tuberculosis meningitis (TBM) diagnosis is notoriously difficult,
new biomarkers are needed to allow for improved diagnostic accuracy. We evaluated
the diagnostic utility of a novel biomarker, delta-like ligand 1 (DLL1), a Notch ligand,
which selectively drives antigen-specific CD4 T helper1 cell responses. DLL1 polymor-
phisms increase susceptibility to other intraceullar (Th1) organisms (e.g.,
leishmaniasis).
Methods. CSF DLL1 concentrations were measured by ELISA in 116 patients with

suspected meningitis, of which 18 patients had TBM, 65 patients cryptococcal menin-
gitis (CM), and 33 patients tested negative for both CM and TBM (termed “other”).
TBM was diagnosed either by GeneXpert MTB/Rif assay (Cepheid, Sunnyvale, CA) or
Bactec MGIT culture. We evaluated the diagnostic performance of DLL1 for TBM.
Results. Patient characteristics were similar at diagnosis except for CSF protein

and CSF WBC count. Protein was higher in TBM patients than ‘other’ meningitis,
and CSF WBC count, was higher in TBM than in non-TBM meningitis. Mean
DLL1 CSF concentrations were significantly higher in patients with TBM (1293 pg/
mL; 95%CI, 602-1985 pg/mL) than CM (447 pg/mL; 95%CI, 398-495pg/mL) or
other meningitis (534 pg/mL; 95%CI, 290-669pg/mL). A cutoff of >600pg/mL in
CSF for TBM had 72% sensitivity, 77% specificity, 36% positive predictive value
(PPV), and 94% negative predictive value (NPV) 94% (AUC = 0.794). As the DLL1
level increased, the likelihood of TBM increased with specificity of 92% and PPV of
56% above >800pg/mL.
Conclusion. CSF DLL1 exhibited good diagnostic performance, and may have a

role as a low cost adjunctive diagnostic tool for TBM. Misclassification bias (of non-
detection of TBM classified as ‘other’) hampers diagnostic studies, and larger studies
are required in the future.
Disclosures. All authors: No reported disclosures.

1704. Optimal treatment of BCG Osteomyelitis: A Review
Sarah Khan, MD, FRCPC1; Ian Kitai, MB, BCh2; 1Pediatrics, Hospital for Sick
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Background. There are few data about the optimal drug regimen and duration of
therapy for Bacillus Calmette-Guerein (BCG) osteitis.
Methods. We searched Medline using terms: Mycobacterium bovis, immuniza-

tion, BCG vaccine, osteitis, and bone diseases; infectious. Exclusion criteria were;
non-English, single case report, intravesicular BCG, non-human subjects, and insuffi-
cient description of treatment and complications.
Results. Our search yielded 66 studies, with 6 case series (n = 2-222), the cumula-

tive total was 261 patients.
Median onset of BCG osteitis was 1 year post-vaccination (3-26 months). The lower

extremity was the most common site. Most cases were immune-competent, however
variations in the interferon-gamma receptor (n = 6), and mannose-binding lectin
(n = 56) genotypes were found.
Surgical biopsy was performed in 255 cases, diagnosis was via culture in 135 cases,

pathology in 227 and exclusively clinical/radiologic in 6. TB skin tests were positive in
95 cases.
The number of patients who underwent surgical debridement is unclear. Drug

therapy usually included an early intensive phase of 2 months, followed by consol-
idation therapy for a total duration of 6-24 months. Drug combinations included
INH, Rifampin, and a third drug, 13 cases received <3 effective drugs. No definite
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association between duration, drug regimen, and complication rate could be dis-
cerned (table).
Complications occurred in 5%, including fistulae, abscess formation, and further surgi-

cal intervention, relapses occurred in 2%. The largest series reported complications in 3%.

Treatment modalities

Case Series n

Regimen (n) Duration
median
(m)

Surgery (n)
B = biopsy

D = debridement
Intensive
(1-2m)

Consolidation
(4-6m)

Kroger 222 S + (EA or I)
or S + I + R

I + (EA OR R)
Followed by I

12 B or D (217)

Castro-
Rodriguez

10 I, R, P I, R 6.5 B or D

Bergdahl 18 S, I, R I, R 7 D
Karnak 2 I, R 6 D

I
Al Jassir 3 I, R, PAS 12 D
Sasaki 6 I (1) N/a D (2) B (3)

I, R, S ( 3)
I, R, E (2)

m=month, S-Streptomycin, EA-Ethionamide, I-Isoniazid, R-Rifampin,
P-Pyrazinamide, E-Ethambutol, PAS-Para-amino salicylic acid

Conclusion. BCG osteitis is a rare complication with limited literature. Most
patients respond well but the optimal therapy to prevent relapse and complications
requires further study.
Disclosures. All authors: No reported disclosures.

1705. Non-Tuberculous Mycobacterial Bloodstream Infections in Patients
with In-Dwelling Vascular Access Catheters- Role of Sickle Cell Disease
Babatunde Edun, MD1; Melanie Whitmire, MA1; Virginia Herring, BSN2; Majdi Al-
Hasan, MD3; Sharon Weissman, MD1; Helmut Albrecht, MD3; 1University of South
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3Internal Medicine, University of South Carolina School of Medicine, Columbia, SC
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Background. Risk factors for non-tuberculous mycobacteria (NTM) lung infec-
tions have been well investigated. However, few studies have examined risk factors
for NTM in-dwelling vascular catheter (IDVC) infections. Sickle cell anemia is
known to affect several aspects of the immune system leading to relative immune de-
ficiency. The purpose of this retrospective nested case-control study is to determine if
sickle cell anemia (HbSS/SC) is a risk factor for NTM bloodstream infections among
individuals with IDVCs.
Methods. All NTM IDVC infections (cases) at Palmetto Health Richland Hospital

from 2008-2014 were reviewed. Cases were matched 2:1 with controls who had IDVC
infections due to organisms other than NTM. Infections due toMycobacterium avium
complex and coagulase-negative Staphylococcus were excluded. Matching criteria in-
cluded age within 10 years and IDVC infection within 3 months. Logistic regression
was used to identify risk factors for IDVC infection due to NTM.
Results. The 16 cases of NTM IDVC infection were matched to 32 controls with

IDVC infections due to other organisms. Overall, the mean age of patients with IDVC
infections was 48.5 years and 28 (58%) were male. Compared to the control group
those with NTM infections were more likely to have sickle cell anemia 38% vs 6%
(p = 0.006). Time from catheter placement to infection was similar for both groups;
199 vs 197 days for NTM and control groups respectively (p = 0.98). Most patients
(68%) with NTM IDVC infections underwent catheter removal followed by antibiotics.
Conclusion. IDVCs are a risk factor for NTM bloodstream infections. Sickle cell

anemia appears to be a risk factor for IDVC infections due to NTM. This study is lim-
ited by the small sample size. A larger study is needed to further investigate the asso-
ciation between HbSS/SC and NTM IDVC infections.
Disclosures. All authors: No reported disclosures.
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Background. Diseases caused by nontuberculous mycobacteria (NTM) have var-
ied manifestations in different groups of patients. NTM infection has been an impor-
tant cause of morbidity and mortality. We aimed to describe the clinical and
microbiological characteristics, including outcomes of NTM infection in Thai
population.
Methods. A retrospective study was conducted among patients who were infected

with NTM between January 1, 2008 and December 31, 2012. Criteria of NTM infection
diagnosis was used by the American Thoracic Society (ATS) and the Infectious Disease
Society of America (IDSA) jointly published guidelines in 2007.

Results. A total of 225 patients with NTM infection were identified. Median (in-
terquartile range) age was 55 (46-67) years old and 66.2% was female. Most of the
patients had underlying conditions such as hypertension (20%), malignancy
(14.2%), diabetes mellitus (10.2%), dyslipidemia (7.1%), and HIV infection (7.1%).
Cough (62.2%) was the most common presentation, followed by skin lesion(s)
(25.3%) and fever (17.3%). The common sites of infection were lungs (62.2%),
skin and soft tissue (20.4%) and lymph node (11.6%). Disseminated infection was
found in 10.7%. The common species isolated were M. abscessus (56.4%), M.
avium complex (19.6%) and M. fortuitum (11.6%). By multivariate logistic regres-
sion, predicting factors for rapid growing NTM infection were presentation with
skin lesion(s) [odds ratio (OR) 5.46; 95% confidence interval (CI) 1.77-16.89,
p = 0.037), positive bronchoalveolar lavage fluid culture (OR 0.47; 95% CI 0.23-
0.95, p = 0.020) and HIV infection (OR 0.01; 95% CI 0.00-0.12, p <0.001). Of all,
24.9% patients did not receive any treatment, 17% patients were treated with anti-
tuberculosis regimen and 41.3% patients received treatment for NTM. For treatment
outcomes, 53.8% patients had clinical improvement, 18.2% patients had stable clin-
ical disease and 6.7% patients died.
Conclusion. NTM infection was uncommon among Thai population. A signifi-

cant number of rapid growing NTM infections were determined. Identify predicting
factors associated with rapid growing NTM infection may be helpful for a physician
in choosing appropriate treatment while waiting for the culture results or enable to
perform culture.
Disclosures. All authors: No reported disclosures.
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Background. Mycobacterium interjectum is a rare NTM infection that was first de-
scribed in 1993 in a patient with submandibular lymphadenitis, since then 15 addi-
tional cases have been reported. The diagnosis of infection is often delayed as
identification of the organism is based on 16S rRNA sequencing. No outbreaks due
to M. interjectumhave been reported in the literature.
Methods. Retrospective review of medical records.
Results. The five cases occurred between July 23 and November 5, 2013. The

mean age was 60.6 years (range 54-71 years); 4 were females. The underlying cancers
were ovary, prostate, colon, CLL and Hodgkin’s lymphoma. 3 patients had pre-exist-
ing lung conditions, 2 had history of smoking. 4/5 patients had respiratory symptoms
at clinical presentation.M. interjectum was isolated from sputum (4) and bronchoal-
veolar lavage (1); time to culture positivity was 6-8 weeks. CT findings were present
in all cases- bronchiectasis (3), nodules (4) and ground glass infiltrates were most
common (2); cavitary changes were noted in one case. Co-pathogens included M.
avium-intracellulare (MAI) (2) and Pseudomonas aeruginosa(1). Two patients re-
ceived treatment for MAI with symptomatic improvement and recurrence of symp-
toms after discontinuation. Two patients that were untreated had symptomatic and
radiographic progression of lung infection. None of the patients overlapped in time
or space during their hospitalization, ambulatory visits or procedures; 4/5 isolates
were genetically characterized by rep-PCR and were found to be distinct from
each other. Laboratory review did not identify any contamination during processing
of samples.
Conclusion. M. interjectum is an emerging pathogen among persons undergo-

ing treatment for cancer. The clinical and radiographic presentation is indistin-
guishable from other nontuberculous mycobacteria (NTM) infections, especially
MAI. Our cluster of five cases of M. interjectumwas attributed to increasing use
of sequence-based technologies for difficult to identify NTM. No evidence of
common source, patient –to- patient transmission or laboratory contamination
was found.
Disclosures. All authors: No reported disclosures.
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MPH4; Lilian Abbo, MD5; 1Medicine, University of Miami Miller School of Medicine/
Jackson Memorial Hospital, Miami, FL; 2University of Miami Hospital, Miami, FL;
3Internal Medicine, Jackson Memorial Hospital/University of Miami Miller School of
Medicine, Miami, FL; 4Divison of Biostatistics, Miami, FL; 5Medicine, Division of
Infectious Diseases, University of Miami Miller School of Medicine, Miami, FL

Session: 209. Non-Tuberculous Mycobacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Infections caused by Mycobacterium abscessus (MA) are usually re-
sistant to multiple antimicrobials and challenging to treat worldwide. The prevalence
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of MA infections in Florida is unknown. We describe the risk factors, treatment and
clinical outcomes of patients in 2 large academic hospitals.
Methods. Retrospective cohort study of hospitalized adults with a positive culture

for MA at Jackson Memorial Hospital (1,550-beds) and the University of Miami Hos-
pital (550-beds) Miami, FL (January 1, 2011 to January 31, 2014). Demographics, co-
morbidities, source of infection, antimicrobial susceptibilities and clinical outcomes
were analyzed. Treatment failure was defined as death and/or infection relapse within
4 weeks of treatment. Mortality was defined as death related to MA during hospital
stay. Data were analyzed using SPSS version 16.
Results. 68 patients were analyzed. Mean age 51.16 ± 19.46 years, 35 (51.5%)

males, 28 (41.2%) Hispanics, 7 (10.3%) end-stage renal disease, 16(21.9%) were on im-
munosuppressive therapy (IT). Organisms were isolated: 40 (58.8%) respiratory sourc-
es, 14 (20.6%) blood, 11 (16.2%) skin and wound cultures, 5 (7.4%) peritoneal catheter
associated infections, 2 (2.9%) bone. Antimicrobial susceptibility reports were available
for 26 (35.4%) of the patients. Of those: 26 (100%) were susceptible (S) to amikacin, 19
(73.1%) clarithromycin, 10 (38.5%) tigecycline, 8 (30.7%) linezolid, 4(15.4%) cefoxitin.
Only 2 (7.7%) were S to imipenem, fluoroquinolones (FQs) and tobramycin, 14
(53.8%) were intermediate to imipenem and 17 (65.4%) to cefoxitin. Few organisms
were tested for susceptibilities to clofazimine 5 (100%) and azithromycin 4 (80%).
24 (35.3%) patients failed treatment; of those, 12 (14.7%) died. Risk factors signifi-
cantly associated with treatment failure were acute kidney injury (p =0.001), dialysis
(p = 0.002), solid organ transplant (p = 0.03), second site of infection (p = 0.04), IT
(p = 0.02) and presence of prosthetic device (p = 0.04).
Conclusion. There is a high prevalence of MA in Miami with an in-hospital mor-

tality rate of 14.7%. The most frequent source of infections was respiratory (57.4%). We
found a high proportion of FQs resistance. Clarithromycin and amikacin were the
most likely to be susceptible in-vitro. Immunosuppression and renal disease were sig-
nificantly associated with treatment failure.
Disclosures. All authors: No reported disclosures.

1709. Mycobacterium Arupense in Cancer Patients: A Commensal Organism
or a Pathogen?
Mary Jordan, MD; Poonam Deshmukh, MD, MPH; Zainab Alhamal, MD; Anne
Marie Chaftari, MD; Ying Jiang, MS; Ray Hachem, MD; Issam Raad; University of
Texas, M.D. Anderson Cancer Center, Houston, TX

Session: 209. Non-Tuberculous Mycobacterial Infections
Saturday, October 11, 2014: 12:30 PM

Background. Mycobacterium arupense is a non-chromogenic acid-fast bacillus.
The clinical spectrum, epidemiology, and frequency of colonization vs true infection
ofMycobacterium arupense remain unknown. We evaluated the clinical significance of
M. arupenseand assessed its role as a commensal organism or a pathogen requiring
treatment in cancer patients.
Methods. We retrospectively identified all cancer patients treated at our institution

between January 1, 2007, and June 30, 2012, who had at least one positive sputum sam-
ple, bronchoalveolar lavage (BAL), or sterile body fluid culture for M. arupense. M.
arupense was identified by sequencing the 16S rRNA and hsp65 genes. Definite
cases of M. arupense were defined according to nontuberculous mycobacterial disease
(NTM) clinical and microbiologic criteria from the American Thoracic Society (ATS) /
(IDSA). Other cases were classified as probable, possible and colonizer. We compared
the outcomes of patients who did or did not receive treatment for M. arupense
infection.
Results. We identified 36 patients with positive cultures for M. arupense; of these

patients, 7 received treatment for M. arupense infection and 29 did not. Six patients
met the ATS/IDSA criteria for the definitive diagnosis of nontuberculous mycobacte-
rial disease. The two groups’ baseline clinical characteristics did not differ significantly.
M. arupense was isolated from sputum (18 patients [50%]), BAL samples (17 [47%]),
and pelvic fluid (1 [3%]). The outcomes of the treated and the untreated patients did
not differ significantly; clinical symptoms improved in 86% of treated patients and 67%
of untreated patients (P = 0.76). Similarly, radiological findings showed improvement
in 67% and 57% of the patients in each group, respectively (P = 0.99). There were no
relapses of M. arupense infection. In addition, there were no M. arupenserelated mor-
talities in either group.
Conclusion. In cancer patients, M. Arupense seems to be mostly a commensal or-

ganism rather than a pathogen. Patients who did or did not receive treatment had sim-
ilar outcomes. Further assessments to validate these findings in a larger trial are
warranted.
Disclosures. All authors: No reported disclosures.

1710. Using Information Technology (IT) to Facilitate Infection
Prevention and Control (IP&C) and Communication during a Measles
Outbreak
Maria Messina, RN, BSN, CIC1; Lesley Covington, MSPH, CIC1; Barbara Ross, RN,
BSN, CIC1; Melissa Stockwell, MD, MPH2,3; Mariellen Lane, MD4; Diane Mangino,
RN, MSN, CIC1; Nancy Schneider, RN, MS, CIC1; Krystal Balzer, RN, MSN1;
Lilibeth Andrada, RN, MA, CIC, PNP1; Lisa Covington, RN, MPH, CIC1;
John D’agostino, RN, MSN, CIC1; Patrice Russell, RN, MSN, CIC1; Jean-
Marie Cannon, RN, BSN, CIC1; Rohit Chaudhry, MS5; Steven Kaplan, MD6,7;
Helen Lee, MD, MPH8; David P. Calfee, MD, MS, FIDSA, FSHEA9; Philip Graham III,
MD, Msc10; Lisa Saiman, MD MPH1,2; E. Yoko Furuya, MD, MS1,11; 1Infection
Prevention and Control, New York-Presbyterian Hospital, New York, NY;
2Department of Pediatrics, Columbia University Medical Center, New York, NY;

3Department of Population and Family Health, Mailman School of Public Health-
Columbia University, New York, NY; 4Columbia University, New York, NY; 5IT-
Business Solutions, New York-Presbyterian Hospital, New York, NY; 6Weill Cornell
Medical Collge, New York, NY; 7New York-Presbyterian Hospital, New York, NY;
8Workforce Health and Safety, New York-Presbyterian Hospital, New York, NY;
9Medicine/Infectious Diseases, Weill Cornell Medical Center, New York-Presbyterian
Hospital, New York, NY; 10Division of Pediatric Infectious Diseases, Department of
Pediatrics, Infection Prevention and Control, Division of Quality and Patient Safety,
Columbia University, Weil Cornell Medical College, New York-Presbyterian Hospital,
New York, NY; 11Division of Infectious Diseases, Columbia University, New York, NY

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Our multi-campus medical center responded to a rapidly evolving
measles outbreak in New York City (NYC). We have >25,000 healthcare providers
(HCPs) at 5 acute care facilities, 5 Emergency Departments (EDs) with >275,000 an-
nual visits and >1.8 million ambulatory visits. We describe innovative uses of IT to
facilitate communication for: 1) measles exposures 2) managing suspected measles
and 3) increasing vaccination.
Methods. From February 5, 2014 – April 29, 2014, there were 26 cases of measles

in NYC; we saw 13 (10 children, 3 adults; 4 months – 35 years). IT resources mobilized
for our medical center response were: intranet website for HCPs, IP&C’s electronic
surveillance system (EpiPortal), patient and HCP electronic health records (EHR),
linked immunization registries, and text messaging.

Results. We disseminated educational materials to HCPs via a measles intranet
site. In response to measles exposures, our immunization registry was synchronized
with the NYC registry to assess the vaccination status of 537 potentially exposed pa-
tients. Knowing that some of the 287 exposed patients with no/unknown immunity
might return during their communicable periods (CP), we configured an EpiPortal
alert within the EHR for Airborne Isolation if exposed patients returned (Figure). In
all, 57 (20%) exposed patients returned during their CP (16 ED, 35 ambulatory, 6 in-
patient). The HCP EHR identified 8 non-immune HCPs; all had medical contraindi-
cations to vaccination. We created a measles order set in the patient EHR to prompt
HCPs to order the correct tests and included hyperlinks to Department of Health
specimen forms. This order set was linked to EpiPortal, which can generate a list of
tested patients to alert IP&C of suspect cases. The hospital immunization registry iden-
tified 266 patients 12-72 months old who had not received measles vaccination. We
sent text messages asking these families to return to have their child vaccinated urgent-
ly and providing walk-in hours; to date, 127 (48%) have been vaccinated.
Conclusion. Given the complexity of our medical center, IT resources were invalu-

able in communication and implementing our comprehensive response. No health-
care-associated measles was identified. Processes established during this outbreak
can be modified for future outbreaks.
Disclosures. L. Saiman, Cystic Fibrosis Foundation: Collaborator, Consultant and

Scientific Advisor, Consulting fee and Salary

1711. Acute Respiratory Disease and the Reintroduction of Adenovirus
Vaccine in US Army Trainees
Nakia Clemmons, MPH1; Nikki Jordan, MPH1; Zachary Mccormic, MPH2;
Joel Gaydos, MD, MPH3; 1Epidemiology and Disease Surveillance, US Army Public
Health Command, Edgewood, MD; 2Disease Epidemiology Program, US Army Public
Health Command, APG-EA, MD; 3Armed Forces Health Surveillance Center, Silver
Spring, MD

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Adenoviruses are a cause of respiratory illness in civilian and mili-
tary populations. The Army’s Acute Respiratory Disease Surveillance Program (ARD-
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SP) was implemented in 1966 to monitor the occurrence of respiratory disease in Ini-
tial Entry Training (IET or recruit) centers where outbreaks associated with Adenovi-
rus Types 4 (ADV 4) and 7 (ADV 7) were occurring. The ARD-SP later documented
the effectiveness of live, oral ADV 4 and ADV 7 vaccine introduced in 1971. Manu-
facture of ADV 4 and ADV 7 vaccine ended in 1994 and all vaccine stocks were de-
pleted in 1999. Subsequently, ARD rates increased at IET installations. In March 2011,
a new ADV 4 and ADV 7 vaccine was licensed by the Food and Drug Administration
for use in US Military Members. Administration of the new vaccine began in Novem-
ber 2011.
Methods. Weekly ARD-SP data from four Army IET sites collected by the US

Army Public Health Command were evaluated to develop ARD rates per 100 trainee
weeks for the total Army IET population and each IET installation for calendar years
2010, 2011 and 2012 using SPSS ver. 21.
Results. ARD rates dropped dramatically at the end of 2011 (figure). The overall

mean ARD rate was five times higher in 2010 than in 2012 (0.43/100 trainee weeks vs
0.08/100 trainee weeks). ARD rates varied between sites. Site 2 saw the biggest decrease
(88%), with ARD rates decreasing from an average of 0.59/100 trainee weeks in 2010 to
0.07/100 trainee weeks in 2012.

Conclusion. The reintroduction of the two tablet, oral Adenovirus vaccine has
been associated with a dramatic and sustained decrease in ARD rates in US Army Ini-
tial Entry Training populations. This was expected since during the absence of the vac-
cine two-thirds of recruits with respiratory disease tested were positive for an
adenovirus and 80% of those specimens were positive for ADV 4. Since adenovirus
outbreaks have been reported in militaries of other countries and civilian settings
such as residential facilities with close personal contact, other populations might ben-
efit from the Adenovirus vaccine.
Disclosures. All authors: No reported disclosures.

1712. An Integrated Surveillance for Antimicrobial-Resistance in
Salmonella from Clinical and Retail Meat Sources — Pennsylvania, 2009-
2013
Nkuchia Mikanatha, DrPH, MPH1; Carol Sandt, PhD2; Barry Perry, MS2;
Lisa Dettinger, MT2; Deepanker Tewari, BVSc, PhD, DACVM3; Yu Lung Li, MS2;
Heather Tate, MS, PhD4; 1Division of Infectious Disease Epidemiology, Pennsylvania
Department of Health, Harrisburg, PA; 2Bureau of Laboratories, Pennsylvania
Department of Health, Exton, PA; 3Veterinary Laboratory, Pennsylvania Department
of Agriculture, Harrisburg, PA; 4National Antimicrobial Resistance Monitoring
System, Center for Veterinary Medicine, Food and Drug Administration, Laurel, MD

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Salmonellais a leading cause of foodborne illness in the United
States. Although salmonellosis is often self-limiting, persons with drug-resistant infec-
tions are at risk for severe clinical outcomes. Pennsylvania has implemented an inte-
grated system that compares enteric pathogens from ill persons with pathogens
recovered from retail meat.
Methods. During August 2009 through June 2013, Salmonellaisolates from

meat (chicken breasts, ground turkey, ground beef, and pork chops, 470 of each) pur-
chased from randomly selected retail outlets in southeastern Pennsylvania were ana-
lyzed by pulsed-field gel electrophoresis (PFGE). We compared the PFGE patterns
with those of clinical isolates in the Pennsylvania surveillance database. All meat iso-
lates and a subset of matched clinical isolates were tested for susceptibility to antimi-
crobial agents.
Results. A total of 148 Salmonellaisolates were recovered from 1880 meat samples:

20% of chicken samples, 9.6% of turkey, 0.64% of beef, and 1.3% of pork were culture-
positive. PFGE patterns of 66 (44.6%) retail meat isolates had PFGE matches among
1304 clinical isolates; 28 distinct PFGE patterns were represented. Sixteen (57.1%) of
these patterns were associated with multi-drug resistance (resistance to ≥3

antimicrobial agents), and 11 (39.3%) were associated with drug-resistance profiles
that were identical to profiles of PFGE-matched retail meat isolates. One Dublin
PFGE pattern found in 10 clinical isolates and one beef isolate was associated with re-
sistance to ≥6 antimicrobial agents. All eleven isolates demonstrated resistance to am-
picillin and ceftriaxone. Six distinct patterns of clinical Typhimurium isolates shared
resistance profiles that were identical to matched retail meat isolates. One isolate from
pork was resistant to the same five antimicrobial agents (ACSSuT phenotype) as were
22 clinical Typhimurium isolates.
Conclusion. In this comparison, Salmonella isolates known to have caused human

illness had PFGE patterns indistinguishable from those found in retail meats. Of these,
more than half were multidrug resistant. These data suggest that some antimicrobial
resistant Salmonella infections in humans originate from contaminated retail meat.
Disclosures. All authors: No reported disclosures.

1713. Interventions to Increase Healthcare Worker Influenza Vaccination:
a meta-analysis
Reed Siemieniuk, MD1; Brenda Coleman, PhD2,3; Shumona Shafiz4; Ahmed Al-Den4;
Stephen Bornsten5; Robert Kean6; Allison Mcgeer MD, MSc7,8; Laura Goodliffe, MPH4;
1Medicine, University of Toronto, Toronto, ON, Canada; 2Microbiology, Mount Sinai
Hospital, Toronto, ON, Canada; 3Dalla Lana School of Public Health, University of
Toronto, Toronto, ON, Canada; 4Mount Sinai Hospital, Toronto, ON, Canada;
5Memorial University, St. John’s, NF, Canada; 6Memorial University, Toronto, ON,
Canada; 7Public Health Sciences and Pathobiology, University of Toronto, Toronto,
ON, Canada; 8Infection Control, Mount Sinai Hospital, Toronto, ON, Canada

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Rates of healthcare worker (HCW) influenza vaccination remain
suboptimal, however the most effective way to increase uptake is controversial. We
conducted a systematic review of the literature of interventions to increase influenza
vaccine coverage in HCWs.

Methods. An expert librarian searched the following databases to July 9, 2013:
MEDLINE, EMBASE, CENTRAL, Web of Science, Scopus, and CINAHL. References
and conference abstracts were also searched. Interventions were classified into 9 cate-
gories (see Results). Two reviewers independently extracted data and classified risk of
bias. Primary outcomes were 1) reduction in number of unvaccinated HCWs, and 2)
interventions that achieved 95% vaccination rates; each at 1 year (early) and 3 ±1 years
(late) after intervention implementation.
Results. 9193 titles/abstracts were reviewed, and 121 were included (Figure 1). Of

174 comparisons, 78 were low risk of bias (RoB), 30 were moderate RoB, and 66 were
high RoB. There were 132 before/after studies, 23 randomized trials, 12 surveys, 7 co-
hort studies, and 1 case-control study. All interventions were significantly associated
with a reduction in unvaccinated HCWs (listed from largest to smallest effect size):
condition of service [12 studies; 357,560 HCWs; 93% reduction in unvaccinated
HCWs, (95%CI 91-95%); I2 = 99%], vaccine-or-mask [12 studies; 581,926 HCWs;
74% (61-88%); 100%], declination forms [14 studies; 209,290 HCWs; 41% (35–
46%); 98%], audit-and-feedback [15 studies; 545,403 HCWs; 35% (29–40%); 99%], in-
creased vaccine access [46 studies; 764,570 HCWs; 32% (27–36%); 100%], role models
[18 studies; 204,514 HCWs; 30% (24–36%); 99%], peer-vaccination [7 studies; 120,670
HCWs; 29% (10–45%); 100%], incentives [17 studies; 188,933 HCWs; 28% (21–33%);
99%], and education/promotion only [16 studies; 554,706 HCWs; 11% (7–16%); 99%].
The interventions that achieved 95% HCW vaccination rates were: condition of service
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(13/13 early; 4/4 late), vaccine-or-mask (3/15 early; 0/2 late), and role models (1/19
early; 1/10 late).

Conclusion. All interventions examined increased HCW influenza vaccine uptake
to various degrees. However, only condition of service policies appear to result in sus-
tained HCW vaccination rates of >95%.
Disclosures. B. Coleman, Sanofi Pasteur: Investigator, Research grant; GSK: Grant

Investigator, Research grant; Novartis: Grant Investigator, Research grant A. Mcgeer,
Sanofi Pasteur: Grant Investigator and Scientific Advisor, Research grant; GSK: Grant
Investigator, Research grant; Novartis: Grant Investigator, Research grant

1714. Influenza antiviral agent use among adults hospitalized with
community-acquired pneumonia
Ikwo Oboho, MD1,2; Anna M. Bramley, MPH1; Lyn Finelli, DrPH, MS1; Alicia M. Fry,
MD, MPH1; Richard Wunderink, MD3; Wesley H. Self, MD, MPH4; Evan Anderson,
MD3; Mark Courtney, MD3; Carlos G. Grijalva, MD, MPH5; Derek J. Williams, MD,
MPH4; Sandra R. Arnold, MD6,7; Krow Ampofo, MD8; Yuwei Zhu, MD, MS4; Jonathan
A. Mccullers, MD6,7; Andrew Pavia, MD, FIDSA, FSHEA8; Kathryn Edwards, MD,
FIDSA4; Seema Jain, MD, MPH1; 1Centers for Disease Control and Prevention,
Atlanta, GA; 2Epidemic Intelligence Service, Centers for Disease Control and
Prevention, Atlanta, GA; 3Northwestern University Feinberg School of Medicine,
Chicago, IL; 4Vanderbilt University School of Medicine, Nashville, TN; 5Preventative
Medicine, Vanderbilt University School of Medicine, Nashville, TN; 6University of
Tennessee Health Science Center, Memphis, TN; 7Le Bonheur Children’s Hospital,
Memphis, TN; 8University of Utah Health Sciences Center, Salt Lake City, UT

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Influenza is a common cause of community-acquired pneumonia
(CAP). Data on the use of influenza antiviral treatment among patients hospitalized
with all-cause CAP are limited.
Methods. Adults ≥18 years old hospitalized with CAP were enrolled year-round at

5 hospitals in Chicago and Nashville. Clinicians ordered influenza tests (rapid test, di-
rect fluorescent antigen, or polymerase chain reaction [PCR]) and prescribed antivirals
per clinical judgment. Nasopharyngeal /oropharyngeal specimens for influenza PCR
testing were systematically collected for the study but results were unavailable to clini-
cians. Treatment was defined as influenza antiviral agent receipt during hospitalization
for any period of time. We compared factors associated with receipt and non-receipt of
treatment during influenza season (October−April in each year).

Results. From January 2010 − June 2012, we enrolled 2323 adults with CAP. Of
1491 (64%) adults enrolled during influenza season, 180 (12%) received treatment. Cli-
nicians ordered influenza tests in 583 (39%) patients (96% were PCR); 37/48 (77%)
with a positive result received antivirals. Study testing revealed 100 influenza positive
cases, 41 of whom received antivirals. Compared with those who did not receive treat-
ment, adults who received treatment were younger, admitted earlier during illness, less
likely to have a comorbidity, and more likely to need intensive care unit (ICU) admis-
sion or mechanical ventilation.

Characteristic

Receipt of
treatment (n=180)

No. (%)

Non-receipt of
treatment (n=1311)

No. (%)
P

value

Median age (interquartile
range [IQR]) years

54 (41-66) 58 (47-71) <0.01

Median days from illness
onset to admission (IQR)

3 (2−6) 4 (2−8) 0.03

Any comorbidity 146 (81) 1163 (89) <0.01
Positive clinician-ordered
influenza test/total tested

37/129 (29) 11/454 (2) <0.01

ICU admission 68 (38) 242 (19) <0.01
Invasive mechanical
ventilation

32/68 (47) 59/242 (24) <0.01

Conclusion. Among adults hospitalized with all-cause CAP, receipt of influenza
antiviral treatment was low and associated with having a positive influenza result avail-
able to clinicians, presenting earlier in course of illness, and with severe disease. Rea-
sons for the underutilization of antiviral treatment warrant exploration.
Disclosures. R. Wunderink, Genentech: Consultant, Consulting fee; Crucell/

Janssen/Johnson and Johnson: Consultant, Consulting fee K. Edwards, Novartis:
Grant Investigator and Scientific Advisor, Research grant

1715. Oseltamivir use in an Influenza Outbreak: Linking Pharmacology to
Pharmacoeconomics
Nathorn Chaiyakunapruk, PharmD PhD1; David Wu, PhD1; Chayanin Pratoomsoot1;
Kenneth Lee PhD1; Huey Chong Yi1; Richard E. Nelson PhD2; Patrick Smith,
PharmD3; Carl Kirkpatrick, PhD4; Mohamed Kamal, PharmD PhD5; Keith Nieforth,
PharmD3; Georgina Dall, PharmD3; Stephen Toovey, MD PhD6; David Kong, PhD4;
Aaron Kamauu, MD MS MPH7; Craig Rayner, PharmD MBA3; 1Monash University,
Selangor, Malaysia; 2Internal Medicine, University of Utah, Salt Lake City, UT; 3D3
Medicine, Parsippany, NJ; 4Pharmacy Practice, Monash University, Parkville,
Australia; 5Roche, New York, NY; 6Pegasus Research, Bottmingen, Switzerland;
7Anolinx, Murray, UT

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Recent pharmacokinetic/pharmacodynamic (PK/PD) evaluations
find that higher oseltamivir exposures may reduce duration of viral shedding and
symptoms. However, the impact of such findings on pandemic planning decisions
and use of stockpiles has not been described. This study explored the economic impact
of oseltamivir dose optimization in supporting pandemic influenza planning decisions
in the US.
Methods. We simulated the infected population across a 1 year seasonal influenza

outbreak using a health economic model linked to a PK/PD-epidemiology model
(SEIR). Different scenarios were considered to evaluate the cost-effectiveness of high
dose (150mg BID) vs standard dose (75mg BID) oseltamivir, low and high virulence,
varying transmissibility (low and high attack rates (37% and 67.5% respectively)) and
drug uptake (25%, 50%, and 80%). The analysis was conducted from a societal perspec-
tive, incorporating both direct and indirect costs. Disease epidemiology and costs were
US-specific. Sensitivity analyses were performed to test model robustness.
Results. Results for incremental cost, deaths averted, quality-adjusted life-years

(QALY) gained, and incremental cost-effectiveness ratios (ICERs) for high dose com-
pared with standard dose oseltamivir under different scenarios are given in the table.

Comparators
(150 mg vs 75 mg)

Incremental
cost (USD)3

Death
averted

QALY
gained

ICER(per
QALY)

High virulence1

high transmissibility
25%2 -21,935,208 148.4 149.1 -147,108
50%2 -31,673,695 227 227.2 -139,384
80%2 -21,126,363 190 189.4 -111,573
low transmissibility
25%2 -4,212,570 44.3 44.5 -94,729
50%2 4,335,233 13.7 13.7 317,341
80%2 9,116,920 9 9 1,015,910
Low virulence
high transmissibility
25%2 -14,661,284 74.5 77.2 -190,011
50%2 -20,562,861 114 117.2 -175,496
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continued.

Comparators
(150 mg vs 75 mg)

Incremental
cost (USD)3

Death
averted

QALY
gained

ICER(per
QALY)

80%2 -11,842,304 95.4 97.2 -121,822
low transmissibility
25%2 -2,043,215 22.2 23 -88,790
50%2 5,003,199 6.9 7 710,268
80%2 9,556,934 4.5 4.6 2,074,257

1 Proportion of infected cases who visited EDwas assumed to be twice as high
as in low severity scenario 2 Uptake 3negative signs mean cost-saving

Conclusion: These results suggest the potential for high dose oseltamivir to provide
economic value, and may have a role in pandemic influenza particularly in high trans-
missability scenarios; the role of high dose oseltamivir should be investigated further.
Disclosures. N. Chaiyakunapruk, Roche: Grant Investigator, Consulting fee and

Research grant D. Wu, Roche: Grant Investigator, Research grant C. Pratoomsoot,
Roche: Collaborator, Research grant and Research support K. Lee, Roche: Consultant,
Consulting fee H. C. Yi, Roche: Research Contractor, Research grant and Research
support R. E. Nelson, Roche: Consultant and Grant Investigator, Consulting fee, Re-
search grant and Research support P. Smith, Roche: Grant Investigator, Consulting fee
C. Kirkpatrick, Roche: Consultant, Consulting feeM. Kamal, Roche: Employee, Salary
K. Nieforth, Roche: Consultant, Consulting fee G. Dall, Roche: Consultant, Consult-
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Background. Crowd-sourcing methods have been used in surveillance for influen-
za-like illness (ILI) to detect epidemic influenza earlier than the Centers for Disease
Control and Prevention’s (CDC) ILINet. Mining of search engine query data (passive
surveillance) and email-based approaches (active surveillance) have been used, but
both primarily focus on detecting epidemic flu at the national level.
Methods. At University of Wisconsin-Madison (UW), during the 2013-14 aca-

demic year, we began passive surveillance for ILI using a smartphone app called Out-
Smart Flu (OSF). Users reported their ILI symptoms or feeling well. As feedback, users
received near-real time, past 7-day rates of ILI among fellow OSF users and one-week
lagged ILI rates estimated by UW University Health Services (UHS), a CDC ILINet
sentinel site. We promoted OSF using social marketing, social media, student volun-
teers, email, and raffles. Nine months after deployment of iOS and Android versions of
the app, we examined the composition of OSF users, app engagement, and compared
ILI trends among OSF users with trends among UHS attendees.
Results. Overall, 776 users (35% men, 65% women) installed OSF, 583 (75.1%)

completed a baseline research survey, 557 (71.8%) completed a profile, 556 (71.2%)
submitted at least one symptom report during the academic year. The median
(IQR) time elapsed between joining OSF and last use of the app (i.e., length of engage-
ment) was 102 (31, 209) days. Although women were more likely to join OSF, their
relative hazard (RH) of using the app was greater than men’s use for the first month
(RH = 1.41; 95% CI: 1.03, 1.95; p = 0.035), but not thereafter (RH = 0.79; 95% CI: 0.64,
0.99; p = 0.038). Individuals who reported not receiving the previous year’s seasonal flu
vaccine (2012-13) were significantly more likely to use OSF (RH = 1.64; 95% CI: 1.39,
1.95; p < 0.001). ILI rates mostly paralleled UHS ILI rates, but neither detected the ILI
peak identified by national surveillance systems as this fell during UW Winter Recess
when both OSF app use and UHS clinic attendance was lower.
Conclusion. College campuses are unique environments for influenza transmis-

sion. In its first year, uptake and use of a smartphone-based, surveillance system for
ILI among UW students was moderately successful and provide us reason to expand
OSF to more users and more campuses during the 2014-15 flu season.
Disclosures. All authors: No reported disclosures.
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Background. Eagle County, CO will host the World Alpine Ski Championships
in 2015 during the height of the respiratory illness season. This international event
will quadruple the population of our rural community and increase the risk for im-
portation and dissemination of infectious diseases. Traditional public health (PH)
surveillance relies on laboratory and healthcare provider reporting. System limita-
tions include delayed reporting, inconsistent population coverage, and poor sensitiv-
ity for emerging diseases. Our goals were to test Flu Near You (FNY), a free,
participatory mobile disease tracking system using existing staffing and PH resources
to determine if the data enhances our surveillance capabilities prior to the 2015
event.
Methods. The confidential participant data collected on a weekly basis through the

FNY website is aggregated on a web-based map to show the spread of influenza-like
illness (ILI) across the U.S. and locally. Eagle County Public Health (ECPH) and FNY
built community-specific recruitment tools to increase participation for our region.
Local and national data was reviewed routinely as part of standard PH surveillance
during the 2013-2014 season, alongside traditional ILI data.
Results. The FNY data detected the arrival of ILI in our county a week before the

first reported hospitalized case. Spikes in FNY reports coincided with community re-
ports of illnesses in schools and workplaces that were not detected using traditional
surveillance. Though the results were anecdotal and limited by a small sample size,
the early warning allowed ECPH to rapidly disseminate infection prevention messages
to community partners. In addition, the novelty of the FNY program opened doors to
community groups that traditionally would not have engaged in influenza prevention
and control.
Conclusion. The use of a free, participatory epidemiology tool to enhance

disease surveillance in a rural community demonstrated promising results. When
communities are presented with high-risk events, such as a mass gathering, PH pro-
fessionals should look outside of their traditional circles to leverage additional re-
sources. With increased adoption, we expect the program will provide sustainable
surveillance data to enhance the preparedness of our community for future disease
outbreaks.
Disclosures. All authors: No reported disclosures.

1718. Resistance among Invasive Group A Streptococcal Infections, United
States, 1999-2012
Chris Van Beneden, MD, MPH1; Lesley Mcgee, PhD1; Yusra Ahmad2; Bernard Beall
PhD1; Lee Harrison, MD, MPH3; Monica M. Farley, MD4; Megin Nichols, DVM,
MPH, DACVPM5; Ann Thomas, MD, MPH6; Susan Petit, MPH7; Mary
Lou Lindegren, MD, MPH8; Mirasol M. Apostol, MPH9; Jillian Karr, BS, MPH10;
Lisa Miller, MD, MSPH11; Ruth Lynfield, MD12; 1Respiratory Diseases Branch, Centers
for Disease Control and Prevention, Atlanta, GA; 2Centers for Disease Control and
Prevention, Atlanta, GA; 3Emerging Infections Program, Pittsburgh, PA; 4Georgia
Emerging Infections Program, Decatur, GA; 5New Mexico Department of Public
Health, Santa Fe, NM; 6Emerging Infections Program, Portland, OR; 7Connecticut
Emerging Infections Program, New Haven, CT; 8Vanderbilt University School of
Medicine, Nashville, TN; 9California Emerging Infections Program, Oakland, CA;
10New York State Department of Health, Emerging Infections Program, Rochester,
NY; 11Colorado Department of Public Health and Environment, Denver, CO;
12Minnesota Department of Health, St. Paul, MN

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Macrolide resistance among group A Streptococcus (GAS) is com-
mon in many countries. We analyzed prevalence of resistance to erythromycin
(EryR) and other antibiotics among GAS isolates obtained from CDC’s Active Bacte-
rial Core surveillance (ABCs) over a 14-year period.
Methods. ABCs is active, laboratory- and population-based surveillance for

select bacterial infections in 10 geographically diverse U.S. sites. Isolates from
invasive GAS infections were collected in participating ABCs sites from 1999-
2012. Susceptibility was assessed using broth microdilution and D-zone testing for
inducible clindamycin resistance (CliR); emm typing was performed using DNA
sequencing.
Results. We tested 9175 (85%) isolates from 10,794 invasive GAS cases; 10.5%

were EryR. Both EryR and CliR increased over the 14 years (test for trend:
P < 0.001). Marked yearly shifts in EryR prevalence occurred among several ABCs
sites: CA (2001: 8.5%; 2006: 23.6%; 2010: 4.0%), MD (1999: 3.4%; 2008: 34.2%;
2012: 8.0%) and OR (2007: 4.4%; 2012: 28.3%). No penicillin or cephalosporin resis-
tance was found. Among >85 emm types, 10 (emm 12, 49, 58, 73, 75, 76, 83, 92, 94,
114) accounted for 21% of all isolates but 65% of EryR isolates. Site-specific variability
in EryR prevalence was primarily due to fluctuations of these emm types. Among 105
EryR isolates from 2012, 62 (59%) were inducibly CliR and 35 (41%) constitutively
CliR; 72 of CliR (74.2%) were also tetracycline-resistant. Data from 2001-2010 indicat-
ed that a genetic element that contains both ermTR and tetM accounted for most
CliR. The patient case fatality ratio did not differ by EryR (10.7% EryR vs 12.2% eryth-
romycin susceptible; P = 0.18). EryR infections were more common (P < 0.05) among
men than women (11.7% vs 9.3%) and among persons age 18-34 (13.2%) and 50-64
years (13.1%) than other age groups. EryR was lowest among children age <5 years
(7.5%).
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Conclusion. Macrolide resistance among invasive GAS infections in the U.S. grad-
ually increased over 14 years. However, local frequency of macrolide-resistant GAS in-
fections fluctuated markedly, depending on circulating strains. Community-specific
susceptibility testing is important for clinical management. Penicillin remains a
good choice for therapy of invasive GAS infections.
Disclosures. All authors: No reported disclosures.

1719. Public health response to a school-based norovirus
gastroenteritis outbreak: Environmental sampling as a novel
investigative tool
Emily Hall, MPH; Jessica Smith, MPH; Sibeso Joyner, MPH; Jordan Peart;
Joey Stringer; Anthony Jenkins; Wendy Chung, MD, MSPH; Dallas County
Department of Health and Human Services, Dallas, TX
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Background. Norovirus outbreaks in schools can amplify rapidly through multi-
ple routes of transmission, and have led to campus closures. Ensuring implementation
of transmission-prevention measures is challenging in large secondary schools, where
exclusion criteria for ill persons may be limited, and sufficient environmental surface
disinfection may be difficult to achieve. During a norovirus outbreak in a Dallas Coun-
ty public high school in 2014, supplemental approaches to outbreak control were as-
sessed, including environmental testing.
Methods. Students and staff with vomiting or diarrheal illness reported to the

health department were interviewed with standardized questionnaires. Exposure
surveys were also administered to all 2500 students. A case-control analysis included
300 cases and 600 controls randomly selected from respondents and matched on
gender. Data were analyzed using multiple logistic regression with SAS 9.4. Stool
samples from cases and environmental surface swabs were tested for norovirus by
RT-PCR assay.
Results. An overall attack rate of 32% occurred over 4 weeks, with a peak in

cases on January 30, the day of initial report to public health. Cases reported
vomiting (83%), diarrhea (57.3%), and fever (40.3%). Norovirus genogroups GI
(n = 4) and GII (n = 1) were identified in stool samples. Ongoing new cases 5 days
following public health notification prompted environmental sampling. Norovirus
GI (n = 8) and GII (n = 2) were identified from multiple surfaces, including: door
handles, stair rails, computer keyboards, and a water cooler spigot. Numbers
of cases declined after enhanced cleaning targeting these fomites. In the case-
control analysis, significant predictors included: water fountain use (OR = 1.79, p=
0.004); and participation in the dance team (OR = 1.91, p= 0.03) or theater
(OR = 1.78, p= 0.02).
Conclusion. Customary public health interventions to control norovirus

outbreaks can be difficult to implement comprehensively in public secondary
schools. Environmental surface testing for norovirus during persistent
outbreaks may assist with identification of particular surfaces and previously unrec-
ognized transmission vehicles to target limited school resources for enhanced
disinfection.
Disclosures. All authors: No reported disclosures.
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Background. Cryptococcus meningitis (CM) is the most common cause
of AIDS-related mortality in the world. In sub-Saharan Africa the WHO recom-
mends routine cryptococcal antigen (CrAg) screening in AIDS patients with a
CD4 T-cell count ≤ 100 cells/μl and initiating anticryptococcal therapy among pos-
itives to prevent CM. In the United States (US) however, there are no recommenda-
tions for routine cryptococcal screening. In a cohort study among 1872 AIDS
patients in the US, the prevalence of cryptococcal infection was 2.9% overall; in
some sub-groups the prevalence was as high as 6.4%. We aimed to determine if sur-
vival among those who screened positive was different from those who screened neg-
ative for CrAg.
Methods. Using stored sera from the Multicenter AIDS Cohort Study (MACS)

and the Women’s Interagency HIV Study (WIHS), we screened 1,872 specimens
from donors with CD4 T-cell count < 100/μl using the CrAg Lateral Flow Assay
(Immy, Norman, OK). Overall survival and survival between multiple sub-groups
were compared using adjustment methods.
Results. The number of CrAg positive within this cohort was 55 (2.9%).

Survival analysis results (Figure 1) showed a significantly lower survival in those
with a positive CrAg result (median = 1 year, P = 0.02) and those with a negative

CrAg result (median = 2years, P= 0.02). After controlling for CD4 count, age,
and if specimen were collected pre or post ART era, women had a
longer survival than men (p-value 0.01), and blacks had a longer survival than
both Hispanics and whites ( p-value 0.02). The probability of 5 year survival
for blacks and Hispanics was 30% compared to 10% for whites. Further, the proba-
bility of 5 year survival for women was greater than 30% compared to less than 10%
in males.

Survival analysis by CrAg test result

Conclusion. Presently, there are no recommendations for routine cryptococcal
screening in AIDS patients in the U.S. The results from this study coupled with the
results from an earlier study assessing the prevalence of cryptococcal infection
among AIDS patients in the US, suggest not only that cryptococcal screening in
those with CD4≤ 100 cells/ ul is well above the published cost-effectiveness threshold
of 2.0% but that screening could reduce mortality.
Disclosures. All authors: No reported disclosures.

1721. Cost-Effectiveness of Meningococcal Quadrivalent Conjugate
Vaccination Campaign among Men Who Have Sex With Men in New York
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Matthew S. Simon, MD, MS1; Don Weiss, MD, MPH2; Anita Geevarughese, MD,
MPH3; Blayne Cutler, MD, PhD4; Roy M. Gulick, MD, MPH, FIDSA5; Jane R. Zucker,
MD, MSc3; Jay K. Varma, MD6; Bruce R. Schackman, PhD1; 1Weill Cornell Medical
College, New York, NY; 2Bureau of Communicable Disease, New York City
Department of Health and Mental Hygiene, Long Island City, NY; 3Bureau of
Immunization, New York City Department of Health and Mental Hygiene, Queens,
NY; 4Public Health Foundation Enterprises, City of Industry, CA; 5Infectious
Diseases, Weill Cornell Medical College, New York, NY; 6Division of Disease
Control, New York City Department of Health and Mental Hygiene, Long Island
City, NY

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. To control an outbreak of invasive meningococcal disease
(IMD) among men who have sex with men (MSM) in New York City (NYC),
the NYC Department of Health and Mental Hygiene (DOHMH) recommended
vaccination of all HIV-positive MSM and HIV-negative MSM with “intimate
contact with a man met through an online Web site, digital application or at a bar
or party”
Methods. We used a decision analytic model to estimate the effectiveness

and cost-effectiveness of the meningococcal quadrivalent conjugate vaccination
campaign as compared to no vaccination. We estimated approximately 60,000
NYC MSM to be targeted through DOHMH recommendations based on NYC
Community Health Survey and NYC HIV/AIDS surveillance registry data. Model in-
puts, including IMD incidence of 20.5 per 100,000 HIV-positive MSM (42% fatal)
and 7.6 per 100,000 HIV-negative MSM (20% fatal), were from DOHMH data
and published sources. Outcome measures included costs (2012 US dollars),
IMD cases averted, IMD deaths averted, quality-adjusted life-years (QALYs) and in-
cremental cost-effectiveness ratios ($/QALY). Sensitivity analyses were performed on
key inputs including herd immunity (base case 20% protection in all unvaccinated
MSM).
Results. Compared to no vaccination, the targeted vaccination campaign

averted an estimated 2.7 IMD cases (modeled range 0.9-6.0) and 1.0 IMD deaths
(modeled range 0.2-2.5) and had an incremental cost-effectiveness ratio of
$60,100/QALY. At a cost-effectiveness threshold of $100,000/QALY, vaccination re-
mained cost-effective at an IMD incidence as low as 10 per 100,000 persons or at a
case fatality rate greater than 13% in all MSM. At a societal willingness to pay con-
sistent with adopted meningococcal vaccination guidelines for adolescents
($230,000/QALY), vaccination was cost-effective at an IMD incidence as low as 5
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per 100,000 persons. Results were sensitive to assumptions regarding herd
immunity (figure).

Conclusion. Vaccination during a community-wide IMD outbreak among MSM
in NYC was projected to avert IMD cases and deaths and had an incremental cost-ef-
fectiveness ratio less than $100,000/QALY. Cost-effectiveness was highly dependent on
herd immunity.
Disclosures. All authors: No reported disclosures.
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N. meningitidis Serogroup B: Results of a Transmission Dynamic Model
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MBA1; David Strutton, PhD2; 1Pharmerit International, Bethesda, MD; 2Pfizer Inc.,
Collegeville, PA
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Background. Studies in the 1990s establishing an increased risk of invasive menin-
gococcal disease (IMD) in first year college students living in residence halls were the
foundation for US ACIP recommendations for routine meningococcal serogroup A, C,
W-135 and Y (MenACWY) vaccination in this group. Recent college campus out-
breaks of meningococcal serogroup B (MenB), such as that at Princeton University
where the attack rate was 134 per 100,000, highlight the unpredictability of IMD
and the need in the US for a licensed, broadly protective MenB vaccine. We estimated
the potential impact of introducing routine MenB vaccination of students preparing
for the first year of college.
Methods. A transmission dynamic model was adapted to simulate MenB carriage

prevalence and IMD incidence within the college-attending US young adult popula-
tion (17-22 year olds). Carriage prevalence and vaccine efficacy against IMD and car-
riage were obtained from published literature and expert opinion. Incidence of IMD
was estimated from the US national surveillance system utilizing the 2008 to 2011 av-
erage. College attendance data were obtained from US Bureau of Labor and Statistics.
IMD cases and deaths avoided over a 30 year period were calculated for the entire US
population, and separately for a closed (i.e., no transmission into or out of the popu-
lation) college-attending cohort.
Results. In a closed-cohort of college-attending young adults aged 17-22 years,

routine vaccination of 90% of 17-year-olds entering college would prevent an estimated
293 cases and 35 deaths. If college attendees had limited interaction with other mem-
bers of general population, an estimated 2,278 cases and 224 deaths could be prevented
in the US. An estimated 2,788 cases and 266 deaths could be prevented with routine
vaccination of 11 year olds receiving a booster dose at 16 years of age.
Conclusion. A strategy of vaccinating first year college entrants could have a siz-

able impact on MenB disease and help control college campus outbreaks. However, the
overall cases of disease and deaths prevented utilizing a strategy of vaccinating college
entrants are fewer than if an age-based vaccination strategy was pursued. A program
addressing disease in college students and adolescents would have the greatest impact.
Disclosures. S. J. Snedecor, Pharmerit: Employee, Consulting fee R. Farkouh,

Pfizer: Employee, Salary L. York, Pfizer: Employee, Salary M. Xue, Pharmerit: Em-
ployee, Consulting fee D. Strutton, Pfizer: Employee, Salary
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Background. To our knowledge, no studies have evaluated trends in tuberculosis
(TB) incidence in the California (CA) correctional system. We assessed trends in TB
incidence during 2000–2009 and compared demographic and clinical characteristics
among cases in state prisons and local jails.
Methods. TB cases aged ≥15 years reported to the CA TB registry during 2000–

2009 were included in the analysis. Population estimates were obtained from CA De-
partment of Corrections and Rehabilitation for state prisons, Board of State and Com-
munity Corrections for local jails, and Department of Finance for non-correctional
populations. Trends in incidence per 100,000 population were assessed using Poisson
regression, and trends in percentages were assessed using weighted linear regression.
Because population estimates were not available for other CA correctional facilities, all
comparisons of demographic and clinical characteristics were restricted to case-pa-
tient’s in state prisons and local jails and were conducted using the Chi-square test.
Results. Of 29,564 TB cases reported, 838 (3%) were residents of correctional fa-

cilities. Among the 838 correctional TB cases, 433 (52%) occurred in residents of local
jails, and 134 (16%) in state prisons. From 2000–2009, TB incidence decreased signifi-
cantly in local jails (85.8 to 45.3; P = .01), state prisons (16.1 to 4.8; P < .001), and in
non-correctional (8.8 to 6.2; P < .001) populations (Figure 1). No significant change in
the percentage of TB cases who were correctional facility residents was detected (Fig-
ure 2). A higher proportion of case-patients in local jails, compared to state prisons,
were foreign-born [223/427 (52%) vs 38/128 (30%); P < .001], homeless in the past year
[145/433 (33%) vs 14/134 (10%); P < .001], and had culture-positive pulmonary TB
[340/433 (79%) vs 89/134 (66%); P < .001].

Conclusion. While TB rates have declined significantly since 2,000, the percentage
of TB cases diagnosed in CA correctional facilities has remained constant. TB rates in
local jails are seven to nine times higher than in state prisons and non-correctional
populations. The risk of TB transmission in correctional facilities, particularly local
jails, remains a concern and efforts to rapidly detect TB continue to be important.
Disclosures. All authors: No reported disclosures.

1724. Clinical Presentations and Interactions of the Chikungunya Viral
Infection in HIV Patients During the Chikungunya Epidemic in Southern
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Background. Between 2004 and 2010, the chikungunya virus (CHIKV) spread
from East Africa, India, Southeast Asia to China, affected millions of people. There
exists no previous report on chikungunya in HIV patients. Therefore, we studied the
clinical pictures of chikungunya in HIV patients and examined whether HIV infection
worsened the clinical course of chikungunya.
Methods. This is a retrospective case review of all laboratory-confirmed cases of

chikungunya fever (CHIKF) from August 2008-September 2009 at Songklanagarind
Hospital, a teaching hospital in Southern Thailand. We compared the demographic
data, clinical course, severity, and complication of CHIKF in HIV and non-HIV pa-
tients. CD4 cell count and HIV viral load were also assessed in CHIKV-coinfected HIV
patients.
Results. Thirteen HIV patients (CD4 cell count range of 250-873 cells/μL) and 71

non-HIV patients with CHIKF were identified. There were no significant differences in
the demographic data and clinical course, except HIV patients were younger (mean
age ± SD, 36± 4 years vs 42 ± 14 years, P= 0.005). All patients presented with fever
and bilateral arthralgia. Eighty-four percent of both groups developed rash. The medi-
an duration of arthralgia and rash was 14 days and 3 days, respectively. However, more
non-HIV patients needed opioid analgesics (tramadol) (50% vs 9.1%, P = 0.018), and
were more likely to temporarily stop working (83.6% vs 46.2%, P = 0.007). None of the
HIV patients were hospitalized, developed complication or had chronic arthritis, com-
pared with 11.2%, 5.6%, and 2.8% of non-HIV patients, respectively. There was no HIV
viral load rebound in the previously viral suppressed HIV patients during or after
CHIKF. Two HIV patients, in whom pre-CHIKF illness HIV viral load was 3,630
and 30,100 copies/mL, had their HIV viral load decrease to 901 and 17,500 copies/
mL after 1 and 21 days of CHIKV infection, respectively. Long term follow-up (16-
32 months post chikungunya) did not detect any alarming fall in blood CD4 counts
in any of the HIV patients.
Conclusion. HIV infection did not worsen the clinical course of CHIKF. CHIKV

also had no adverse effects upon CD4 cell count or HIV viral load.
Disclosures. All authors: No reported disclosures.
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Background. Historically, Lyme disease prevalence has been low in the Pacific
Northwest of North America. Because there have been many public misconceptions
regarding the ability of laboratories to identify Lyme disease, we studied the prevalence
of B. burgdorferi in the Ixodes pacificus tick (vector) and Peromyscus maniculatus
mouse (host) in British Columbia (BC).
Methods. In this study, mice were trapped from 11 different jurisdictions in BC

from May to September. IFA and Western blots were performed on mice serum to de-
termine the presence of B. burgdorferi antibodies. Ticks were collected from trapped
mice and with the flagging/dragging technique. A maximum of 5 ticks from each
mouse were pooled for DNA extraction and subjected to real-time PCR which targeted
the 23S rRNA gene of Borrelia spp. and ospA gene of B. burgdorferi at the BC Public
Health Microbiology and Reference Laboratory. Two organs from each mouse were
also subjected to the same molecular tests. A subset of tick DNA extracts (n = 48)
were also sent to CDC Fort Collins where multiplex PCR targeting fliD and gB31genes
for B. burgdorferi was performed to check for concordance between the results.
Results. No ticks were found by flagging during this study period; however a total of

467 ticks of different developmental stages were retrieved from 237 mice. For the serol-
ogy results, 19 mice were confirmed to have antibodies against B. burgdorferi. For the
molecular results, 3 tick pools were positive for B. burgdorferi but all mouse organs tested
were negative. Of the positive tick pools, the corresponding mice were serologically pos-
itive. The subset of ticks tested by the two laboratories had identical results.
Conclusion. The positivity rate of B. burgdorferi in the B.C. Ixodes tick population

was found to be >0.71%, suggesting very low incidence. The exposure rate in the
mouse population to B. burgdorferi was determined to be 8.18%, suggesting that the
infestation rate is also low in the host population. This observation may explain the
continued low incidence of Lyme disease in BC.
Disclosures. All authors: No reported disclosures.

1726. What Defines Carbapenem-Resistant Enterobacteriaceae (CRE) in a
Low Prevalence State? Oregon, 2010 — 2013
P. Maureen Cassidy, MPH1; Christopher Pfeiffer, MD2; Genevieve L. Buser, MDCM,
MSHP1; Zintars G. Beldavs, MS1; 1Acute and Communicable Disease Prevention,
Oregon Health Authority, Portland, OR; 2Portland VA Medical Center, Portland, OR

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Preventing the spread of carbapenem-resistant Enterobacteriaceae
(CRE) is important to public health because of high infection-related morbidity,

mortality, and cost. Carbapenemase producing (CP)-CRE are most concerning be-
cause of their rapid global dissemination. In 2013, CRE in Oregon were defined as En-
terobacteriaceae with non-susceptibility to ≥1 carbapenem, including ertapenem, and
resistance to any 3rdgeneration cephalosporin. Review of surveillance data raised con-
cerns of poor definition specificity for CP-CRE creating burden for laboratories and
public health investigators.
Methods. We analyzed all CRE isolates reported in Oregon December 2010 –

October 2013. We reviewed surveillance data from other states and published litera-
ture, focusing on CRE minimal inhibitory concentration breakpoints.
Results. Of our 125 unique isolates, 75 (60%) were Enterobacter cloacae, 13 (10%)

Enterobacter aerogenes, 11 (9%) Escherichia coli, 11 (9%) Klebsiella pneumoniae, and
14 (11%) were other species. Non-susceptibility only to ertapenem was demonstrated
by 66 (53%), of which 47 (72%) were E. cloacae. Of the 34 isolates non-susceptible to
multiple carbapenems, 18 (53%) were E. cloacae, 5 (15%) E. aerogenes, 4 (12%) E. coli,
and 6 (18%) K. pneumoniae. Ninety-nine (81%) isolates were resistant to all 3rd gen-
eration cephalosporins tested. Three were CP-CRE; all were K. pneumoniae producing
K. pneumoniae carbapenemases.
Review of literature and other states’ data confirmed carbapenemases were present

in E. cloacae. Excluding ertapenem from the definition for laboratories using the up-
dated Clinical Laboratory Standard Institute (CLSI) breakpoints did not greatly reduce
sensitivity for the most common carbapenemases. Finally, retaining the cephalospo-
rin-resistance requirement enhanced specificity. The new definition decreased the
number of cases to investigate by 57%, without missing any CP-CRE.
Conclusion. Wemodified our case definition to increase CP-CRE specificity, with-

out losing sensitivity, thus decreasing investigation burden. For laboratories using cur-
rent CLSI breakpoints, the new definition includes all Enterobacteriaceae, removes
ertapenem, and requires resistance to all 3rd generation cephalosporins tested.
Disclosures. All authors: No reported disclosures.

1727. Prevalence, Genetic Drift of Haemagglutinin, and Antiviral
Resistance of Influenza B Viruses Circulating in Shanghai During January
2009 – May 2014
Xi Zhang; Baihui Zhao; Microbiology Laboratory, Shanghai Municipal Center for
Disease Control and Prevention, Shanghai, China

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Influenza type B viruses cause epidemics and are responsible for
substantial morbidity and mortality in mainland China. A need for quadrivalent vac-
cines, antiviral resistance and continued antigenic drift are the major concerns regard-
ing prophylaxis and treatment of influenza B. This retrospective study revealed the
circulating situation, antiviral drug resistance and the genetic evolution of the hemag-
glutinin (HA) epitopes of influenza B viruses in Shanghai over a 6-year period.
Methods. Records and information from Influenza Surveillance Net were used to

estimate the influenza B incidence rate and the vaccine mach ratio. Sequences of 56
influenza B isolates were analyzed to identify HA antigen drift and NA antiviral mu-
tations.

A. The incidence rate of five age group populations of influenza B viruses in Shanghai. B. The
incidence rate of influenza viruses in Shanghai.

Results. Four epidemic peaks occur in the studied period and all peaks were cor-
relation with influenza B viruses. The influenza B infection rate in 6-17 years old group
is higher than in other studied population. The vaccine match ratio is 83.3% in the six
studied years. The 56 influenza B strains, including 27 Victoria and 29 Yamagata, were
sequenced to characterize the genotypic antiviral resistance and genetic drift in the HA
epitopes. All, except one, were genotypically sensitive to oseltamivir. The HA sequence
analysis revealed that the B viruses underwent constant mutations in the HA antigenic
sites over the six seasons compared with the corresponding vaccine strains, and
amino acid changes of Yamagata lineage in 2013-2014 season play an important
role in B virus circulation in the subsequent seasons. Phylogenic analyses indicated
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that the B strains circulating in Shanghai fell into two branches and each branch has
two clades.

Distribution of influenza B lineages in Shanghai, January 2009 - May 2014.

Conclusion. Quadrivalent vaccine inoculated in 6-17 years old group may improve
the effectiveness of vaccine in Shanghai population. The continuous monitoring of ge-
netic drift and antiviral resistance of influenza viruses is important for the manage-
ment of influenza and for updating the vaccine composition.
Disclosures. All authors: No reported disclosures.

1729. Preventing Coccidioidomycosis (Valley Fever) at Highly Endemic
Prisons in California: Estimating the Effect of a Screening Skin Test to
Identify Immune Inmates
Anne Purfield, PhD1,2; Gordana Derado, PhD3; Janet Mohle-Boetani, MD, MPH4;
Charlotte Wheeler, MD MPH4; Benjamin Park, MD1; 1Mycotic Diseases Branch,
Centers for Disease Control and Prevention, Atlanta, GA; 2Epidemic Intelligence
Service, Atlanta, GA; 3Centers for Disease Control and Prevention, Atlanta, GA;
4California Correctional Health Care Services, Elk Grove, CA
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Background. Valley Fever (VF) is a respiratory disease caused by inhalation of
Coccidioides spp. spores; prior infection confers lifelong immunity. During 2011, VF
incidence at two highly endemic prisons (HEP) was >100 times higher than surround-
ing areas. Screening inmates with a new delayed-type hypersensitivity skin test
(Spherusol1 ) that identifies persons with prior Coccidioides infection could be used
to populate HEP with immune inmates. Our objective was to estimate the change in
VF incidence following implementation of a skin test screening program.
Methods. We used Microsoft Excel to create a dynamic model of a hypothetical

screening program where all California inmates are tested. Skin test-negative (non-im-
mune) inmates are excluded from HEP; prisons are repopulated with skin test-positive
inmates. Data from prison clinics on laboratory-confirmed infections were used to cal-
culate predicted incidence rates, using 2011 mid-year population at HEP. We used
published data for assumptions of prevalence of skin test positivity in different popu-
lations, and for skin test sensitivity and specificity. A sensitivity analysis varied prev-
alence of prior infection and test sensitivity and specificity.
Results. Without a skin test screening program, we expect an annual incidence of

5.3% at HEP. According to the model, 87% of inmates will test negative and will be
excluded from HEP when prevalence of prior infection is 9% among California in-
mates. Following re-population of HEP with skin test-positive inmates, the expected
incidence will be 1.8% (61% decline, 268 cases prevented); inmates with false-positive
Spherusol1 tests will comprise 99% of subsequent infections. Sensitivity analysis dem-
onstrated an expected incidence of 0.09-4.7% (12-98% decline; 54-432 cases prevent-
ed), largely influenced by prior infection prevalence and test specificity.
Conclusion. Implementation of a hypothetical skin test-based screening program

could sharply reduce incidence of VF at HEP. If implemented, additional studies to refine
assumptions and evaluate the effectiveness of this program should be considered.
Disclosures. All authors: No reported disclosures.

1730. Improperly Used Insulin Pen Lookback Investigation in a Veterans
Affairs (VA) Medical Center
Patricia Schirmer, MD1; Cynthia Lucero-Obusan, MD1; Mark Winters, MS2,3;
Gina Oda, MS4; Richard A. Martinello, MD1; Victoria Davey, PhD, MPH1;
Mark Holodniy, MD1,2; 1Office of Public Health, Department of Veterans Affairs,
Washington, DC; 2Stanford University, Palo Alto, CA; 3VA Palo Alto Health Care
System, Palo Alto, CA; 4Office of Public Health, Department of Veterans Affairs, Palo
Alto, CA
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Saturday, October 11, 2014: 12:30 PM

Background. Improper use of insulin pens has been reported in multiple hospi-
tals. In 2009, US FDA issued a safety alert indicating that insulin pens are for single

patient use only. We performed a lookback investigation to identify possible blood-
borne pathogen transmission at one VA facility where insulin pens were not dedi-
cated to individual patients, although staff reported changing needles between
patients.

Methods. Inpatients receiving insulin from Lantus1 SoloSTAR1 pens from Oc-
tober 19, 2010–November 1, 2012 were identified by the facility and VA Corporate
Data Warehouse using bar coded medication administration data. Identified pa-
tients were offered hepatitis B (HBV), C (HCV) and human immunodeficiency
virus (HIV) testing. Previous viral testing history was assessed by chart review.
Available patients’ HCV viral strains were sequenced and genetically fingerprinted
to assess linkage.
Results. The exposure cohort included 718 patients, of whom 197 were deceased.

See the table for testing results. No newly identified HIV positive patients were found.
17 were newly identified as serologically HBV positive, but did not have HBV DNA
viremia. Two of 5 newly identified HCV infected were compared to 17 known HCV
positive patients and 4 epidemiologically non-related patients (Figure 1/2). No linkage
was identified.
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HIV, HBV, HCV Test Results for Exposure Cohort - For each virus, patients may appear in more
than one category.

HIV Results

Newly identified positive 0
Previously positive 5
Testing inadequate or incomplete 0
Viral testing results unknown 216
Negative 497
HCV Results
Newly identified positive 5
Previously positive 48
Testing inadequate or incomplete 8
Viral testing results unknown 194
Negative 469
HBV Results
Newly serologically identified
positive

17

Previously positive 57
Testing inadequate or incomplete 75
Viral testing results unknown 180
Negative 421

Conclusion. No evidence of HIV, HBV or HCV transmission was identified with
reuse of insulin pens at this VA facility. Many newly identified positive patients had no
prior viral testing making it impossible to determine if transmission occurred as a re-
sult of this breach in infection control practice. Improved HBV, HCV and HIV testing
would help in future similar investigations.
Disclosures. All authors: No reported disclosures.

1731. Medicalizing Prevention: Divergent Views of HIV+ and HIV- Women
on PrEP and TasP
Lakshmi Goparaju, PhD; Lari Warren-Jeanpiere, PhD; Laure Experton, BSc;
Mary Young, MD; Seble Kassaye, MD, MS; Medicine, Georgetown University,
Washington, DC

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Pre-Exposure Prophylaxis (PrEP) and Treatment as Prevention
(TasP) are biomedical HIV prevention strategies that could have a significant impact
on reducing HIV infection rates among U.S. women. This qualitative study examined
HIV+ and HIV- women’s views of these prevention modalities.
Methods. Five focus groups, stratified by HIV status were conducted in 2014 with

26 women (11 HIV- and 15 HIV+) of the Washington Metropolitan Women’s Inter-
agency HIV Study. Topics discussed included PrEP /TasP knowledge; beliefs and ac-
ceptance; barriers and facilitators to use.
Results. Participants had no previous knowledge of PrEP and TasP. However, their

opinions diverged based on their HIV status. HIV- women expressed a lot of enthu-
siasm about PrEP. They wanted to use PrEP and recommend it to others despite con-
cerns about side effects and stigma of using HIV medicines. PrEP would provide a
preventive method they could control, and the combination of PrEP and condom
use was thought to provide the best preventive approach.
In contrast, HIV+ women were less supportive of PrEP based on their knowledge

and experience of the side-effects associated with HIV medications, as well as the in-
vasive nature of a comprehensive PrEP package—routine HIV testing, continued con-
dom use, comprehensive HIV prevention and medication adherence counseling. HIV+
women preferred the use of condoms over PrEP given its efficacy, accessibility without
prescription, and for preventing other STIs and pregnancy. Both groups agreed that
PrEP should be an available intervention for women.
Opinions differed on TasP based on HIV status as well. HIV- women liked the con-

cept of TasP because of the dual benefit for both the HIV+ individual and uninfected
partner. In opposition, HIV+ women were concerned with starting medication sooner,
potential long-term side effects, and risk of drug resistance with fewer subsequent
treatment options.
Conclusion. This study identifies potential challenges and opportunities for ad-

vancing PrEP/TasP uptake among U.S. women. The results demonstrate the urgent
need for appropriate educational and public health campaigns to maximize the poten-
tial benefits of these interventions.
Disclosures. All authors: No reported disclosures.

1732. 13-years of Tuberculosis in the St. Bernard Parish, Louisiana
Gayatri Mirani, MD1; Atif Ghaffar, MD, MPH&TM (Candidate)2; Jaffer Shariff, MPH,
BDS2; Chris Brown3; Tamara Noel3; Charles Degraw4; John Schieffelin MD1;
Margarita Silio, MD1; Juzar Ali, MB, BS (MD), FRCP(C), FCCP5; 1Tulane University
Health Sciences Center, New Orleans, LA; 2Tulane University School of Public Health
and Tropical Medicine, New Orleans, LA; 3Wetmore TB Clinic, New Orleans, LA;
4Louisiana State Office of Public Health, New Orleans, LA; 5Lousiana State University
Health Care Network Clinics and Interim Louisiana State University Hospital, New
Orleans, LA
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Background. At the Region 1 TB clinic in New Orleans, LA extensive tuberculosis
(TB) contact investigations have occurred over the last 13 years involving the same
cluster of individuals. The objectives of this study were to investigate these cases and
link them epidemiologically.
Methods. In this IRB-approved study, the subject population consisted of the fam-

ily members and their contacts between the years 2000 and 2013. Information on de-
mographics, diagnosis, risk factors, and treatment was collected via reviewing medical
records and interviewing the involved personnel. A family tree and maps were created
based on the zip-codes of their residence.
Results. 69 cases were reviewed (47 adults, 22 children) as of April 2014. All the 37

(17 males, 20 females) individuals were otherwise healthy (HIV negative when tested),
of white race, and US. born with no travel history outside of the USA. The family tree
and mapping data outlined four families with involvement of four generations, mainly
residing in the St. Bernard Parish. Smoking history was reported in 19 and drug use
was reported in 3 individuals.
Out of 69 cases, 30 were reported as latent tuberculosis infection (LTBI), 11 as hav-

ing no infection, and 4 remained unknown. 50% of LTBI patients completed age-ap-
propriate treatment. 24 were active cases of TB, including 6 cases of children. 23 out of
24 individuals completed appropriate treatment for active TB infection with directly
observed therapy (DOT). One individual migrated to another region towards the
end of the therapy. There were 12 subjects who had a repeat treatment either as a latent
TB or an active case. Of those repeat cases, 5 patients had active TB twice and they were
treated with appropriate TB therapy with DOT each time. 17 out of 18 (1 diagnosed at
death) TB strains isolated from adult active pulmonary cases were all pan-sensitive.
The genotypes of the collected strains were identical from the years 2000 (3), 2006
(5), and 2008 (1).
Conclusion. We are reporting the largest outbreak of tuberculosis, spanning

over 13 years, in the St. Bernard Parish in the state of Louisiana. The next part
of the project would involve searching for etiologies for persistence of TB in this
cluster of individuals by tracing their migration, work and social activities more
closely.
Disclosures. All authors: No reported disclosures.

1733. Incidence of Community-Acquired Pneumonia in the Veterans
Health Administration, 2011
John Mclaughlin, PhD, MSPH1; Maribeth Johnson, MS2,3; Stephen Kagan, MD,
FACP1; Stephanie Baer, MD2,3; 1Pfizer Vaccines, Collegeville, PA; 2Georgia Regents
University, Augusta, GA; 3Charlie Norwood VA Medical Center, Augusta, GA

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Community-acquired pneumonia (CAP) is a significant cause of
morbidity and mortality.
Methods. Incidence rates (IR) of adult CAP in the national Veterans Health Ad-

ministration (VHA) population in 2011 by age and risk status were determined using
data from the VHA corporate data warehouse. Cases were defined as a pneumonia
diagnosis (ICD9 480-487) with a procedural claim for chest x-ray. Community-ac-
quired cases were those without prior (90 days) mechanical ventilation, long-term
care, hospitalization, pneumoconiosis, or wound care. Low, moderate, and high
risk were defined as immunocompetent without chronic medical conditions, immu-
nocompetent with ≥1 chronic medical condition, and immunocompromised,
respectively.
Results. Most Veterans aged 50-64 (53%) and aged ≥65 (66%) had ≥1 chronic

medical or immunocompromising condition. In 2011, 34,101 Veterans developed
CAP (35,380 episodes) over 7,739,757 VHA person-years. Median age of CAP pa-
tients was 65 years (95% male). Incidence rates were higher for those aged ≥50 vs
18-49. Compared to those at low risk, moderate- and high-risk patients were >3
and >6 times more likely to develop CAP, respectively (Figure). Older CAP patients
and those at moderate or high risk were more likely to be hospitalized and
die (Table). Percentage of CAP patients who were hospitalized was 45%, ranging
from 12% (aged 18-49 at low risk) to 57% (aged ≥65 at high risk). One-year all-
cause mortality rates ranged from 1% (aged 18-49 at low risk) to 36% (aged ≥65
at high risk).
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18-49 50-64 ≥65

Risk Status
%

hospitalized
%
died

%
hospitalized

%
died

%
hospitalized

%
died

Low 12 1 26 3 42 10
Moderate 20 4 42 8 55 26
High 34 17 50 21 57 36

Conclusion. In 2011, >35,000 CAP cases occurred in the VHA. More than half of
Veterans aged ≥50 and nearly two-thirds of Veterans aged ≥65 had ≥1 chronic med-
ical or immunocompromising condition, and these conditions were associated with
several fold higher risk of CAP. Surprisingly, Veterans aged 50-64 had risk status-spe-
cific CAP incidence rates similar to those aged ≥65. A focus on CAP prevention and
the management of modifiable risk factors among those with comorbid or immuno-
compromising conditions is important, as patients at moderate or high risk for devel-
oping CAP were more likely to be hospitalized and die.
Disclosures. J. Mclaughlin, Pfizer Inc.: Employee, Salary S. Kagan, Pfizer Inc.:

Employee, Salary

1734. Cyclosporiasis 2013: Collaborative Outbreak Investigations
Kathleen Gensheimer, MD, MPH1; Kari Irvin, MPH2; Francisca Abanyie, MD, MPH3;
Jenny Beal, MPH2; Matthew Wise, PhD3; Socrates Trujillo, BS2; Michael Beach, PhD3;
Palmer Orlandi, PhD5; Ian Williams, PhD3; Rebecca Hall, MPH3; Monica Parise, MD3;
Angela Hardin, MPH2; Katie Vierk, MPH2; Tracy Duvernoy, DVM2; Susan Lance,
DVM2; Barbara Herwaldt, MD5; Susan Montgomery, DVM3; Patricia Quinlisk, MD6;
Kristin Obbink, DVM, MPH6; Tom Safranek, MD7; Linda Gaul, PhD, MPH8;
Venessa Cantu, MPH8; 1Coordinated Outbreak Response and Evaluation Network,
Food and Drug Administration, College Park, MD; 2Food and Drug Administration,
College Park, MD; 3Centers for Disease Control and Prevention, Atlanta, GA; 4Food
and Drug Administration, Silver Spring, MD; 5United States Public Health Service,
Centers for Disease Control and Prevention, Atlanta, GA; 6Iowa Department of Public
Health, Des Moines, IA; 7Nebraska Department of Health, Lincoln, NE; 8Texas
Department of State Health Services, Austin, TX
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Background. Cyclospora cayetanensis is a parasite that can cause a prolonged or
remitting/relapsing diarrheal illness. U.S. outbreaks of cyclosporiasis, since the mid-
1990s, have been linked to various types of imported fresh produce. In late June
2013, public health officials in Iowa and Nebraska began receiving reports of labora-
tory-confirmed cases of cyclosporiasis not associated with international travel. A total
of 631 such cases, with onset dates during June–August, were reported by 25 states; 497
(79%) of the cases were from Iowa, Nebraska, and Texas.
Methods. FDA, State and Local officials reviewed distribution records for perti-

nent food items identified in epidemiologic investigations. An environmental investi-
gation was conducted at the processing facility and farms.
Results: In Iowa and Nebraska, restaurant-associated cases were linked to a bagged

salad mix (iceberg and romaine lettuces, carrots, and red cabbage) from Taylor Farms,
Guanajuato, Mexico. The environmental investigation conducted by FDA, in conjunc-
tion with CDC, industry and Mexican officials, at the processing facility and selected
growing areas in Guanajuato found no clear sources of Cyclospora or routes of contam-
ination at the locations that were visited; environmental samples collected by FDA,
CDC and Taylor Farms tested negative for Cyclospora. Epidemiologic and traceback
investigations for several case clusters in Texas pointed to cilantro harvested from
Puebla, Mexico, although a single processor or farm could not be identified.
Conclusion. In 2013, at least two unrelated outbreaks of cyclosporiasis occurred,

which were linked to different types of produce from different regions of Mexico. As
with previous outbreaks, the sources and routes of contamination of these food items
were not identified. To reduce the risk for future outbreaks of cyclosporiasis, investi-
gations to determine what leads to contamination of produce and novel molecular
methods to detect and link cases to each other and to food vehicles/sources are needed.
Mexico is working with the firms to identify any areas for concern and take necessary
corrective actions.
Disclosures. All authors: No reported disclosures.

1735. Potential Public Health Impact of Having Included N. meningitidis
Serogroup B in the 2005 Recommendation for Adolescent Meningococcal
Serogroup A, C, Y, and W-135 Vaccination
Sonya J. Snedecor, PhD1; Raymond Farkouh, PhD2; Laura York, PhD2; Mei Xue,
MBA1; David Strutton, PhD2; 1Pharmerit International, Bethesda, MD; 2Pfizer Inc.,
Collegeville, PA
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Background. Routine conjugate vaccination against IMD caused by N meningiti-
dis serogroups A, C, W-135 and Y (MenACWY) began in the United States in 2005,
with a single dose of MnACWY vaccine given at age 11 years, and later augmented to
include a booster dose at age 16 years. At that time, there was no licensed, broadly
protective vaccine against serogroup B (MenB), which represented half of the IMD
cases reported in children aged 5-17 in the US. We estimated the potential historical

public health impact, measured in cases of invasive meningococcal disease (IMD)
avoided, if an adolescent MenB vaccine had been available and included in the 2005
recommendation.
Methods. A transmission dynamic model was developed to simulate prevalence of

meningococcal carriage and incidence of IMD within the US population over the past
10 years following initiation of the five serogroup adolescent vaccination program. Car-
riage prevalence and vaccine efficacy against IMD and carriage were obtained from the
published literature and expert opinion. Sensitivity analyses were performed with re-
cent IMD incidence estimates from the national surveillance system in 2005 and 2012.
Cases and deaths averted were calculated.
Results. The model estimated that 784 serogroup B IMD cases and 73 deaths

would have been prevented through 2014, if a MnB vaccine had been similarly imple-
mented in 2005 (Figure, top line). At 2012 epidemiology, the cases and deaths avoided
would have been 77 and 7, respectively (Figure, bottom line).

Conclusion. IMD incidence, including that of serogroup B, has declined in the US
over the past 15 years. IMD is severe and unpredictable, and it is unknown whether
incidence will remain low. While the impact of a MnB vaccine at current epidemiology
will be limited, had a MenB vaccine been available and recommended alongside Men-
ACWY in the US, substantial disease avoidance could have been realized over the past
10 years.
Disclosures. S. J. Snedecor, Pharmerit: Employee, Consulting fee R. Farkouh,

Pfizer: Employee, Salary L. York, Pfizer: Employee, Salary M. Xue, Pharmerit: Em-
ployee, Consulting fee D. Strutton, Pfizer: Employee, Salary

1736. Arsenic enhances immune dysfunction and susceptibility to viral
infection during pregnancy
Christopher Heaney, MS, PhD1; Brittany Kmush, MS2; Ana Navas-Acien, MD, PhD1;
Kevin Francesconi Francesconi, PhD3; Kerry Schulze, PhD2; Kenrad Nelson, MD4;
Delisa Fairweather, PhD5; Sabra Klein, PhD6; Hasmot Ali7; Saijuddin Shaikh7;
Rebecca Merrill PhD2; Lee Wu2; Keith West Dr PH, RD2; Parul Christian, PhD2;
Alain Labrique, PhD, MHS, MSc, MACE2; 1Epidemiology and Environmental Health
Sciences, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD;
2International Health, Johns Hopkins Bloomberg School of Public Health, Baltimore,
MD; 3Analytical Chemistry, University of Graz, Graz, Austria; 4Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD; 5Environmental Health Sciences,
Johns Hopkins Bloomberg School of Public Health, Baltimore, MD; 6Molecular
Microbiology and Immunology, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 7Jivita Maternal and Child Health and Nutrition Research Project,
Gaibandha, Bangladesh
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Background. We aimed to determine whether arsenic exposure during pregnancy
is associated with immune dysfunction and susceptibility to viral infection during
pregnancy and postpartum in a low resource setting where host exposures to immu-
notoxic and infectious agents coexist.
Methods. Since 2007, the JiVitA Research Project has prospectively followed the

pregnancies of ∼60,000 women from Northern Bangladesh. In a sub-study of 1,100
pregnancies, IgG seroconversion to hepatitis E virus (HEV) was assessed between
the 3rd trimester (TM) and 3 months postpartum. 40 women seroconverted to HEV
(cases) and were matched with 40 non-seroconverting women (controls) by age-, par-
ity-, and sector of residence. For all 80 women, we assessed urinary concentrations of
inorganic arsenic plus methylated species (InAs) (µg/L) at first and third TM and plas-
ma concentrations of pro- and anti-inflammatory cytokines (pg/ml) at first TM, third
TM and 3 months postpartum.
Results. Among HEV seroconverters, urinary InAs was high throughout preg-

nancy (first TM median = 66 µg/L; interquartile range (IQR) = 41-132 µg/L; third
TM median = 65 µg/L; IQR = 26-106 µg/L; p = 1.0), whereas among non-sero-
converters urinary InAs declined significantly during pregnancy (first TM medi-
an = 62 µg/L; IQR = 37-82 µg/L; third TM median = 36 µg/L; IQR = 26-77 µg/L;
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p = 0.002). Among HEV seroconverters, first TM urinary InAs was positively asso-
ciated with IL-2 in the first TM (beta per IQR-unit change in InAs = 0.29;
p < 0.006) and subsequent time points (third TM beta = 0.33, p < 0.004; 3 months
postpartum beta = 0.17; p < 0.03). The average of first and third TM urinary InAs
was also positively associated with IL-2 among HEV seroconverters at third TM
(beta = 0.27; p = 0.002) and 3 months postpartum (beta = 0.16; p = 0.005). Expo-
sure-response associations between InAs and IL-2 were null among non-
seroconverters.
Conclusion. Since HEV seroconversion occurred between third TM and 3 months

post-partum, differential arsenic exposure during pregnancy increased susceptibility to
subsequent viral infection. Cytokine shifts among HEV seroconverters suggest im-
mune responses biologically consistent with arsenic-induced immune dysfunction
and viral infection. Further investigation of arsenic’s role in enhancing susceptibility
to infection during pregnancy is needed, particularly immunotoxic and infectious
synergies.
Disclosures. All authors: No reported disclosures.

1737. Managing a Cluster Outbreak of Psittacosis
Jeroen Van Der Hilst, MD, PhD1; Cindy De Boeck, MSc2; Daisy Vanrompay, MD,
PhD2; Chantal Dehollogne2; 1Infectious Diseases and Immunity, Jessa Hospital,
Hasselt, Belgium; 2Department of Molecular Biotechnology, Ghent university, Ghent,
Belgium

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Psittacosis is category B bioterrorism disease. Here we present a clus-
ter outbreak in Belgium and the steps taken by the authorities to prevent further
spread.
Methods. In July 2013 a husband a wife, both 54 years old, presented at our de-

partment with a history of fever and dry cough since five days. Laboratory test showed
strongly elevated inflammation parameters. Chest X-ray confirmed a diagnosis of
pneumonia in both patients. The patients were specifically asked if they had had con-
tact with birds. It appeared that they had bought a lovebird (agapornis roseicollis) 11
days earlier in the Netherlands. The bird became ill the day of the purchase, with a flu-
like syndrome and died a few days later. In addition, the couple’s daughter who accom-
panied them at the bird trader, reported similar symptoms, but was at the time on hol-
iday in Brazil. Pharyngeal swabs from the couple were taken and sent to the Belgian
reference laboratory for psittacosis in Ghent. The couple was treated with a 14 day
course of doxycyclin and the daughter started with quinolone-therapy. They all had
an uneventful recovery.
Since Chlamydia psittaci is a notifiable disease in Belgium and the local health care

authorities (WIV) were informed. They contacted their Dutch counterparts (nVWA).
The pet-shop was visited and a sales ban was issued. Seven samples of bird manure
were taken and analysed by PCR for presence of Chlamydia psittaci.
Results. Cultures from the pharyngeal swabs of the patients on BGM cells became

positive and additional genotype-specific real-time PCR indicated a genotype A. Four
of the seven manure samples tested positive with PCR-analysis. Genotyping also
showed genotype A.
The health authority issued the treatment of all approximately 60 birds in the pet

shop with a 6 week course of doxycyclin. Manure cultures after treatment remained
negative. No more cases of psittacosis were reported that could be linked to the pet
shop.
Conclusion. Asking for bird contact is essential for identification of psittacosis in

patients with pneumonia. Furthermore, rapidly informing health authorities is war-
ranted so that appropriate action can be taken to prevent further spread
Disclosures. All authors: No reported disclosures.

1738. Estimated Annual Perinatal Hepatitis B Virus Infections, 2000-2009
Stephen Ko, MD, MA, MPH, MDIV1; Emily Smith, MPH2; Alaya Koneru, MPH3;
Lin Fan, PhD3; Trudy V Murphy, MD3; 1Division of Viral Hepatitis, Centers for
Disease Control and Prevention, Atlanta,, GA; 2RTI International, Rockville, MD;
3Centers for Disease Control and Prevention, Atlanta, GA

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Ninety-percent of perinatal hepatitis B virus (HBV) infection results
in chronic HBV which usually is asymptomatic, but carries a 25% risk of premature
death from progressive liver injury, cirrhosis, and liver cancer. In 1990, the Centers for
Disease Control and Prevention (CDC) funded the Perinatal Hepatitis B Prevention
Program (PHBPP) to accelerate elimination of perinatal HBV transmission in the
United States. The annual rate of perinatal chronic HBV (CHBV) infections reported
by PHBPP (0.8%-2.4%) was consistently lower than the annual rate estimated in CDC
models employed from 2000-2009, suggesting not all cases in infants were identified.
To better understand the factors with greatest impact on the estimated number of
cases, we applied updated inputs to the current CDC model and performed sensitivity
analyses for best and worst case scenarios.
Methods. Models employed estimates of annual births to hepatitis B surface anti-

gen (HBsAg)-positive women, data from PHBPP, and National Immunization Surveys
(NIS) hepatitis B (HepB) vaccine coverage. Prenatal maternal HBsAg screening rates,
the efficacy of post-exposure prophylaxis (PEP) consisting of HepB vaccine and hep-
atitis B immune globulin, and perinatal HBV transmission rates were from published
literature.

Results. The modeled estimate of the number of perinatal CHBV infections in
2009 was 952, equivalent to a baseline infection rate of 3.84%. Best and worst case sen-
sitivity analysis yielded perinatal CHBV infection rates of 0.60% and 15.41%. One-way
sensitivity analysis identified three major drivers: the proportion of infants receiving
timely PEP, efficacy of PEP, and the perinatal HBV transmission rate. Three-way sen-
sitivity analysis yielded perinatal CHBV infection rates of 0.70% and 13.64%.
Conclusion. Modeling suggests a substantial number of perinatal HBV infections

that occurred in 2009 in the United States were not identified by PHBPP. Limitations
of the data contributed to discrepancies between the estimated and reported number of
cases, but remain useful programmatic goals of achieving elimination of perinatal
CHBV infection.
Disclosures. All authors: No reported disclosures.

1739. Babesiosis in Eastern Pennsylvania: an emerging concern
Maryam Mahmood, MD1; Sarah Luber, DO2; Jessica Young, DO2; Gliciria Kalathas2;
Paras Karmacharya2; Anthony Donato2; 1Internal Medicine, Reading Hospital, West
Reading, PA; 2Reading Hospital, West Reading, PA

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Babesiosis is a human tick-borne parasitic infection affecting eryth-
rocytes with potentially severe and complications and some fatalities. Endemic areas
include areas in the northeastern and midwestern United States. The incidence and
prevalence of babesiosis has steadily increased over the past decade, and appears to
be spreading to areas previously regarded as low endemic regions, including eastern
Pennsylvania, where it had not been previously described.

Reported incidence of babesia in Pennsylvania 2005–2013.

Methods. Shown in the table.
Results. We report five cases of babesiosis in eastern Pennsylania in patients with

no history of travel outside the region, pointing to the emergence of babesiosis in this
region (table and figures).

Conclusion. As the symptoms of babesiosis are non-specific, a thorough history,
including travel, woodland exposure and blood transfusions are important in
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identifying high-risk individuals. Increased physician awareness regarding the increas-
ing geographical spread of babesia should further assist in the identification and ap-
propriate treatment of affected individuals. More comprehensive disease reporting and
data may enable public health authorities to better determine trends and evaluate geo-
graphic patterns as endemic areas evolve.
Disclosures. All authors: No reported disclosures.

1740. Assessment of Antimicrobial Efficacy on New Fiber Embedded with
Silver
Sheri Carlino, BS; Charles Gerba, PhD; Soil, Water and Environmental Science,
University of Arizona, Tucson, AZ

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Silver has been used for years in the medical field due to its antibac-
terial efficacy. Silver has been applied topically to fabrics as an antimicrobial agent but
the process lacks efficacy because the silver percent is too low. A new yarn which can be
used to weave or knit fabrics uses novel technology to extrude the silver into the yarn
fibers. This process allows the silver to physically disperse and embed, throughout the
yarn and subsequently the fabric. Fabrics made with this technology do not “wash off”
and is made in different strengths depending on the degree of antimicrobial activity
required. The object of this study was to evaluate the antimicrobial efficacy of the in-
novative fabric. Medium strength antimicrobial activity fabrics were used in this study.
Methods. Swatches of the 1-inch square material were placed into sterile petri

dishes, inoculated with 0.1 mL of the bacteria or surrogate virus (bacteriophage MS-
2). Spores of the mold Trichophyton mentagrophyteswere also tested. At the contact
time points of 2 and 4 hours, samples were taken and processed according to the ap-
propriate assay for bacteria, virus or mold being tested.
Results. Results are in the following table.

Organism Percent Reduction
2 Hour

Contact Time
4 Hour

Contact Time

Methicillin-Resistant Staphylococcus
aureus (MRSA)

99.7 99.997

Carbapenem-Resistant
Enterobacteriaceae (CRE)

99.95 99.999

Vancomycin-Resistant Enterococcus
(VRE)

99.90 99.9999

Escherichia coli 99.98 99.998
Staphylococcus aureus 99.96 99.98
Salmonella choleraesuis 99.99 99.99
MS-2 3.9 99.5
Propionibacterium acnes 99.999 >99.999
Trichophyton mentagrophytes 44.9 >99.998

Conclusion. This unique fabric has demonstrated antimicrobial properties against
a wide range of bacteria, mold and a surrogate virus within 2 to 4 hours. The fiber or
yarn can be knit or woven to make most any fabric used in home, industrial or hospital
environments where a reduction of bacteria, mold and virus on garments or linens
would be advantageous.
Disclosures. C. Gerba, Consumer Specialty Products Association: Consultant,

Consulting fee

1741. Emergence of Shigellosis in Males ≥13 Years — Philadelphia, 2008–
2013
Lauren Finn, MPH1,2; Yvette Khachadourian, MPH1; Caroline C. Johnson, MD1; Ami
S. Patel, PhD1,3; 1Philadelphia Department of Public Health, Philadelphia, PA;
2Centers for Disease Control and Prevention/CSTE Applied Epidemiology Fellow,
Philadelphia, PA; 3Centers for Disease Control and Prevention, Philadelphia, PA

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. In recent years in Philadelphia, shigellosis has shifted from a disease
primarily affecting children and women of childbearing age to one that more com-
monly affects males ≥13 years of age. Studies of similar shifts in other U.S. cities
have concluded that increased incidence among adult males may result from outbreaks
among men who have sex with men (MSM). Antibiotic resistance among Shigella spe-
cies is an additional emerging health concern.
Methods. Surveillance data from all nontravel-related culture-confirmed cases of

shigellosis among Philadelphia residents aged 13 years or older from 2008–2013 were
analyzed. Susceptibility data for antibiotics including ampicillin, trimethoprim/sulfa-
methoxazole (TMP-SMZ), and ciprofloxacin was also collected. Trends in incidence
over time and across gender, and patterns of antimicrobial resistance were assessed
using chi-square analysis.
Results. From 2008–2013, 317 shigellosis cases were identified. The proportion of

cases among males increased from 28.6% in 2008 to 83.8% in 2013 (p < 0.0001). The
proportion of cases exhibiting resistance to one or more antibiotics increased from
44.4% to 91.2% (p < 0.0001). For TMP-SMZ, resistance increased from 44.4% to
65.6% (p = 0.0046). Among males, 79.0% of Shigella specimens tested for antibiotic
susceptibility exhibited intermediate or full resistance to at least one antibiotic, com-
pared to 35.8% of specimens from females (p < 0.0001). Among males, 61.1% ofS
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specimens tested for TMP-SMZ susceptibility displayed intermediate or full resistance,
compared to 33.9% among females (p =0.0006). A non-significant increase in ampi-
cillin resistance was observed among males (77.4%) relative to females (63.6%). Of the
75 cases reported from males during 2011–2013, 15 (20%) self-identified as MSM.
Conclusion. The proportion of males aged ≥13 years reported with shigellosis in-

creased during 2008–2013 in Philadelphia. This gender disparity could indicate in-
creasing rates of infection among MSM. Cases among males displayed greater
antibiotic resistance than those among females. These findings suggest a need to fur-
ther characterize risk factors associated with these trends and to develop appropriate
interventions among males ≥13 years.
Disclosures. All authors: No reported disclosures.

1742. Impact of Material and Social Seprivation on Serogroup B Invasive
Meningococcal Disease (IMD-B) Incidence and Outcomes in the Province
of Quebec, Canada
Bruce Tapiero, MD1; Léna Coic, MD1; Philippe Ovetchkine, MD MSc1; Philippe
De Wals, MD, PHD2; Jean Baptiste Le Meur, MSc3; Adela Barbaros, MD4;
Brigitte Lefebvre, PhD5; 1Department of Pediatrics, Division of Infectious Diseases,
CHU Sainte-Justine – University of Montreal, Montreal, QC, Canada; 2Laval
University, Quebec City, Quebec, QC, Canada; 3Department of Social and Preventive
Medicine, Laval University, Quebec, QC, Canada; 4Infectious Diseases Division, CHU
Sainte Justine, Montreal, QC, Canada; 5Laboratoire De Sante Publique Du Quebec, Ste-
Anne-de-Bellevue, QC, Canada
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Background. The objective of this work was to assess the social pattern of se-
rogroup B invasive meningococcal disease (IMD-B) incidence and outcomes in the
province of Quebec, Canada.
Methods. Medical records of laboratory confirmed cases of IMD-B between 1997

and 2010 in the province of Quebec were reviewed through a standardized question-
naire. Social and material deprivation index within the Province of Quebec, by quintile,
was assigned to each patient according to postal code of residence. The incidence of
IMD-B according to social and material deprivation index was calculated, and the ef-
fect of deprivation on the risks of acute complication, major sequelae in survivors and
fatal outcome were assessed using logistic regression.
Results. Over the 14 year period, 571 cases were identified. Deprivation index were

assigned for 527 cases. Incidence rate, by quintile of material deprivation, ranged from
0.31 to 0.54/100,000 person-years, with the lowest incidence found for the most afflu-
ent quintile and the highest for the most deprived quintile (P < 0.0001). Among infants
<1 year-old and children 1-14 year-old, incidence rates were respectively 3.5 and 2.5
times higher in the most materially deprived quintile than in the most affluent quintile
(P = 0.0002 and P = 0.002 respectively).
The risk of major sequelae rose with level of material deprivation index and the as-

sociation was statistically significant (OR = 1.20, 95%CI: 1.01 -1.43, P = 0.04). It rose
with level of social deprivation index but was not statistically significant (OR = 1.10,
95%CI: 0.93-1.30, P = 0.28). No association with material and social deprivation was
found for acute complication and fatal outcome.
Conclusion. In the Province of Quebec, material deprivation is associated with

higher incidence rates of IMD-B and higher risk of major sequelae, but not with
risk of acute complication or risk of death. Social deprivation does not seem to play
a significant role.
Disclosures. P. De Wals, GSK: Research Contractor, Research grant; Novartis: Re-

search Contractor, Research grant; Sanofi Pasteur: Research Contractor, Research
grant; Pfizer: Research Contractor, Research grant; Health Canada: Research Contrac-
tor and Scientific Advisor, Research grant; Quebec Ministry of Health and Social Ser-
vices: Research Contractor and Scientific Advisor, Research grant

1743. Racial Disparities Among Tuberculosis Deaths in the United States,
1999-2009
Shilpa Chaudhari, MD1; Christopher Vinnard, MD2; 1Division of Infectious Diseases
and HIV Medicine, Drexel University College of Medicine, Philadelphia, PA;
2Department of Medicine, Division of Infectious Diseases and HIV Medicine, Drexel
University College of Medicine, Philadelphia, PA

Session: 210. Public Health
Saturday, October 11, 2014: 12:30 PM

Background. Despite overall declines in tuberculosis (TB) incidence in theU.S., there
remain racial disparities in TB incidence rates, with a reported 8-fold increase in the TB
rate among non-Hispanic blacks compared with non-Hispanic whites. Our objective was
to determine whether racial disparities also exist in TB mortality rates in the U.S..
Methods. The Compressed Mortality File maintained by the National Center for

Health Statistics (wonder.cdc.gov) is a county-level national mortality database, and in-
cludes race categories (White, BlackorAfricanAmerican,Asian orPacific islander,Amer-
ican Indian or Alaska Native). Cause of death is included an ICD-10 code onwards from
1999.We selected all records with TB as the primary cause of death, and grouped ICD-10
codes according to disease site: pulmonary, central nervous system (CNS), extra-pulmo-
nary (non-CNS), and miliary. We calculated death rates by race per 100,000 population,
and performed time-trend analyses to examine TBmortality rates for each racial category.
Results. Over a 10-year period (1999-2009), TB was the primary cause of death

among 7590 individuals in the U.S.: 5919 (78%) pulmonary TB, 846 (11%) extra-pul-
monary (non-CNS) TB, 205 (3%) CNS TB, and 620 (8%) miliary TB. The death rate
overall ( per 100,000) was 0.62 for Asians, 0.46 for blacks, and 0.17 for whites,

corresponding to a 3.6-fold difference between Asians and whites, and a 2.7 fold dif-
ference between blacks and whites. We did not observe significant time trends in these
proportional differences during the observation period (p > 0.05). The excess TB mor-
tality burden among non-white individuals can be partly explained by the site of dis-
ease, as overall 8.2% of TB deaths among whites were due to CNS or miliary disease,
compared with 14.7% of deaths among blacks and 13.9% of deaths among Asians
(p < 0.01).
Conclusion. We observed significant racial disparities among TB deaths in the U.

S. over a 10-year period, with higher TB mortality rates among Asians and blacks, as
compared with whites, that remained stable over this time period. Future analyses that
link TB databases with the National Death Index will identify patient-level factors re-
sponsible for racial disparities in TB treatment outcomes.
Disclosures. All authors: No reported disclosures.

1744. Staphylococcus aureus CC398 and pig-specific fecal Bacteroidales
qPCR concentrations decline with increasing time away from work among
industrial hog operation workers
Christopher Heaney, MS, PhD1; Nora Pisanic, PhD1; Maya Nadimpalli, MS2;
Jessica Rinsky3; David Love PhD4; Keeve Nachman, PhD4; Trish M. Perl, MD, MSc,
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Environmental Sciences, Johns Hopkins University School of Public Health,
Baltimore, MD; 2Environmental Sciences and Engineering, University of North
Carolina at Chapel Hill, Chapel Hill, NC; 3Epidemiology, University of North Carolina
at Chapel Hill, Chapel Hill, NC; 4Environmental Health Sciences, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD; 5Medicine, Johns Hopkins
Medical Institutions, Baltimore, MD
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Background. In the US, knowledge of industrial hog operations (IHOs) as a res-
ervoir of occupational and community exposure to Staphylococcus aureus, including
drug-resistant and livestock-associated strains, is emerging. But the dynamics and
sources of S. aureus exposure remain poorly characterized in part because of a lack
of quantitative measures of exposure specificity and limited access to IHOs to sample
during work. The present study, conducted among IHO workers at non-work loca-
tions, aimed to determine the utility of quantitative polymerase chain reaction
(qPCR) measures of microbes with livestock and/or swine specificity in nasal swabs
as markers of recent IHO work exposure to S. aureus. We also examined associations
of qPCR estimates with time since last work shift stratified by the antibiogram and live-
stock-association of culture-based S. aureus isolates.
Methods. 22 IHO workers collected 316 nasal swabs before and after an IHO work

shift over 7 days and again 14 days after enrollment and recorded time since last IHO
shift. Swabs were cultured for S. aureus presence and assessed for multidrug-resistance
(MDR = resistant >2 antimicrobial drug classes), tetracycline-resistance, clonal com-
plex (CC), and absence of the scn gene (marker of livestock association). femA,
mecA, S. aureus CC398, and pig-specific fecal Bacteroidales (Pig-2-Bac) DNA per
nasal swab were estimated by qPCR.
Results. femA and mecA qPCR estimates remained stable in nose swabs with in-

creasing time since last IHO work shift, whereas S. aureus CC398 and Pig-2-Bac qPCR
estimates declined significantly. Declines of S. aureus CC398 and Pig-2-Bac qPCR es-
timates were strongest among persistent carriers of S. aureus as well as during periods
of tetracycline-resistant, MDR, CC398, and scn-negative S. aureus nasal carriage.
Conclusion. S. aureus CC398 and Pig-2-Bac qPCR declined with increasing time

since last IHO shift, particularly among persistent S. aureus nasal carriers and during
periods of drug-resistant, livestock-associated S. aureus nasal carriage. qPCR estimates
of S. aureus CC398 and Pig-2-Bac appear to improve knowledge of IHO work as a
source of drug-resistant, livestock-associated S. aureus exposure among IHO workers
and warrant further consideration in studies of S. aureus transmission dynamics be-
tween IHO workers and household and community contacts.
Disclosures. All authors: No reported disclosures.

1745. Cardiac Abnormalities in Leptospirosis and Prognostic significance
of Electro-Cardiographic manifestations – A cross-sectional study from
South-India
Simi S, MD1; Ceena Jacob, MD2; Teny Mathew John, MD, DNB3; George KC,1;
R. Jayaprakash, MD4; 1Medicine, Government Medical College, Kottayam, India;
2Dermatology, Government Medical College, Kottayam, India; 3Internal Medicine,
Government Medical College, Kottayam, Kottayam, India; 4General Medicine,
Government Medical College, Kottayam, Kerala, India
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Background. Leptospirosis is a zoonotic spirochetal disease caused Leptospira.
Spectrum of clinical illness varies from mild, anicteric form to severe disease charac-
terized by jaundice, renal dysfunction and hemorrhagic diathesis. The disease is en-
demic in South India, with clusters occurring during Monsoon season (June –

September) with mortality ranging from 3 % to 54%. Cardiac manifestations include
myocarditis, pericarditis, arrhythmias, conduction blocks and cardiac failure. But ex-
tent of this involvement and its implications on clinical outcome are largely unknown.
Methods. A cross-sectional study done in patients admitted with Leptospirosis at

KottayamMedical College, Kerala, India from January 2008 to December 2008. Patient’s
satisfying modified Faine’s criteria score above 25 and those with IgM serology positive
for Leptospira were included and those with other concomitant infections and with
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previously diagnosed heart disease with ECG abnormalities were excluded. Data for the
association between ECG and prognosis was tested using chi-square test and t-test.
Results. 100 patients were studied during the period. Leptospirosis was most com-

mon among males (62%) and in middle-aged group (range: 40-59 years; mean age 46
years).Fever andmyalgia were universally present (100%). Muscle tenderness was the com-
monest sign (88%), followed by conjunctival congestion( 82%).The common laboratory
abnormalities were albuminuria (100%), renal impairment (88%), and thrombocytopenia
(72%). ECG abnormalities were noted in 40 % and atrial fibrillation(12%) was the com-
monest, followed by Twave inversion(10%), type 1 A-V block (8%), and sinus bradycardia
(6%). 20% had clinical evidence of myocarditis and 5/20 were confirmed with echocardi-
ography. 96% were treated with crystalline penicillin. 88% patients recovered whereas 12%
died. Of those with abnormal ECG, 7.5% (3/40) died. ECG abnormalities were not related
to myocarditis (p= 0.349) and mortality (p= 0.258) but predicted the development of
ARDS (p= 0.041), renal failure requiring dialysis (p= 0.002), Multi-Organ Dysfunction
Syndrome (p= 0.0001) and morbidity (hospital stay > 10 days) (p= 0.005).
Conclusion. Cardiac manifestation in the form of ECG changes predicts the onset

of complications including MODS in patients with Leptospirosis.
Disclosures. All authors: No reported disclosures.

1746. Rapid Point-of-Care Testing for Nine Sexually Transmitted Diseases
John Kriesel, MD1; Bryce Moulton2; Cammie Barrus NP3; Michael Vaughn, BS4;
Robert Crisp, PhD5; 1Infectious Diseases, University of Utah School of Medicine, Salt
Lake City, UT; 2Infectious Diseases, University of Utah, Salt Lake City, UT; 3Salt Lake
Valley Health Department, Salt Lake City, UT; 4Biofire Diagnostics, LLC, Salt Lake
City, UT; 5Research and Development/Biochemistry, Biofire Diagnostics, LLC, Salt
Lake City, UT

Session: 211. Sexually Transmitted Infections: Epidemiology, Screening, and
Management
Saturday, October 11, 2014: 12:30 PM

Background. Delays in the reporting of STD testing sometimes result in inappro-
priate patient care where a patient must be called back in for treatment. Some STDs
may be missed because not all specimens are tested in a comprehensive manner. A
multiplex PCR-based point-of-care test was developed using the FilmArray1 system
capable of detecting 9 STD pathogens from a single specimen in about an hour.
This system is currently in development and is not FDA approved.
Methods. A Sexually Transmitted Disease (STD) Panel was designed for the Fil-

mArray device to detect the following organisms: Chlamydia trachomatis (CT), Neis-
seria gonorrhoeae (GC), Treponema pallidum (TP), Trichomonas vaginalis (TV),
Mycoplasma genitalium (MG), Ureaplasma urealyticum (UU), Haemophilus ducreyi,
and herpes simplex viruses (HSV1, HSV2). Several sets of PCR primers for the detec-
tion of each of these pathogens were multiplexed and validated with laboratory strains
or plasmids. Pathogen detections were confirmed by melt curve analysis. The STD
panel test results were compared to standard clinical tests including gram stain, CT/
GC amplification (Roche Aptima), wet mount examination, HSV PCR, and serum
syphilis IgG/TP-PA with RPR staging.
Results. 293 symptomatic subjects were consented and enrolled at the Salt Lake

Valley STD clinic, providing 296 directly comparable specimens including urine
(N = 183), vaginal (35), rectal (31), ulcer (28), cervical (16), and urethral swabs (3).
STD pathogen detections by FilmArray included CT (47), GC (19), TP (10), TV (9),
MG (26), UU (56), HSV1 (6), HSV2 (5), and none (178). The concordances between
the FilmArray1 STD panel and standard PCR testing were CT (kappa = 0.93), NG
(0.95), HSV1 (1.00), and HSV-2 (1.00). FilmArray detections of the reportable STD
pathogens were immediately referred for contact notification and treatment.
Conclusion. Point-of-care STD testing using the FilmArray was feasible and well

accepted in our STD clinic. The test was useful, easy to run, and it provided timely results
for the patients and providers. This rapid multiplex PCR detection method offers the
prospect of improved clinical care for symptomatic patients presenting to an STD clinic.
Disclosures. J. Kriesel, Biofire, Inc.: Grant Investigator, Research support

M. Vaughn, Biofire, Inc.: Employee, Salary R. Crisp, Biofire, Inc.: Employee and
Grant Investigator, Research grant and Salary

1747. Are Screening Blitzes Contributing to the Observed Trends in
Syphilis Outbreaks in Urban Men Who Have Sex with Men?
Ashleigh Tuite MPH, MSc1,2; David N. Fisman, MD, MPH2,3; 1Institute of Medical
Science, University of Toronto, Toronto, ON, Canada; 2Dalla Lana School of Public
Health, University of Toronto, Toronto, ON, Canada; 3Department of Medicine,
Univeristy of Toronto, Toronto, ON, Canada

Session: 211. Sexually Transmitted Infections: Epidemiology, Screening, and
Management
Saturday, October 11, 2014: 12:30 PM

Background. Syphilis has reemerged as a significant public health problem in
many urban centers in North America, with outbreaks focused in men who sex
with men (MSM). In many jurisdictions, these recent outbreaks have displayed a ste-
reotyped behavior, with initial increases in diagnosed cases followed by a period of
plateau or decrease, and a subsequent resurgence in rates. We hypothesized that in-
tensive screen and treat campaigns (’blitzes’) may be contributing to observed syph-
ilis trends.
Methods. We developed a dynamic compartmental mathematical model of

syphilis transmission in a population of sexually active MSM. Parameters were de-
rived from the biomedical literature and by model calibration. We assumed that
base case annual screening coverage was 30%. We modeled a one-year transient in-
crease in syphilis screening, with population coverage of screening during this blitz

period ranging from 50-90%, followed by a return to base case screening levels. We
evaluated the impact of screening blitzes on model-projected syphilis incidence and
incidence of diagnosed early syphilis over a 10-year period following the transient
screening increase.
Results. Blitzes were projected to result in transient stabilization (blitz coverage

of 50-60%) or decreases (blitz coverage of ≥70%) in diagnosed cases and syphilis in-
cidence. These declines were followed by rebounds in disease occurrence. Diagnoses
of early syphilis cases were projected to exceed base case levels by the end of the eval-
uation period, regardless of blitz intensity. At the end of the evaluation period, syph-
ilis incidence was projected to reach higher levels (4-28% relative to base case) than in
the absence of intervention (figure). The overall impact on disease burden was min-
imal, with no significant change in cumulative syphilis incidence in the post-inter-
vention period.

Conclusion. Sharp increases in syphilis screening as a result of screening blitzes
may account for observed trends in syphilis diagnoses in MSM. Such interventions
are not projected to reduce disease burden in the long-term, suggesting that efforts
to achieve regular, sustained screening of at-risk individuals are likely to be more im-
pactful for outbreak control.
Disclosures. All authors: No reported disclosures.

1748. The Persistence of Congenital Syphilis Epidemic in Chicago
Tarek Mikati, MD, MPH1; Nikhil Prachand, MPH2; Irina Tabidze, MD, MPH1;
1STI/HIV, Chicago Department of Public Health, Chicago, IL; 2Chicago Department
of Public Health, Chicago, IL

Session: 211. Sexually Transmitted Infections: Epidemiology, Screening, and
Management
Saturday, October 11, 2014: 12:30 PM

Background. Untreated syphilis during pregnancy can result in wide spectrum
of fetal clinical manifestations including death. Peaks in Congenital Syphilis (CS)
usually occur one year after peaks in Primary and Secondary (P&S) syphilis in
women. Between 2007 and 2011, total number of female P&S syphilis cases in Chi-
cago increased by 195% (from 20 to 59 cases) in parallel with an increase in the total
number of CS cases ( from 12 cases in 2008 to 22 cases in 2012). At the same time,
national rates of CS cases decreased by 27% to 7.8 cases/per 100,000 live births, while
during the same period CS rates in Chicago increased by 103% (from 26.5 to 53.7
cases).
Methods. Retrospective analysis of all 2008-2012 surveillance data of CS cases re-

ported to Chicago Department of Public Health (CDPH) was performed.
Results. Out of 73 CS reported cases, 70(96%) were presumptive cases and 3 (4%)

were CS stillborns. Mothers who delivered newborns with CS were predominantly sin-
gle (68%), young (median age 22) and African American (82%). Among the mothers
who gave birth to infants with CS: 53% (39/73) were diagnosed with early syphilis (9
P&S syphilis and 30 early latent syphilis). Only one mother was HIV+.
Over 40% (30/73) of infants with CS were born to mothers who did not receive any

prenatal care (PNC) and almost 60% (43/73) of the CS cases were among infants whose
mothers received PNC and were attributed to inadequate testing and/or treatment.
Twenty six cases were not tested or tested within 30 days prior to delivery. Among fe-
males who were tested >30 days to delivery, twelve females were not treated, four of
them were treated less than 30 days prior to delivery, and eight females had inadequate
treatment or seroconverted at the time of delivery.
Conclusion. The increase in the number of CS cases in Chicago is attributed to

multiple factors that include the increase in the number of female P&S syphilis
cases, lack of early access to prenatal care, and inadequate testing and treatment by
clinical providers.
Disclosures. All authors: No reported disclosures.

1749. Predictors of serological response after treatment of syphilis in HIV
negative persons
Min Jae Kim1; Min-Kyung Kim MD2; Kyoung-Ho Song3; Chung Jong Kim4; Nam-
Joong Kim MD, PhD2; Pyoung Gyun Choe, MD3; Myoung-Don Oh, MD, PhD3; Wan
Beom Park, MD, PhD3; Eu Suk Kim3; Ji-Hwan Bang MD, PhD3; Sang Won Park, MD,
PhD2; Hong Bin Kim, MD, PhD5; 1Seoul National University, Seoul, South Korea;
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2Department of Internal Medicine, Seoul National University College of Medicine,
Seoul, South Korea; 3Internal Medicine, Seoul National University College of
Medicine, Seoul, South Korea; 4Internal Medicine, Seoul National University Bundang
Hospital, Seongnam, South Korea; 5Seoul National University Bundang Hospital,
Seongnam, South Korea

Session: 211. Sexually Transmitted Infections: Epidemiology, Screening, and
Management
Saturday, October 11, 2014: 12:30 PM

Background. The therapeutic response is monitored serologically after
syphilis treatment. However, some patients remain serologically active despite treat-
ment. We tried to identify the clinical characteristics associated with remaining
serofast.
Methods. We conducted a retrospective cohort study of patients treated

for syphilis in Seoul National University Bundang Hospital. Factors related to
the serological response after 1 year of treatment was analyzed. 4 folds decrease
in nontreponemal antibody titer was regareded as serological cure and others as
serofast.

Factors associated with remaining serofast, 1 year after treatment of the syphilis

Serofast
(n=107)

Serological cure
(n=47) OR(95% CI)

Age Group
10-29 1(25.0%) 3(75.0%) 1
30-49 17(50.0%) 17(50.0%) 3.00(0.28-31.80)
50-69 50(71.4%) 20(28.6%) 7.50(0.74-76.46)
>= 70 39(84.8%) 7(15.2%) 16.71(1.51-184.60)
Sex
Male 45(63.4%) 26(36.6%) 1
Female 62(74.7%) 21(25.3%) 1.71(0.85-3.41)
History of syphilis
No 86(68.8%) 39(31.2%) 1
Yes 21(72.4%) 8(27.6%) 1.19(0.49-2.92)
Stage
Primary 0(0%) 4(100%) N/A
Secondary 1(12.5%) 7(87.5%) 1
Early latent 7(87.5%) 7(87.5%) 3.11(0.28-34.42)
Late latent 102(79.7%) 26(20.3%) 27.46(3.23-233.19)
Tertiary 0(0%) 1(100%) N/A
Initial RPR titer
1:1 40(81.6%) 9(18.4%) 26.67(2.85-249.76)
1:2 24(92.3%) 2(7.7%) 72.00(5.56-932.99)
1:4 18(94.7%) 1(5.3%) 108.00(5.81-2005.95)
1:8 13(76.5%) 2(23.5%) 19.50(1.78-213.95)
1:16 11(68.8%) 5(31.3%) 13.20(1.24-140.68)
1:32 1(14.3%) 6(85.7%) 1
>=1:64 0(0%) 11(100%) N/A

Abbreviations: CI, confidence interval; OR, odds ratio; RPR, rapid plasma
regain; N/A, not applicable

Results. A total of 154 HIV negative patients with primary, secondary, tertiary
and latent syphilis were included in the final analysis. Among them, 107 patients
remained serofast and the other 47 patients showed serological cure. Older patients
and patients with later disease stage were more likely to remain serofast. Having
initial nontreponemal antibody titer of 1:2 and 1:4 was also associated with the
serofast.
Conclusion. The disease stage, age and initial nontreponemal antibody titer were

important factors related to the serological response.
Disclosures. All authors: No reported disclosures.

1750. Prevalence of Non-Genital Neisseria gonorrhea (GC) and
Chlamydia trachomatis (CT) among Men and Women Tested on the
Basis of Sexual Exposure at an Urban Sexually Transmitted Diseases
Clinic
Georgia Graham1; Lesha Dennis2; David Bamberger, MD3; 1University of Missouri-
Kansas City, Kansas City, MO; 2Kansas City Department of Health, Kansas City, MO;
3University of Missouri-Kansas City School of Medicine, Kansas City, MO

Session: 211. Sexually Transmitted Infections: Epidemiology, Screening, and
Management
Saturday, October 11, 2014: 12:30 PM

Background. Current guidelines recommend screening for rectal GC and CT and
pharyngeal GC only in men having sex with men (MSM). We sought to determine the
incidence of GC and CT based on anatomic exposure (oral, anal or genital) in all men
and women.
Methods. In 2012-13 the Kansas City Health Department STD clinic screened all

men and women for GC and CT according to anatomic site of sexual exposure. Pha-
ryngeal and rectal swabs were collected utilizing the Aptima unisex swab specimen col-
lection kit, and performed at the Missouri Department of Health and Senior Services.
We report the result of pharyngeal and rectal GC and CT among MSM, bisexual men,
men having sex with women (MSW), women having sex with men (WSM), women
having sex with women (WSW), and bisexual women.

Results. 3832 men and women engaged in oral or anal sex. The rates of pharyn-
geal, rectal and urogenital GC and CT among this group are [results expressed as num-
ber positive/number exposed (percentage)] :

GC CT

Pharyngeal Rectal Urogenital Pharyngeal Rectal Urogenital

MSW 61/1908

(3.2)

139/1900

(7.3)

12/1908

(0.6)

371/1900

(19.5)

MSM 47/480

(9.8)

53/315

(16.8)

26/480

(5.4)

10/480

(2.1)

63/315

(20.0)

28/480

(5.8)

Bisexual men 9/157

(5.7)

8/55

(14.6)

8/152

(5.3)

6/157

(3.8)

7/55

(12.7)

13/152

(8.2)

WSM 51/1128

(4.5)

3/100

(3.0)

70/1095

(6.4)

23/1128

(2.0)

11/100

(11.0)

139/1095

(12.7)

WSW 1/38

(2.6)

1/32

(3.1)

0/38

(0.0)

1/32

(3.1)

Bisexual
women

2/121

(1.7)

1/21

(4.8)

6/114

(5.3)

4/121

(3.4)

4/21

(19.1)

10/114

(9.6)

Among all men, 62%, 80%, 64% and 91% with pharyngeal GC, rectal GC, pharyngeal
CT, and rectal CT had negative results at their genital site (urethral or urine). Among
MSW, 42% of those with pharyngeal GC tested negative at their urogenital site.
Among all women, 35%, 25%, 37% and 33% with pharyngeal GC, rectal GC, pharyngeal
CT, and rectal CT had negative results at their genital site (vaginal, cervical or urine).
Conclusion. Although rates of infection were higher in MSM, 3.2% of MSW and

4.5% of WSM had pharyngeal GC. 11.0% and 3.0% of WSM had rectal CT and GC,
respectively. Many MSW and women would have been missed if oral and rectal testing
had not been performed. We recommend that STD guidelines for screening at non-
genital sites include exposed women and MSW.
Disclosures. All authors: No reported disclosures.

1751. High Prevalence of Rectal Neisseria gonorrhoeae and Chlamydia
trachomatis Infection in Women Attending an Urban Sexual Health Clinic
Jose Bazan, DO1; Patricia Reese, MPH2; Allahna Esber, MSPH3; Samantha Lahey4;
Melissa Ervin MT (ASCP)5; John Davis, PhD, MD4; Karen Fields, RN, BSN5; Abigail
Norris Turner, PhD6; 1Division of Infectious Diseases, Ohio State University College of
Medicine, Columbus, OH; 2George Washington University School of Medicine and
Health Sciences, Arlington, VA; 3Division of Epidemiology, Ohio State University
College of Public Health, Columbus, OH; 4Ohio State University College of Medicine,
Columbus, OH; 5Sexual Health Clinic, Columbus Public Health, Columbus, OH;
6Division of Infectious Diseases; Division of Epidemiology, Ohio State University
College of Medicine; Ohio State University College of Public Health, Columbus, OH

Session: 211. Sexually Transmitted Infections: Epidemiology, Screening, and
Management
Saturday, October 11, 2014: 12:30 PM

Background. Screening women for urogenital Neisseria gonorrhoeae (GC) and
Chlamydia trachomatis (CT) infections is common in sexual health clinics (SHC).
However, women may not be routinely screened for rectal GC/CT. This may lead to
missed infections in women who report anal intercourse (AI).
Methods. This was a retrospective review of all women who underwent rectal GC/

CT screening from August 2012 to June 2013 at an urban SHC in Columbus, Ohio. All
women who reported AI in the last year had a rectal swab collected for GC/CT nucleic
acid amplification testing (NAAT) (n = 331). All women were also screened for uro-
genital GC/CT by urine NAAT. Using log-binomial regression models, we computed
unadjusted and adjusted associations for demographic and behavioral predictors of
rectal GC/CT infection.
Results: Patients were 47% African-American, 39% White and 5% Hispanic. Median

age was 29 years (interquartile range (IQR): 23-35 years) and median number of male
sex partners in the last year was 2 (IQR: 1-3). The prevalence of rectal GC was 6%, rectal
CT was 13% and either rectal GC or CT was 19%. The prevalence of urogenital GC was
7% and urogenital CT was 13%. Among women with rectal GC, 14% tested negative for
urogenital GC. In addition, 13% of women with rectal CT tested negative for urogenital
CT. In unadjusted analyses, prevalence of rectal GC was associated with reporting sex in
the last year with an injection drug user (prevalence ratio (PR): 6.99, 95% confidence
interval (CI): 1.25-38.96), with a person who exchanges sex for drugs or money (PR:
6.81, 95% CI: 1.86-24.97), with an anonymous partner (PR: 3.08, 95% CI: 1.08-8.81),
and while using drugs or alcohol (PR: 5.99, 95% CI: 1.34-26.69). For rectal CT, only
age <26 years was associated with prevalent infection (PR: 4.94, 95% CI: 2.53-9.62).
After multivariable adjustment, no variables remained associated with rectal GC, but
a trend of increased prevalence was seen for younger women (p = 0.06) and those report-
ing sex while using drugs or alcohol (p = 0.05). Only age <26 years was predictive of rec-
tal CT by multivariable analysis (PR: 6.03, 95% CI: 2.29-15.90).
Conclusion. Nearly 1 in 5 women in this study had rectal GC or CT infection.

Urogenital screening alone would have missed 13-14% of rectal infections. Increased
rectal GC/CT screening efforts in women reporting AI would detect infections that
may currently be missed.
Disclosures. All authors: No reported disclosures.

1752. Incident Genitourinary and Extragenital Gonococcal and Chlamydial
infections in a Racially Diverse Well Characterized Cohort of HIV-infected
Persons with Free Access to Care and Counseling
Tida Lee, MD, PhD1; Xun Wang, MS2; Jason Okulicz, MD3,6; Robert Deiss, MD4,5;
Timothy Whitman, MD1,2; Mary Bavaro, MD2,5; Tahaniyat Lalani, MBBS, MHS2,6;
Tomas Ferguson, MD2,7; Thomas O’bryan28; Brian Agan, MD4; Grace Macalino, PhD2;
Anuradha Ganesan, MBBS, MPH1,2; 1Walter Reed National Military Medical Center,

Poster Abstracts • OFID 2014:1 (Suppl 1) • S471

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/o
fid

/a
rtic

le
-a

b
s
tra

c
t/1

/s
u
p
p
l_

1
/S

7
0
/1

5
8
8
3
4
6
 b

y
 g

u
e
s
t o

n
 1

8
 J

u
n
e
 2

0
2
0



Bethesda, MD; 2Infectious Disease Clinical Research Program, Uniformed Services
University of the Health Sciences, Rockville, MD; 3Infectious Disease Service, San
Antonio Military Medical Center, Fort Sam Houston, TX; 4Infectious Disease Clinical
Research Program, Uniformed Services University of the Health Sciences, Bethesda,
MD; 5Naval Medical Center San Diego, San Diego, CA; 6Naval Medical Center
Portsmouth, Portsmouth, VA; 7Tripler Army Medical Center, Tripler AMC, HI; 8San
Antonio Military Medical Center, Fort Sam Houston, TX

Session: 211. Sexually Transmitted Infections: Epidemiology, Screening, and
Management
Saturday, October 11, 2014: 12:30 PM

Background. Asymptomatic genitourinary (GU) and extragenital chlamydia (CT)
and gonococcal (GC) co-infections are a common problem in HIV-infected persons.
Studies suggest ethnic minorities are disproportionately affected. We examined inci-
dence, trends and risk factors for GC/CT co-infections in a racially diverse cohort
of HIV-infected persons with free access to healthcare and counseling, the US Military
HIV Natural History Study (NHS)
Methods. Urine nucleic acid amplification testing (NAAT) was implemented in

2006; whereas willing NHS subjects have undergone extragenital NAATs beginning
in 2012. Incident GC/CT was defined as infections acquired≥ 6 months after HIV di-
agnosis. A multivariate Cox proportional hazards model was used to evaluate risk fac-
tors associated with incident GC/CT infections. Rates and hazard ratios (HR) are
reported with 95% confidence intervals.
Results. Between 2006 and 2014, 2082 subjects [94% male, 40% White] contrib-

uted 237 cases of GU GC/CT. 108 cases of extragenital GU GC/CT (rectal-73, pharyn-
geal 35) were observed in 1955 men. The incidence of GU GC/CT per 100 PY of
follow-up for the time periods 2006-2009, 2010-2013, were 2.0 and 2.7 respectively.
The incidence of extra genital GC/CT was 2.8/100 PY in 2012 and 6/100 PY in
2013. Male gender {HR 2.63 [1.16-5.99]}, and younger age {per 10 year increase;
HR 0.26 [0.20-0.33]} were associated with GU GC/CT infections; in turn ART use
{HR 0.81 [0.78-0.83]} was associated with reduced risk. Extragenital infections were
associated with younger age {ref per 10 year increase; HR 0.17 [0.11-0.25]}, ART use
was associated with reduced risk {HR 0.83 [0.78-0.87]}. Race was not associated with
either GU {Ref White: non White; HR 1.20 [0.88-1.65]} or extragenital GU GC/CT
infections {Ref White: non White; HR 1.05 [0.67-1.65]}.
Conclusion. The burden of asymptomatic GC/CT infections in the NHS is sub-

stantial, underscoring the importance of screening programs for asymptomatic indi-
viduals. Younger men were disproportionately affected, emphasizing the need for
tailored prevention in positive programs targeting these at-risk groups. Ethnicity was
not associated with incident GC/CT infections. Free access to healthcare and counsel-
ing may help mitigate the observed ethnic disparities in GC/CT infections.
Disclosures. All authors: No reported disclosures.

1753. Adherence to New Treatment Guidelines for Uncomplicated
Anogenital and Pharyngeal Neisseria Gonorrhea Cases in Adults in Alberta,
Canada
Jennifer Gratrix, MSc1; Joshua Bergman, MPH2; Natalie Anderson, MSc3; Ron Read,
MD3; Ameeta Singh, BMBS, MSc2; Petra Smyczek, MD1; 1Alberta Health Services-
Centralized STI Services, Edmonton, AB, Canada; 2Alberta Health Services-Edmonton
STI Clinic, Edmonton, AB, Canada; 3Alberta Health Services-Calgary STI Clinic,
Calgary, AB, Canada

Session: 211. Sexually Transmitted Infections: Epidemiology, Screening, and
Management
Saturday, October 11, 2014: 12:30 PM

Background. The emergence of reduced susceptibility of N. gonorrhoeae (NG) to
cephalosporins and azithromycin has required the global revision of treatment guide-
lines. In Alberta, Canada in December 2011, guidelines for preferred treatment were
changed from monotherapy with cefixime 400 mg orally or ceftriaxone 125 mg IM to
dual therapy with cephalosporins (cefixime 800 mg orally or ceftriaxone 250 mg IM)
plus azithromycin 1g. We examined the adherence to new treatment guidelines intro-
duced in 2012 in Alberta, Canada.
Methods. Treatment data for provincial NG cases diagnosed between 2010 and

2013 were reviewed. Treatment data was coded as adhering to preferred or alternate
guidelines if the case received medication meeting guideline recommendations at
that time. Three time periods were created: pre-guideline change, guideline change,
and one year post-guideline change.
Results. A total of 6,685 NG cases were diagnosed; 4% (n = 267) of cases had no

treatment data available. Forty percent (n = 2,653) of cases were treated prior to the guide-
line change, 31.8% (n = 2,038) during the first year of change, and 26.9% (n = 1,727) cases
were treated one year post-change. Overall, 89.3% (n = 2,367) of pre-guideline change
cases were treated with a recommended treatment regimen; this dropped to 57.6%

(n = 1,174) during the first year of change, with a return to 85.4% (1,474) one year
post-change. Cases treated by a provincial STI Clinic weremore likely to be treated accord-
ing to guidelines than cases treated by other healthcare providers throughout all time
periods (P < 0.001). Adherence dropped for other healthcare providers from 86.4% pre-
guideline change to 41.1% during the first year of guideline change returning to 78.8% one
year post-guideline change. During the first year of guideline change, the most common
scenarios in which guidelines were not met included the use of cefixime 400 mg orally
alone (60.5%; n = 523) or cefixime 800 mg orally/ceftriaxone 250 mg IM monotherapy
(20.1%, n = 174). In addition, 5.4% (n = 47) of cases were treated solely for chlamydia
and 5.4% (n = 47) of cases received a treatment regime containing ciprofloxacin.
Conclusion. One year post-guideline change, the rate of adherence to provincial

guidelines for NG treatment returned to rates similar to those prior to guideline change.
Disclosures. All authors: No reported disclosures.
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Background. Trichomonas vaginalis prevalence is not well characterized and two
national studies (NHANES 2001-2004; Ginocchio et al. 2012) provided estimates for
women between 3.2% and 8.7%. This may be related to differences in study popula-
tions, methodologies, and changes over time. In both studies, prevalence was highest in
women age 30+ years. The prevalence of T. vaginalis in men is much less studied. To
assess prevalence in both, men and women, we screened samples from individuals
(n = 6362) of all four CDC STD surveillance regions.
Methods. For women (n = 4324), residual vaginal/cervical swab specimens

for Chlamydia trachomatis (CT) and Neisseria gonorrhea (NG) screening (age 14-29
years, n = 1851) and cervical cytology specimens for HPV screening (age 30+ years,
n = 2473) were included. Urethral swab and urine specimens from men ages 14-65
years for CT/GC testing (n = 2038) were also included. Overall, samples were enrolled
from 38 U.S. states over a 8 month period. Testing was performed with the APTIMA
Trichomonas vaginalis Assay on the PANTHER System (Hologic, GenProbe).
Results. Overall positivity rates were 3.8% (95% CI 3.2-4.4) in women and 1.3%

(0.8-1.9) in men (Figure). Rates differed by age for women (p < 0.0001) and by geog-
raphy for women and men (p < 0.0001). Positivity rates were highest in the 20-29 year
age group (women: 6.1%, 4.7-7.8; men: 2.0%, 0.9-3.7) and in the South (women: 6.3%,
4.9-7.8; men: 2.9%, 1.6-4.9). Positivity for T. vaginalis correlated with CT/NG detection
in women ages 14-29 (odds ratio [OR] 2.5; 1.4-4.2; adjusted OR [aOR] for age 2.7; 1.6-
4.7) and for HPV in women ages 30-65 (OR 2.2; 1.2-4.2, aOR for age 2.0; 1.0-3.8). No
significant association with CT/NG detection was observed in men (OR 0.9; 0.3-3.1;
aOR for age 1.0; 0.3-3.4)

Conclusion. For this cross-sectional study we targeted a routine screening popu-
lation by using samples submitted for STD screening in women age 14-29, cervical
cancer screening age 30-65, and STD screening in men age 14-65. Prevalence estimates
in women are similar to those from NHANES 2001-2004 (2.3%-4.1%). In contrast to
the two previous studies but similar to other STIs, positivity rates were highest in the
20-29 year age group. The overall prevalence of T. vaginalis in men was almost 3-times
lower than in women.
Disclosures. B. Couturier, Gen-Probe: Collaborator, Kits supplied for study

R. Schlaberg, Hologic: Grant Investigator and Research Contractor, Grant recipient,
Research grant and Research support
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