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Management of the neonate at risk for early-onset fBup B streptococcal disease (GBS EOD):

new paediatric guidelines in Belgium.

Abstract

Despite group B streptococcal (GBS) screening ie [aregnancy and intrapartum antimicrobial
prophylaxis, early onset sepsis in neonates remaigemmon source of neonatal morbidity and
mortality especially in preterm neonates. The idieation of neonates with early onset sepsis is
usually based on perinatal risk factors. Clinidghs are aspecific and laboratory tests not seesiti
Therefore, many clinicians will overtreat at rishkfants. Inappropriate treatment with antibiotics
increases the risk for late onset sepsis, neangtiznterocolitis, mortality and prolongs hospitatiien
and costs. In 2003, the Belgian Health Council (3Hpublished guidelines for the prevention of
perinatal GBS infections. This report presents Bledgian paediatric management guidelines, which
have been endorsed by the Belgian and Flemishtsscief neonatology and paediatrics. The most

imported changes in the 2014 guidelines are theviaig:

recommendations for a lumbar puncture,
« clarification of normal spinal fluid parameters dsldod neutrophil indices corrected
for gestation age,
» specific timing for diagnostic testing after birth,
* no indication for diagnostic testing in asymptormatewborns unless additional risk
factors,
* a revised algorithm for management of neonatesrdiogpto maternal and neonatal
risk factors,
« premature infants described as those below 35 wastead of 37 weeks
The guidelines were made on the basis of the hédemce and on expert opinion when inadequate

evidence exists.
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Introduction

Since the seventies, the incidence of neonatal pgBustreptococcal sepsis and meningitis has
increased dramatically in all industrialized coiggf Today, GBS is identified as the leading cause of
invasive bacterial infections in neonates. The regbattack rates for the early-onset disease (EOD)
(birth to age 7 days) range from 0.5 to 4 casesL@30 live births* In the late-onset form (LOD)

occurring in infants aged > 1 week, the attack itdose to 0.5 per 1,000 live births.

The early-onset form of GBS disease typically osdarthe first 24 h of life, with fulminant sepsis

pneumonia and less often with meningitis. Despitéensive supportive care, diagnostic and
therapeutic progresses, these infections have nemhassociated to high mortality (5 - 20 %) and
morbidity; more than 30 % of infants recovering mieningitis develop long term neurologic

sequelaé.

In perinatal infections or EOD, GBS is transmittesttically to the newborn from the vagina of a
typically asymptomatic colonized woman during labour and delivery. Initidd to colonization with
GBS, other factors increase the risk for GBS EOBeSE include prematurity (gestation < 37 weeks),
intrapartum fever (temperature >= 38°C), duratidnamniotic membrane rupture >= 18 hours,
previous delivery of an infant with invasive GBSselhise and GBS bacteriuria during current
pregnancy:’

Because of the continuing magnitude and severit@B$ disease, several preventive strategies have
been evaluatetf’ The reference recommendations were published &¥CIBC in 1996, re-evaluated
and updated 2002 and further in 264 QIniversal screening at 35-37 weeks’ gestatiomfaternal
GBS colonization and use of intrapartum antibiopgdgxis is currently considered to be the most
effective strategy to decrease the incidence of EBBwever the cost of prenatal screening and
antibiotic prophylaxis, as well as the selectivegsure that antibiotics may have on the bactdded f

of mother and newborn still generate much contreyer



In Belgium, as in many European countries, natianadelines for the GBS EOD prevention are
currently available since 2003.Indeed, most hospitals have implemented strategiedecrease
perinatal GBS infections and obstetric programeaaly included a GBS prevention policy but not
always according to CDC guidelinEsAs in the United States of America, despite thédgiae
implemented strategy for prevention of perinatalugr B streptococcal (GBS) disease, GBS remains

an important cause of GBS EOD.

The majority (95%) of children with GBS EOD will teme ill within the first 24 hours after
birth. The management of ill neonates and/or nesnat high risk of infection is well defined, but
management of healthy-appearing neonates is mot#epnatic. An updated approach for empirical
management of infants born to women, who receiwveshould have received intrapartum antibiotic
prophylaxis (IAP) to prevent GBS EOD or to treasected chorioamnionitis, is provided (A 1) and
was adapted from international guidelin®¥ Indeed, both prenatal exposure and postnatal pyekb
therapy with antibiotics has been associated vighdevelopment of necrotizing enterocolifi$! The
main objective of developing an algorithm for maemagnt of newborns is to minimize unnecessary
evaluations and antimicrobial treatment in infamtsose mothers received intrapartum antimicrobial

prophylaxis (I1AP).

Methods

This report was developed by a national GBS worlgngup of paediatricians of the Belgian
Superior Health Council in collaboration with gynakgists and microbiologist according to the best
available evidence (A 2) and on experts’ opinionewhinadequate evidence was preserit.
represents the core of the paediatric section efuhdated Belgian guidelines for prevention of
perinatal GBS disease (not yet published). Thellefeevidence is presented between brackets
throughout the guideline. The guideline have beedoesed by the Belgian, Flemish and French

speaking sections of neonatology and paediatrics.



Management of the neonate at risk for early-onset fdup B streptococcal disease (GBS EOD).

1. Neonates with signs of neonatal sepsis:

In any infant with clinical signs of sepsis a faliagnostic evaluation should be done and
empirical antibiotic therapy (ampicillin/ amoxiciil or penicillin + aminoglycoside) should be stdrte
regardless of IAP, other obstetrical risk factarsnaternal GBS status (A-II).

Because of sub-optimal sensitivity and specificapd of poor predictive value for infection,
routine use of urine antigen, cultures of mucousnbm@nes and gastric aspirates or body surfaces are

not recommendetf;?

-Clinical signs of sepsis: infant with a combination of signs as respiratcepr{ea, grunting,
tachypnea, cyanosis), cardiovascular (reduced lagpitefill, hypotension, shock), central
nervous system (lethargy, hypothermia, fever, seiguapnoeic spells, irritability, bulging

fontanel) or gastrointestinal (poor feeding, abdwhdistension) disturbances.

-Full diagnostic evaluation: full blood cell count (FBC) and differential, CREvEIl, blood
culture, lumbar puncture (LP) if feasible (CSFlgsia and culture), chest X ray, endotracheal
culture (in intubated infants or if respiratory tdess or RX infiltrate) to guide antibiotic
treatment in blood culture negative “pneumonia’esas

A lumbar puncture is indicated in all neonates wiiidih suspicion of GBS infection especially
in those with clinical signs of meningeal inflamioat (seizures, apnoeic spells, irritability,
bulging fontanel)jn those who initially worsen with antimicrobialdtapy, and all neonates
with positive blood cultures. Indeed, 15% of infantith early onset GBS infection have
meningitis and 20% of infants with proven GBS meijitis have a negative blood cultufé?

In cases of clinical instability, antibiotic thesaghould be administered and LP should be

deferred and performed later until 48 hours fot celint, chemistry together with a blood



glucose level for comparison and culture. An elegaCSF protein is the most sensitive
parameter for GBS meningitis and a low CSF gludssthe most specific. Normal value
depends on gestational age (see A 3 below). Ofntfiamts with GBS meningitis 96% will
have at least one abnormal CSF value. If meningitisagnosed, the dose of penicillin should
be doubled and the duration of therapy extended2taveeks in GBS meningitis.

Aminoglycosides should be stopped as soon as lolbdre confirms GBS infection.

2. Healthy-appearing newborn

2.1. Neonates at high risk for early onset sepsis.

Neonates born to mothers with clinicddorioamnionitis predisposes to infection with Gram-
negative organisms and increases the risk of GB&tion in GBS colonized women. If a mother
received intrapartum antibiotics for treatment abmected chorioamnionitis, a limited diagnostic
evaluation consisting of blood culture, FBC (inchgiWBC differential) + CRP at 12 hours and at 36
hours should be carried out; no chest radiographumbar puncture is needed. Empiric antibiotic
therapy (ampicillinfamoxicillin or penicillin + amoglycoside) should be started in these newborns
regardless of clinical condition at birth or ottmmnditions (All). The term “chorioamnionitis” is a
clinical connotation of maternal fever (> 38 °C)ridg labor (with or without uterine tenderness),

leukocytosis, foul smelling amniotic fluid, andfetal tachycardia (C-111).

2.2. Neonates at low risk of early onset sepsis.

Routine use of antimicrobial prophylaxis and roetadditional laboratory testing, as defined in
this document is not recommended for healthy-appgarewborns whose mother received IAP. An

algorithm for the management of these newbornsggested in figure 1.



If no IAP was indicatedthen no further diagnostic investigations or dahiobservations are

required (CIII).

If the motherreceived adequate IAR that means penicillin, ampicillin or cefazolin laast 4
hours before delivery, without additional risk facd (PROM, preterm birth, and/or clinical
chorioamnionitis) infants should be observed chflic in the mother's room without additional
laboratory testing. When the newborn remains hedithor she can be discharged from the hospital
after 48 hours. In case the neonate is >= 37 wgeg&tation observation can occur at home, already
after 24 hours, only when a person who is ableotoply fully with instructions for home observation
and access to medical care is readily availableaa®®C + CRP is negative after 24ftsAgents
other then penicillin, ampicillin and cefazolin, aBndamycin and vancomycin, although used in
penicillin-allergic patients with a history of argactic reaction, have not been proven efficient f
IAP and are considered inadequate for purposesABf (C-Ill). Indeed, data on the ability of
clindamycin and vancomycin to reach bactericideéle in the fetal circulation and amniotic fluidear
very limited and available data suggest that climgein provided to pregnant women do not reach
fetal tissues reliably’”** Furthermore, in Belgium a high resistance leve2%%) of the GBS strains

to clindamycin is reported by the national refeeenentre for GBS.

If no adequate maternal IAPfor GBS has been administered despite indicat&ngopresent
(e.g other antibiotics then penicillin, ampicillamd cefazolin for IAP, IAP < 4 hours before deliyer

no IAP despite indication) then follow algorithmifjure 1.

In case the infant is >= 35 weeks and duration efisrane rupture was < 18 hours, then the
infant should be observed for at least 48 hoursl a0 routine diagnostic testing needs to be
performed. If clinical signs of infection develapfull diagnostic evaluation should be performed an
empirical antibiotic therapy (ampicillinfamoxicitli+ aminoglycoside) should be started (see 2.2.1)

(BII).



In case the infant is < 35 weeks or duration of meme rupture was >= 18 hours, then the
infant should be observed for at least 48 hourg,limnited diagnostic testing be performed. Agafn, i
clinical signs of infection develop a full diagniastevaluation, including cultures, should be
undertaken and empirical antibiotic therapy (anfigidamoxicillin + aminoglycoside) should be

started (see 2.1) (B-1lI).

Which and when laboratory testing?

Limited evaluation: Limited evaluation includes blood culture (at bjrtRBC with differential and

platelets (at 6 —12 hours of life) and CRP at 1@ 2 hours.

Because of the low sensitivity and specificity athy results of the full blood count (FBC) can
provide more information about the presence ofdtida if the test is not performed before 6-12
hours after delivery>* Clinical signs are much more sensitive than abypfatory test of infection.
Therefore, treatment should rather be based oitalisigns and on maternal risk factors, (e.g.asec

of inadequate IAP: gestational age and PROM). Ratjoul data reveal that late preterm infants (35-
36 weeks) are at low risk for GBS disease andeadlatortality compared to their more premature
counterparts and even term infafft¥herefore, in the algorithm the cut-off was set & weeks and

not at 37 weeks as the definition for prematuritilus laboratory tests should rather be seen as a
confirmation of clinical judgment (e.g. positivebtaratory tests in ill infants and negative tests in
healthy-appearing neonates). In order to increasaliagnostic performance, serial measurements of

CRP and full blood cell count should be undertakeleast at around 12 and 36 hours offife.

Lower and upper limits of neutrophils count vangttwpostnatal age. The total and differential white
blood cell count are affected by several factosdes infection, including infant age in hours (evw
first hours), the method of blood sampling (lowe&x arterial blood sampling), the method of delivery
(lower after caesarean section), maternal hypadgen$ower), and infant's gender (lower in boys),
infant's gestational age (lower in very low birtteight infants and premies}>>® Sepsis should be
suspected if leukopenia < 5000/fhmeutrophilia > 25x1U, leukocytosis> 30x1W immature to total

neutrophil count (I/T ratio> 0.30) or if neutropenia defined as absolute nghitocount < 18



percentile adjusted for gestational age (Schmuiteria) [A 4]. * Thrombocytopenia is not a sign of

sepsis within 24 hours after birt5.

The sensitivity of C-reactive protein (CRP) to pot@ bacterial infection increases rapidly aftetihb
but at least 6 to 12 hours after the onset of tidacare necessary to reach abnormal level. Thezefo
if blood for CRP is taken for decision making retjag initiating antimicrobial therapy, then the
drawing can better be delayed for a few hours. ghificant increase (CRP level above 1.0 g/l)
between 2 serial measurements on samples takerthw/éirst 8-48 hours of life has a sensitivity of
almost 100% for an infectious status and normatlkefor the 2 samples have a negative predictive
value of 90 to 100% for an infectious stattidhe normal upper level of CRP depends on the
laboratory but in general a CRP > 10 mg/L is comsd a positive level. In premature infants the
increase of CRP may be delayed and the level méyvms because of immaturity of the livét.

Sepsis should be suspected based on repeatedalklamd laboratory evaluations and if sepsis is
suspected, a full diagnostic evaluation should beed(see 2.1), including cultures, and empiric

antibiotic therapy should be started.
Empiric antibiotic therapy

In Il neonates are those at risk with abnormal lalwratory tests should be treated with
antimicrobial agents active against GBS as welbthgr organisms that might cause neonatal sepsis
(e.g. ampicillin or penicillin + aminoglycoside).nfimicrobial switch to 3 generation cephalosporin
(e.g. cefotaxime) is necessary in case of Gramiivegaepsis/meningitis because of increasing
ampicillin resistance dk. coli. Dosage and regimen of antimicrobial agents depédiagnosis, post-
natal age and birth weight. For dosages we refér@é®anford guid&. Intravenous immunoglobulins

do not improve morbidity nor mortality and are iadicated.*?

Duration of antibiotic therapy varies depending on results of cultures and onctimcal
course of the infant (A 5): If GBS infection is domed by culture and meningitis is excluded,
ampicillin should be replaced by the narrower speot penicillin and aminoglycoside should be

discontinued. In case of GBS meningitis the dosepeiicillin should be doubled. Combination
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therapy with aminoglycoside can be discontinue@€$F specimen obtained 48 hrs in therapy, is
sterile**® Ventriculitis is a common complication of neonataéningitis. There are no reliable
clinical signs of ventriculitis, although evidenakincreased intracranial pressure usually is priese
must be suspected on the basis of failure to resptinically and bacteriologically to appropriate
antimicrobial therapy; if ventriculitis results iobstruction to CSF flow, the access of systemic
antibiotics to the ventricular CSF can be limitéteuroimaging should be performed to make the
diagnosis. Cranial sonography can demonstratenysdsuggestive of ventriculitis or obstructed flow
of CSF. Contrast-enhanced CT or MRI can demonstmalt@mncement of the lining of the ventricles.
Ventricular fluid aspiration is indicated for inf@nwho have ventriculitis with an obstruction te th
flow of CSF. In this setting, cultures of CSF oftemain positive for the infecting organism for
several days or longer. Treatment can involve tiretillation of an antimicrobial such as gentaimic
or amikacin directly into the ventricle. The ducatiof antimicrobial therapy may extend several
weeks longer than the time required to sterilize\thntricular CSF and can be as long as six ta eigh

weeks.
Future perspectives

A major change in the new guideline is that asymmatiic term neonates should not have any
laboratory testing when they do not have any aolufii risk factors such as PROM even when GBS
prophylaxis was inadequate. This will decrease cesgary evaluations and antibiotic exposure in
healthy neonates. National long-term surveillaocearly onset infections in both preterm and term
infants remains of high value. Not only is this mr@ant to monitor the effect of intrapartum
prophylaxis on the incidence of GBS disease but tdsdetect emergence resistance of GBS isolates
and to find emerging neonatal pathogens causifyg easet sepsis. As long there is no GBS vaccine
available universal screening and intrapartum dotobial prophylaxis is the best option for the
prevention of neonatal GBS disease and mortalityurie research should focus on the value of rapid
molecular testing in order to identify not only @oized mothers but also children at highest risk of

invasive disease.
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A 1. Algorithm for secondary prevention of early-orset GBS disease among newborns.

' . Yes Full diagnostic evaluation®
Signs of neonatal sepsis Antibiotic therapy?

Limited diagnostic evaluation:
Yes Blood culture, FBC (including
WBC differential) + CRP at 12
hours and at 36 hours.
Antibiotic therapy?

Clinical maternal chorioamnionitis3

GBS prophylaxis indicated for the
mother*

Adequate GBS prophylaxis Yes

(= penicillin, ampicillin, amoxicillin or

cefazolin for = 4 hours before —}

delivery)5

Clinical observation for =2 48 hrs in
hospital®”

No diagnostic evaluation
/ No antibiotic therapy, otherwise

according to lab results when

clinical signs of infection develop.

Yes

> 35 weeks AND duration of membrane
rupture < 18hrs.

K Limited diagnostic evaluation:

blood culture at birth (FBC
[including WBC differential] +
CRP) at 12 hours and at 36
Yes hours.
< 35 weeks OR duration of membrane q = No ant'.b'onc therapy, otherwise
rupture = 18hrs. agc_ordlng to Iab. resul.ts or when
clinical signs of infection.
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Al legend

! Full diagnostic evaluation: Blood culture, a fillood count (FBC) including white blood cell
differential and platelet counts, CRP, chest X-fiiyespiratory symptoms are present), and lumbar
puncture (at least if central nervous system sigmespresent, blood culture becomes positive and
patient is stable enough to tolerate the procedid@)mal CSF values if < 37 weeks gestation: WBC
< 0.026x16/ glucose > 1.27 mmol/l, protein <15.1 g/I;587 weeks gestation: WBC < 0.023%10
glucose >1.83 mmol/l, protein <17,1 g/l.

2 Antibiotic therapy:
Ampicillin or Penicillin IV: double dose in case pfeningitis or severe GBS sepsis.
Aminoglycoside IV: Measure serum concentration witreating for more than 48 hours.

3 Consultation with obstetrician for clinical sigoschorioamnionitis (e.g. maternal fever > 38°C,
uterine tenderness, leukocytosis> 15%1@ul smelling amniotic fluid, and/or fetal taptardia) is
important. Beware for intrapartum fever due to epétlanaesthesia.

“Indication for intrapartum GBS antibiotic prophyisx

1. Previous infant with GBS disease.
2. GBS bacteriuria during this pregnancy.
3. GBS vagino-rectal culture positive during currerggnancy (35-37 wks) or intrapartum
nucleic acid amplification test (NAAPositive for GBS on vaginal specimen.
0 unless a cesarean delivery, is performed beforetafidabor on a woman with intact
amniotic membranes.
4. Unknown GBS status at the onset of laborardrisk factor at onset of labor:
0 < 37 weeks of gestation
0 Amniotic membrane rupture 18 hrs
o0 Intrapartum temperatuee38,0°C
o Intrapartum nucleic acid amplification test (NAAJQsitive for GBS

® The efficacy of other antibiotics (e.g. vancomyailindamycin) has not been studied and, for this
reason, from the paediatric management point af vieey are considered as “inadequate” to protect
the child against GBS infection. All oral antibiegti(e.g. azithromycin) should be considered as
inadequate for GBS prophylaxis.

®Patient can be discharged home as early as 24tbrglalivery if> 37 weeks of gestation, assuming
that other discharge criteria have been met, readgss to medical care exist and a person is able t
comply fully with instruction for home observatidqe.g. midwife, generalist) and an infection is
excluded by FBC + CRP after 24 hrs .

" If signs of sepsis develop, a full diagnostic easibn should be conducted and antibiotic therapy
initiated.
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A 2. Evidence-based rating system used to detema strength of recommendations.

Category Definition Recommended

Strength

A Strong evidence for efficacy and substantial chhlzenefit Strongly

B Strong or moderate evidence for efficacy but omhted clinical benefit Generally

C Insufficient evidence for efficacy or efficacy damst outweigh possible adverseOptional
consequences

D Moderate evidence against efficacy or adverse autco Generally not

E Strong evidence against efficacy or adverse outcome Never

Quality of

evidence

| Evidence from at least one well-executed randomizeditrolled trial or one
rigorously designed laboratory-based experimentalysthat has been replicated

by an independent investigator

Il Evidence from at least one well-designed clinidal tvithout randomization,
cohort or caseontrolled analytic studies (preferably from mdrart one cente
multiple time-series studies, dramatic results framontrolled studies, or some

evidence from laboratory experiments

I Evidence from opinions of respected authoritiegtam clinical or laboratory

experience, descriptive studies, or reports of exqmmmittees

Source: Adapted from La Force FM (18).
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A 3. Normal cerebrospinal fluid parameters in neonges.

Gestational age White Blood Cell count Glucose* Protein
(weeks) (x 10°0) (mmol/l) (a/l)
<37 < 0.026 > 1.27 <15.1
>37 <0.023 >1.83 <17.1

*Glycorachia should be > 75% of serum glycaemia.
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A 4. Criteria for lower limits of neutrophils /mm? at 6- 8 hours
after birth according to gestation. (Criteria accoring to Schmutz
et al.).

Gestation <28 weeks 28 — 36 weeks >36 weeks
Neutrophil count 15 3.5 7.5
(x 109/I)
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A 5. Duration of antibiotic therapy.

Focus of infection

Duration of therapy

Suspected sepsis not confirmed by clinical,

biological or bacteriological results

Proven sepsis
Meningitis
Ventriculitis

Osteomyelitis

36-48 hours

7-10 days
minimum 1dyd
28 days

64neeks
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