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shock represents one of
t problems for the
s an atfempt to giv
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critical care
e an overview of
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Medicine (EBM)

mgmdutw of care
ecommendations (o

sound principles of Evidence-Ba
{1, 2. We focus on the early (2 4 to % hours) chinical
management of septic shock patients and not on the
prolonged care of critically i1l patients with multi-organ
dysfunction.

Application of the principles of EBM in this partic-
eld has some important Ei‘f‘n'mé?ma

Firstly, large randomized, controlled trials with well
predefined end points, which yédan the best (level )
e zmm are not always available because of evident

ulties to perform these studies in the setting of sep-
%zn k. Secondly, up tll 1992, no uniform definition

}f %

{ h‘mmv base

f("‘ sepsis and septic shock i (3). Com@qum Iy,
conclusions of “older” tri Id be very cautiously
interpreted and translated to elinical practice. The 1992

definitions are already g
and the more

‘muﬁdn{% criticized because

chi ﬂmnsmi by opinion lead
ptic shock patients
;2’ madequate

selection

of cases (Jack oé dcf n @"’ fnfa at;ow focus, differ-
@hif@% of

L varying

'w, ‘v/; g\%cibhb K,

D. Vogelaers °, B. 5 D Knockaert 7
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sty of disease, .., 100 low numbers of included

patients, lack of clinically relevant end points, ... Hence,
as could be expected, a surprisingly low number of level

I studies were included in an extensive very recent
overview of hemodynamic support in sepsis, published
on behalf of {hﬁ American College of Critical Care
Medicine (5). &é not attempt (o use the
EBM ° 1ssues we address in this
s‘eview W , : E’hﬁ{ the recommendations
we formulate will not give the final answers to the mul-
iple ions the clinician is faced with when caring
for patients with septic shock. i

METHODOLOGY

e of this document is to provide
s to use m septic shock, based on
ses and consensus
ented by original

E“m pwp(s‘ guide-
,;hwwm
ﬁ‘«;id@z%ge gathered from meta-ans
conferences from the 19907 supplem
articles published in the last two to

At the occasion of its sy mpmmrzmﬂ Evi &m -Base
Medicine organized in the fall of 1999, The Belgian
Society of Internal Medicine decided to invite the board
Bel ":,n Society of Intensive Care M@m( e and
fedicine (S51Z), the Belg ‘

“mergency and Disaster Medicine ch’««zﬁﬁti
Belgian for Infectious Diseases and

fieroh k{;}(}{“’} to co-operate On 4 COonsSensus s

on the treatment of septic sho TE three invited soci-
designated each two representatives, working in
university hospitals who agreed to answer (o a number

of keyv questions formulated by the co-ordinator of
the pmj@ct being member of the board of the Belgian
Society of Internal Medicine

mbers of the panel were asked to base their
answers not on their personal expertise but on (recent
evidence, published in mp journals and to focus on chin-

wcal evidence and rele ce and no
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2. CARDIOVASCULAR SUPPORT

data Vz?hid WETE S mzui inrecent:

2.1 Fluid therapy

Absolute or relative hypovolemia is invariably
cent in septic shock. Re wion of volume deficit
is essential wm is considered as a first line priority 10
2l of patients with sepsis (5-7). Fluid
ieve well defined clin-
-essure of at least
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Due to time o:;z;ssi‘z"f@m@ extensive H _/3 f“‘“yf‘f riel pressure of > 60 mm He,
heart rate below 120 beats/min, urine e:,xzzipm, of

between the three different groups of the panel were ne
possible. The co-ordinator summarized and strean
the answers and wrote the final text. During the
symposium the audience will be 1?%7%!@2 o ﬂivs their
comments which may be publ Bel- i‘w
gica as letters 1o the editor. ’
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., data rsasﬁdm o the use of
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ction is mnvariably present
patients wi However,
differe veen common functional abnormalities
m ﬁﬁ?mm;m gas e WE zzf the Adult
ement
the scope of the present dmc:umc”;
ion should be conti Immxb
A respirator
i inute is usually a s

i collapse (18). Evidence based criter
rimely mtubation are not available and experience ;mszﬁ
expertise result in differing opinions. Superiority of one
ventilator gy to another has not been shown (18)
but cxwrz« agree that ventilator settings must be adapted

to avoid major complications such

DIratory

one E; 4SO

ntiate bets

1d occurrence

xR )S is ?kmz
Arterial oxveen safu
maintained above 90%.
30 breaths per m
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ventilatory

strate

as volu- and baro-
frauma

4. ADJUNCTIVE THERAPEUTIC
INTERVENTIONS

4.1 Corticosteroids

Two meta-anal
support for the u
SePsis or septic 8
may be harmful (20, 21). However, the studies cited in
these meta-analyses were perf ‘mm 1 1963 ;’zmj
1988 and &zd not use uniform definitions of se
shock. Brief courses of very high doses me
nisolone (@) were mostly given.

From a physiopat méw cal viewpoint cort
remain attractive and potentially 1cial
syndrome ¢l ized by intense inflamme
Reduction of transcription of pro-inflaramatory cytokines,
case m the transcription of IL-1 mesz antag-
ibition of the release of adhes:
; ICAM-1 and VCAM-1 and

}u ne receptons v«:n,gh are ¢

provided no
ds in patients with

use of corticos

shock and even suggested that their use

armed

{1?} 1o

1101,

an incr
Onist,

molecules
me ation of
ed fhum o

Is in mpm shock. £
might be
and correction of
1s might be beneficial.

present in se

cxXogenous

shock,

Two recent pn“;wec‘;é p randomised, double-blind
single-center placebo-controlled studies, reopened the
ebate on the use oé corticos 3;‘0;&5 ini septic shock. Bol-

I administered 100 mg hvdrocortisone tid for
vatients with septic shock (22). Brigel et al.

with a 100 mg bolus of hydrocortisone

FSEPTIC SHOCK

ok

A
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N

followed by 0.18 me/kg [ shock resolved, the dose

as reduced to 0.08 mg/kg/h, maintained for 6 days and
than progressively taperec ). Both studies demon-
strated a significant improvement in hemodynamic

paramefers zzzzd one showed decreased mortality in the
treatment arm . Hex 1 not be excluded that

supmgbx siological’

e, 1L ¢

oderate (¢ Ty doses of hyds ommwm
over a longer period influence the col -
shock

4.2 Inflammation modulating strategies
(“anti-cytokine therapy”)

Several trials with different immune modulating bio-
logical agents have been published in the ¢
The disappointing fectiveness of al
;zupo&zd therapies have been extensively discus

esults and the inef

ought to be due to the complexity of the inflam-
matory response (the cvtokine network), inadequate

&mmgq mappz‘{‘;pﬁ%azc tming of admimstration and

ity of studied populations (24-26)

4.3 Immunoglobulins

Beneficia rlobulin
thought to arise from an enhanced serum bactericidal
activity due to neutralizing and opsonizing IgG and IgM

antibodies, as well as sumul thmm oi phagocyiosis and
neutralization of bacteris

I endo- and exotoxins, Another
possible mode of action might be the immunoglobulin-
mediated modification and specific suppression of
promflammatory cytokine release from endotoxin and
tigen activated cells.

Eglﬁ‘éip}’ are

have no docume
sepsis (27). In contrast,
neonatal sepsis showed a szgzzmc;m* decrease

nted ‘“}G r‘z if‘; mm g;‘;{zs‘
a meta-analysis of 110

in the

mortality rate of neona epsis given immun-
oglobulins. Thus, immunoglobulin therapy should
be considered as part of routine therapy m neonatal

3epsis (28)

Acta Clinica Belgica, 1999;




5. GENERAL SUPPORTIVE CARE

5.1 Prevention of venous thrombo-embolism

The incidence of deep veno

non-surgical ECV patients is about 30% but is probably
erestimated

;
no data in the literature with
rega ;@ o DKT m“wmrm i se

. There are
15 or septic shock.
ve multiple recognized risk
immobility or paralysis,
I MAajor surgery or

advanced age
trauma, under Y,
cor puir‘mmix md & I pmwagui ble state.
incidence of risk factors for venous thr
in septic patients makes prophylaxis warranted.

A significantly decreased incidence of pulmonary
embolism and mortality was found in respiratory ICU
patients when given lo tionated heparin
(29).

Major advantages

The

omboembolis

w-dose of unfrac

) {low mc% cular weight
heparins) are once-daily f%) sing, less and minor bleeding
:’:p%méf%a 00 need for monitoring, r“d less heps
induced thrombocytopenia. They have replaced unfrac-
nonated heparin Belgian institutions, a practice
that 1s not evidence based vet clinically logical.
Intermittent pzw;‘}‘m%c compression has not been
studied in critically il patients. Its use can be consid-
ered in those subjects in whom administration of heparin
is contra-indicated (18),

N

€ i1 most

5.2 Stress ulcer prophylaxis

'r'vfm@ [ H;{ be Qa‘szmdercd at high ;“i&l«; for

Sepiic pﬂ

‘cquw@ pmm*g@.f u:imi u;;‘y

thy (30). The

ence of coa

aaf{ mwmmnzw ammiz sation,
ziem, ef e analgesia and sedation and pre
infection. Enteral nutrition, by ifs gastric fﬁH buffering
effect, has also been f::pomcd to be an effective pre-
VEntive meas 31). A meta-analysis showed that

laxis with z%fzmcéd&

zm,aéomgm Ifate significantly reduced both
overt and clinically important bleeding in cnitically il
patients and that all drugs did better than placebo (32)
The most debated aspect of stress ulcer prophylaxis, in
particular with antacids and H,-l
possible association with ventilator-ass
monia. Studies 'ﬁﬂ‘!&f%lig;‘ztiﬁf}’ this 18
heterogenel

lation studie

;zée@ u

and sucra

stockers, concerns its

d,and g

Acta Clinica Belgica, 1999 54-5
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shiamed. Cook et al,
lticenter,

recently reported the
E}ﬁ;’zd ‘d trial com-
i WVENOUS
) /E’i 1200

difference

randomized

paring s
placebo or ranitidine
mechanically ventila
was found with regard to mudr’f‘u {f ventilator-asso-
and mortality but ranitidine more
nted clinically important gastrointesti-

alfate. Stress ulcer prophylaxi

liscontinued in patients without 1
fatlure in whom complete

1 ymzméx

ciated pneumonia
6?7?*5?:@“ "*hf gmj‘z‘

intragastric

t

yn has been established (34)

5.3 Nutrition

Nutrition studies in general, should look for “hard
endpoints” such as long-ternm survival (e.g. at 6 months)
rather than simply focus on short-term end-points with
qu wzmmbm clinical relevance, There 15 no urgent 1 3“
for nutritional support during the first 24 to 48 hours 1
septic shock patients and wri nutrition has not bsmz
shown o improve outcome f\xuwé

3

val} in septic patients

The choice between enteral and parenteral nutrition
in crinically it} patients is not based on clinical evidence
but depends more on intuitive (enteral feeding i
“physiologic”), practical (TPN in case of ung \ccessible
or unusable digest ‘
ing is
for zb@

or economical (enteral feed-

fgnmiwm is

10! relevant

most septic p“m:iu tolerate

i its are useful
e of immunonutri-
itically il
patients.

3

in case

of delayed gastric cm;m I
tion | rstly o
pmezm bf:?m %;MJ studied 10 septic shock

»mmd in )miimmﬂ cr
*

6. CONTINUOUS RENAL REPLACEMENT
TECHNIQUES

In addition to a bett sdynamic tolerance and

less risk for transient bowel ischemia, another benefit
of continuous r replacement techni i ;%;c:pt%c
«fﬁma pa i ]

it %2@« could be the removal of inflamn

iatory

mittent renal
patients wi
in survival.
be diffe
There is no evidence for a pmcmz:% role for
nique in the HM‘G:E (24

shock p ts (18,

i%m oufcome result we mh%
ts had been studied
;m tech-

1 of septic
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7. EMPIRICAL ANTIBIOTIC THERAPY IN
SEPTIC SHOCK
Inadequate empirical antibiotic therapy results in a
tatistically signitic: ?hwhf ”m%méz(mmrs}zﬁﬁd mortal-
ity in bacteremic patients (36). Choice of antimicrobials
}“}u;d% on adequate clinical diagnosis and a knowledge
of the most likely patt ed and their current
"'m@(% by
3 1o

hogens involve

socomial infections are ¢

resistance pattern. !
pathogens aaizéz increasing resistance in o
the pathogens involved in community
tion (37} Hence, guidelines

;B,,uz }fz
for antimicrobia
must be guided by recent epidemioclogic data, preferably

C-

iiz&;mp&

&

Most authors advocate antimicrobial therapy with
beta-lactam (third or fourth

: generalion
cephalosporins, carbapemens, piperacilline

antibioti
ftazobactam).
The superiority of combining bafz,zz-iac{zzrﬂ'\t with amino-
ffl%(‘mdu even in neutropenic patients, is a matter of
een experts (38). In abdominal
ic agents must be incorporated in the
guidelines published by

Most
are derived from expert pangl opin
émz mainly based on considerations of epidemiolo ogy
and assessment of general mE\f ;fwa%ﬁ} These guide-
lines have not been tested in prospective rials.

treatment regimen,
respected societies

8. MONITORING

eria for admission to the [CU, the need for
routine mounitoring such as continuous electrocardio-
graphic monitoring, continuous arterial oxygen satura-

fion measurement (pulse oxymetry), repeated blood
lactate determination awd other tests are experience and

§H ’mi}um Ie ,{,slii’f’i?“

not evidence
VASOPIEsso zh
ing should be p:‘:;,

P

VR

ed bm&ua measurement using a
cuff is frequently (5). A pulmonary artery
catheter should not be routinely
useful to guide therapy in patients unresponsive
resuscifation and vasopre din patients
failure (40). Other methods to evaluate total
z*efznm;}i perfusion continue to be investigated aizd
eported. Whether assessment of cardiac perfor
by echocardiography leads to better outcome than ma
agement with central venous or pulmonary g‘r’w wes
monitoring can not be determined at % 1€ present tme.
The utility ¢ stric tonometry [(yie calculated
gastric ﬁzwa’mmm:@? pH (pHi] ¢ zhe;‘apy in
proven (:’f

maccurate |
inserted but remains

to fluid
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mance

septic shock has not been
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CONCLUSION

meta-anal and
cular and

septic shock. We

In recent vears, numerous
consensus conferences addressed the cardiove

inflammation modulat
summarized data from these reports and discussed
“minor” i%i&tﬁ‘; such as respiratory support, prevention

of thrombosis and stress ulcer, n
placement technigues. For these “minor” issues
I' und conspicuously few valuable studies. Thas
une msgu d in view of the methodol ogical problems of
performing studies in such a complex and difficult to
define clinical problem (4). The conclusions of
be cautiously interpreted since meta-
predict wrongly the outcome of a ra nda}{zzi;fﬁa
umzmikd trial on the same question in about one
ases (41). Our re
;apzfﬁgz{ ¢ strategies but to sum
iatb
options in septic shock patients.

ition. and renal

W

]

s not

meia-

analyses should

Q«

yOrt 15 not I‘}%@.f mi, o Giiidﬁ
narize the cur-

 less or more evidence
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