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Surviving Sepsis Campaign
Guidelines: Selective Decontamination
of the Digestive Tract Still Neglected

To the Editor:
We read with interest the guidelines

for the management of severe sepsis and
septic shock published in the March 2004
issue of Critical Care Medicine by the
Surviving Sepsis Campaign (1). The au-
thors claim to have used evidence-based
medicine methodology; however, their
major aim was consensus to increase
awareness and to improve outcome in
severe sepsis.

The authors of the Surviving Sepsis
Campaign selected 19 interventions, in-
cluding bicarbonate therapy, deep venous
thrombosis prophylaxis, and consider-
ations for limitation of support. Cur-
rently, there are five evidence-based med-
icine maneuvers showing a survival
benefit in the intensive care unit (ICU)
(Table 1). Only one maneuver is sup-
ported by at least two level 1 investiga-
tions, providing level 1 evidence with a
grade A recommendation, and that is se-
lective decontamination of the digestive
tract (SDD) (2, 3). The other four are
supported by only one trial, providing a
grade B recommendation (4–7). SDD can
be administered to all patients at risk of
infection, in contrast, the other four only
in specific subsets of ICU patients.

We were at a loss to explain the omis-
sion of the SDD intervention in the Sur-
viving Sepsis Campaign guidelines, de-
spite the availability of 54 randomized,
controlled trials with seven meta-analy-

ses showing a significant reduction of in-
fectious morbidity and mortality (8). The
rationale behind the maneuver of SDD is
the observation that critically ill patients
develop infection with their own gut mi-
croorganisms and that enteral antimicro-
bials in combination with early adminis-
tration of parenteral antibiotics improve
survival in critically ill patients (9). A
major difference between the only paren-
teral antibiotic use and SDD is that en-
teral antibiotics also impact the flora of
the oropharynx and gut, whereas sys-
temic agents only treat the lungs, blood,
and bladder.

Was SDD not considered by the Sur-
viving Sepsis Campaign because some
experts assert that it causes antimicro-
bial resistance, in particular, methicillin-
resistant Staphylococcus aureus (MRSA)?
Two individual trials of SDD (2, 3) showed
that there was significantly less carriage
and infection resulting from the resistant
isolates among the target microorganisms
aerobic Gram-negative bacilli in the group
receiving SDD. SDD, by design, is not ac-
tive against MRSA, and six studies sug-
gested a trend toward a higher MRSA in-
fection rate among ICU patients receiving
SDD (10–15). SDD requires monitoring
using surveillance cultures of the throat
and rectum. These cultures also detect car-
riage of MRSA in an early stage, allowing
the addition of enteral vancomycin to the
classic SDD protocol. Four studies (16–19),
among which two were randomized, con-
trolled trials, support this approach. The
concerns of experts that SDD, including
enteral vancomycin, promotes vancomycin-
resistant enterococci and MRSA resistant
to vancomycin have been refuted by eight
studies (16, 18–24), of which five were
randomized (19, 20, 22–24).

Systemic broad-spectrum antibiotics
are administered to a high proportion of
ICU patients, promoting the emergence

of antimicrobial resistance. During the
interventions of low tidal volume, glu-
cose control, steroids, and activated
protein C, the problem of nosocomial
infections resulting from resistant mi-
croorganisms continued to grow. We
believe that SDD may be part of the
solution of the resistance problem for two
reasons. First, the SDD intervention is
underpinned by regular surveillance of
gut flora. The chance to detect resistance
in gut flora is five times higher than in
diagnostic samples of the lower airways,
urine, and blood (25). Second, gut over-
growth guarantees the presence of resis-
tant mutants, which are selected by only
parenteral antibiotic use through salivary
and biliary excretion. The newer, even
more potent systemic antimicrobials fail
to clear MRSA and Pseudomonas aerugi-
nosa from the gut, because the salivary
and fecal concentrations are not lethal.
The addition of enteral antimicrobials
eliminates the source, controlling resis-
tant mutants in the gut flora. We believe
that the assertion that SDD causes resis-
tance is misplaced in this era of evidence-
based medicine.

In conclusion, the optimal manage-
ment of severe sepsis and septic shock is
complex and will represent a real chal-
lenge for the future as long as we are
prepared to consider all interventions, in-
cluding SDD, that contribute to the pre-
vention and treatment of this important
clinical syndrome. We are confident that
SDD will be incorporated in the dynamic,
electronic, Web-based guideline process
of the Surviving Sepsis Campaign.

Marino Viviani, MD, University of
Trieste, Trieste, Italy; Luciano
Silvestri, MD, Regional Hospital of
Gorizia, Gorizia, Italy; Hendrick K. F.
van Saene, MD, Alder Hey Children’s
Hospital, University of Liverpool,
Liverpool, UK; Antonino Gullo,
MD, University of Trieste, Trieste, Italy
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Table 1. Intensive care unit interventions that reduce mortality

Intervention
Relative Risk

(95% CI)

Absolute Mortality
Reduction, %

(95% CI)
No. Needed

to Treat

Low tidal volume (4) 0.78 (0.65–0.93) 8.8 (2.4–15.3) 11
Activated protein C (5) 0.80 (0.69–0.94) 6.1 (1.9–10.4) 16
Intensive insulin (6) 0.44 (0.36–0.81) 3.7 (1.3–6) 27

�5 days 0.52 (0.33–0.84) 9.6 (3–16.1) 10
Steroids (7) 0.90 (0.74–1.09) 6.4 (�4.8–17.6) 16

Nonresponders 0.83 (0.66–1.04) 10.8 (�1.9–23.6) 9
Selective decontamination (3) 0.65 (0.49–0.85) 8.1 (3.1–13) 12

CI, confidence interval.
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The authors reply:

Dr. Viviani and colleagues provide an
important perspective on selective decon-
tamination of the digestive tract in the
intensive care unit. They make valid
points about the evidence supporting the
use of this intervention. Why intensivists
on both sides of the Atlantic have not
embraced this approach is a complex is-
sue related to tolerability, cost, effect of
microbial flora, and impact on patient
survival. The Surviving Sepsis Guidelines

focuses primarily on the recognition and
management of sepsis. Prevention of in-
fection is equally important, but the au-
thors of the Surviving Sepsis Guidelines
chose to focus this document on diagno-
sis and management.

Admittedly, the document does in-
clude some management recommenda-
tions, such as those related to stress ulcer
prophylaxis and deep vein thrombosis
prophylaxis that are designed to reduce
complications. Selective decontamina-
tion of the digestive tract could have been
considered similarly. However, a compre-
hensive discussion of preventive strate-
gies might have included topics ranging
from proper hand hygiene to intravenous
catheter management to isolation tech-
niques. Guidelines focusing on such mea-
sures are available from the Society of
Critical Care Medicine and from the In-
fectious Disease Society of America (1–3).
However, we would agree that a focus on
a comprehensive package for preventing
intensive care unit infections, including
selective decontamination of the diges-
tive tract, would be a welcome guidance
that clinicians would benefit from in pre-
venting infections, including sepsis.

Henry Masur, MD, National Institutes
of Health, Bethesda, MD; Jean Carlet,
MD, Fondation Hôpital Saint-Joseph,
Paris, France; Herwig Gerlach, MD,
PhD, Vivantes-Klinikum Neukoelln,
Berlin, Germany; R. Phillip Dellinger,
MD, FCCM, Cooper University Hospi-
tal, Camden, NJ

REFERENCES

1. Guidelines for Hand Hygiene in Health-Care
Settings. Developed by the Healthcare Infec-
tion Control Practices Advisory Committee,
the Society for Healthcare Epidemiology of
America, the Association for Professionals in
Infection Control and Epidemiology, and the
Infectious Diseases Society of America.
MMWR Morb Mortal Wkly Rep 2002;
51(RR16):1–44

2. Society for Healthcare Epidemiology of Amer-
ica and Infectious Diseases Society of America
Joint Committee on the Prevention of Antimi-
crobial Resistance: Guidelines for the preven-
tion of antimicrobial resistance in hospitals.
Clin Infect Dis 1997; 25:584–599

3. Guidelines for the prevention of intravascular
catheter-related infections. Developed by the
Society of Critical Care Medicine, Infectious
Diseases Society of America, Society for
Healthcare Epidemiology of America, Surgical
Infection Society, American College of Chest
Physicians, American Thoracic Society, Amer-
ican Society of Critical Care Anesthesiologists,

463Crit Care Med 2005 Vol. 33, No. 2



Association for Professionals in Infection Con-
trol and Epidemiology, Infusion Nurses Soci-
ety, Oncology Nursing Society, Society of Car-
diovascular and Interventional Radiology,
American Academy of Pediatrics, and the Cen-
ters for Disease Control and Prevention. Clin
Infect Dis 2002; 35:1281–1307

DOI: 10.1097/01.CCM.0000153606.37258.74

Do Not (Over) Resuscitate

To the Editor:
Although Webster’s Dictionary defines

resuscitate as “to return to life or to re-
vive or to give mouth-to-mouth breath-
ing technique to help a person to start
breathing again,” the term has seen an
increasing use outside that narrow defi-
nition in the medical literature in the
past few years. The most recent example
is the Surviving Sepsis Campaign Guide-
lines for the Management of Severe Sep-
sis and Septic Shock, which is published
in the March 2004 issue of Critical Care
Medicine (1). The authors talk of “initial
resuscitation” and define “resuscitation
goals” as certain numbers of central ve-
nous pressure, mean arterial pressure,
urine output, or central venous or mixed
venous oxygen saturation. Especially in
the critical care literature, the term “vol-
ume resuscitation” is now commonly
used. Parallel to that development, I no-
ticed a growing confusion among health-
care providers about do-not-resuscitate
(DNR) orders. This confusion is high-
lighted by two comments I recently re-
ceived. One is from a critical care nurse
who asked why a patient is in the inten-
sive care unit at all, although his status is
DNR. Another one is from an internal
medicine colleague who asked about a
patient who was treated in the surgical
intensive care unit for severe septic shock
with “volume resuscitation” according to
the discharge summary and wanted to
know why and when we had done cardio-
pulmonary resuscitation on that patient
who had a clear DNR order. Although the
use of the term resuscitation might indi-
cate the urgent need of a treatment ap-
proach in a critical care setting and the
early goal-directed treatment of sepsis,
for example, has definitely been shown to
increase the survival rate among those
patients, we might even revive some cells
in a literal sense but definitely not by the
original definition of the term resuscita-
tion. The danger of misinterpretation of
DNR orders based on uncritical use of the
term resuscitation in conjunction with

common treatment options like volume
replacement toward a “do not care order”
outweighs the benefit of reinforcing cer-
tain aspects of the treatment strategy or
protocol as urgent in a scientific text.
Authors and editors should, therefore,
avoid the use of the term resuscitation
outside its original meaning of cardiopul-
monary resuscitation.

Sebastian Schulz-Stubner, MD, PhD,
University of Iowa College of Medicine,
Iowa City, IA
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The authors reply:
We appreciate Dr. Schulz-Stubner’s

viewpoint as expressed in his Letter to the
Editor. We agree the word “resuscitation”
currently has different meanings. Al-
though Dr. Schulz-Stubner presents a
Webster’s Dictionary definition, there is
even disagreement among dictionaries as
to how resuscitation and resuscitate are
defined. For example, Stedman’s Medical
Dictionary, 26th edition, lists several def-
initions of resuscitation (1), the first be-
ing “revival from potential or apparent
death,” with the second being “cardiopul-
monary resuscitation (CPR) defined as
restoration of cardiac output and pulmo-
nary ventilation following cardiac arrest
and apnea, using artificial respiration and
manual closed chest compression or open
chest cardiac message.” The first defini-
tion would allow the use of the term
“volume resuscitation” as we used it in
the Guidelines because patients with se-
vere sepsis/septic shock have the poten-
tial for death. The second definition fa-
vors Dr. Schultz-Stubner’s choice. The
American Heritage College Dictionary
lists “resuscitate” definitions as first “to
restore consciousness, vigor, or life to”
and second to “regain consciousness” (2).
Roget’s II New Thesaurus, 3rd edition,
lists resuscitation as “the act of reviving
or condition of being revived: reactiva-
tion, rebirth, renaissance, renascence, re-
newal, resurgence, resurrection, revital-
ization, revival, and revivification” (3).
We would even add that the words “rean-
imation” or “reanimazione” are still cur-
rently used in France and in Italy, respec-

tively, to refer to critical care medicine as
a whole! Likewise, “intensive care units”
are still called “unités de réanimation” in
France. The primary reason is historical;
before the development of modern med-
icine, all these measures had the com-
mon goal to simply restore life, that is, to
“resuscitate.”

We agree that today the use of the
word resuscitation in “volume resuscita-
tion” and “do not resuscitate” is confus-
ing and offers the potential for conster-
nation among medical students, the
layperson, and other healthcare profes-
sionals not well versed with how these
terms are typically used. We sympathize
with Dr. Schulz-Stubner in this regard,
but we will have to do the best we can
with the current language.

R. Phillip Dellinger, MD, FCCM,
Cooper University Hospital, Camden,
NJ; Andrews Rhodes, MD, St. George’s
Hospital, London, UK; Jean-Louis
Vincent, MD, PhD, Hôpital Erasme,
Brussels, Belgium
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Doing Antithrombin III An Injustice?

To the Editor:
We read with great interest the recent

publication by Dr. Dellinger and col-
leagues (1), published in the March 2004
issue of Critical Care Medicine, about the
suggested guidelines for the management
of severe sepsis and septic shock and
would like to express our appreciation for
the endeavor of this group to try to pro-
pose a standardized approach for the
treatment of critically ill patients with
severe sepsis and septic shock. However,
we are a little bit disturbed regarding
their conclusion that antithrombin III
(ATIII) should not be used in patients
with sepsis based on the Kybersept study
results.

The Kybersept trial is a randomized
clinical trial that investigated the efficacy
and safety of a high-dose ATIII therapy vs.
placebo in patients with severe sepsis.
The primary endpoint in this study was
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not reached. However, in a prospectively
defined subgroup of patients not receiv-
ing concomitant heparin, the 90-day
mortality analysis showed a nominally
significant survival benefit for those pa-
tients who had received high-dose ATIII
(2). Although this is a lower level of evi-
dence, it should be considered in the
whole spectrum of levels of evidence from
grades A to E and I to V (1).

On the other hand, the failure of the
high-dose ATIII trial might be attributed
to a potentially suboptimal study design.
The intent of the protocol was to admin-
ister high-dose ATIII as early as possible,
but the study design made it possible,
rather likely, that high-dose ATIII would
not be administered until very late after
the onset of severe sepsis and organ fail-
ure, a time when therapy, in general, has
little potential benefit. The data to revisit
this hypothesis, sadly, are unavailable.

Studies in primates and other preclin-
ical experiments showed ATIII to be very
promising (3). Many smaller studies of
ATIII in severe sepsis in humans have
showed consistent results with matching
decrease (approximately 25%) in 28-day
mortality (4, 5). We have unpublished
data on 81 patients who show a 14%
absolute decrease in 28-day mortality.

Furthermore, despite an increase in
the incidence of bleeding with high-dose
ATIII in the Kybersept trial, the drug did
not significantly increase overall mortal-
ity. This could suggest that the negative
effect of bleeding was offset by a positive
effect of high-dose ATIII on mortality.

We believe that totally dismissing the
use of ATIII in severe sepsis based on the
Kybersept trial alone might be doing
ATIII an injustice. We think that the rec-
ommendations given by Dr. Dellinger
and colleagues (1) for ATIII should be
revisited.

Alain Eid, Pulmonary Associates, Col-
orado Springs, CO
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The authors reply:
We would like to thank Dr. Eid for his

positive comments regarding the Surviv-
ing Sepsis Campaign guidelines for man-
agement of severe sepsis and septic shock
(1). The recommendation regarding use
of antithrombin in severe sepsis and sep-
tic shock was based on the best evidence
available at the present time. Dr. Eid was
a coauthor of the Kybersept study, which
was a double-blind, placebo-controlled,
multicenter phase 3 trial of antithrombin
in 2314 adult patients (2). The primary
efficacy outcome was 28-day all-cause
mortality in randomized patients who re-
ceived any study drug and whose survival
status after 28 days was known. Subpopu-
lations of special interest were predefined
and included the use of concomitant hep-
arin. Mortality at 28 days was not signif-
icantly different in the subgroups of pa-
tients who received antithrombin or
placebo and no heparin. Mortality at 90
days in patients who did not receive con-
comitant heparin (n � 680) was not a
primary analysis and, according to the
study statistical plan, was of descriptive
and exploratory nature. Heparin use was
not part of the randomization process,
and caution is warranted in interpreting a
post hoc, nonrandomized analysis. From
a statistical standpoint, and in the ab-
sence of a multifactorial design, it makes
no difference if a subgroup is prospec-
tively defined or part of a post hoc anal-
ysis, that is, there is only one a priori
primary analysis group.

Analysis of subpopulations in large
sepsis trials of potential therapeutic
agents should not be used to advocate use
of an agent. Several phase 3 trials have
used subpopulation analyses to conduct
subsequent trials with disappointing re-
sults (3–5). In the opinion of the commit-
tee, the subpopulation analysis men-
tioned by Dr. Eid in the Kybersept study
is not sufficient to warrant a recommen-
dation for use of antithrombin in severe
sepsis or septic shock.

Preclinical studies with antithrombin
in animals and small clinical trials of

antithrombin in patients have resulted
in mixed results. Eisele et al. found no
improvement in mortality with use of
antithrombin in a placebo-controlled,
randomized, double-blind phase 2 multi-
center clinical study in 42 patients with
severe sepsis (6). They also performed a
metaanalysis that included two other
double-blind, placebo-controlled trials with
antithrombin with a total of 122 patients
with severe sepsis. They found a reduction
in 30-day all-cause mortality of 22.9% in
patients treated with antithrombin, but this
result was not statistically significant.
Multiple investigators have called for a
sufficiently powered placebo-controlled
phase 3 trial of antithrombin to assess
any potential benefit. Certainly, the Ky-
bersept study of more than 2000 patients
provides the highest level of evidence
currently available.

Although the question of interaction
of heparin and antithrombin is intrigu-
ing, any hypothesis on use of anti-
thrombin without concomitant heparin
in severe sepsis should be subjected to
appropriate investigation with a high-
quality clinical trial that is adequately
designed and sufficiently powered to
determine whether antithrombin has
beneficial effects.

Janice L. Zimmerman, MD, FCCM,
Department of Medicine, Baylor Col-
lege of Medicine, Houston, Texas;
Herwig Gerlach, MD, PhD, Department
of Anesthesiology and Critical Care
Medicine, Vivantes-Klinikum Neu-
koelln, Berlin, Germany; Henry Masur,
MD, Critical Care Medicine, National
Institutes of Health, Besthesda,
Maryland; Jean Carlet, MD, Service de la
Réanimation Polyvalente, Fondation
Hôpital Saint-Joseph, Paris, France;
R.PhillipDellinger,MD,FCCM,Section
of Critical Care Medicine, Cooper Uni-
versity Hospital, Camden, New Jersey
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Early or Late Tracheostomy

To the Editor:
We read with great interest the origi-

nal article by Dr. Rumbak and colleagues
(1), published in the August 2004 issue of
Critical Care Medicine. Interestingly, in
this study, mortality in the late tracheot-
omy group was surprisingly high. Indeed,
actual mortality was well above the ex-
pected mortality (based on Acute Physi-
ology and Chronic Health Evaluation
[APACHE] II scores). Probably, high mor-
tality was related to a high incidence of
pneumonia in patients undergoing late
tracheotomy, because in these patients,
pneumonia was diagnosed five times
more frequently than in patients under-
going early tracheotomy (25% vs 5%).

Importantly, patients were moved to
stepdown facilities or ventilator floors
while still undergoing mechanical venti-
lation, and the incidences of pneumonia
may differ from one ward to another,
depending on the measures taken to pre-
vent pneumonia (2) or because of local
outbreaks of infections. We suggest that
such differences may have resulted in a
difference in pneumonia in the two study
groups. In other words, found differences
may (also) have been caused by other
factors than whether the patient received
early or delayed tracheotomy.

More specifically, can the authors give
answers to the following questions? At
what time point did study patients de-
velop pneumonia? Was it at the time they
were still translaryngeally intubated or
after tracheotomy? Where did patients
develop pneumonia, on the ward where
they were initially admitted or in subse-
quent departments? Finally, was there

any difference between wards with re-
spect to the incidences of pneumonia?

Dave A. Dongelmans, MD, MSC,
Marcus J. Schultz, MD, PhD, Academ-
ical Medical Centre, Amsterdam, The
Netherlands
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Further Clarification?

To the Editor:
I read with great interest the well-

done study of Dr. Rumbak and colleagues
(1), published in the August issue of Crit-
ical Care Medicine. However, some issues
deserve further clarification because they
are either very surprising or may be er-
roneous.

1. There are astonishingly many cases of
overt disseminated intravascular coag-
ulation in the two groups (see Table
1). Because the authors list exactly the
same number of patients with high-
dose vasopressor support, I wonder
whether we are dealing with a simple
typing error.

2. I do not want to bore either the au-
thors or the readers, but I am of the
opinion that for a scientific article, the
language should be used in the most
proper way possible: the term trache-
otomy—originally deriving from the
Greek word “tome” that means the
cutting—describes a chirurgical tech-
nique that implies cutting the trachea.
However, the technique used for this
study and illustrated in the corre-
sponding section was dilatational tra-
cheostomy. As other authors (2, 3) do,
I would have chosen the latter termi-
nology. I am furthermore questioning
which of the two terms (dilatational–
dilational) would be the more appro-
priate, the former being the more fre-
quently used (2, 5, and four other
references cited in the article).

3. The patients from the interventional
group underwent mechanical ventila-
tion for only 7.6 days, although one of

the four inclusion criteria was a pro-
jected need for ventilation of �14
days. So, we have to deal with a net
reduction for ventilatory support of
9.8 days when compared with the de-
layed tracheostomy group. Are there
any credible explanations for this re-
sult or was there eventually a bias in
recruiting patients? Which phase of
ventilatory support did primarily ben-
efit from early tracheostomy: the
phase of stabilization and (partial)
healing or rather the weaning period?
By intuition, one would rather opt for
the latter. In fact, the authors list
three possible reasons that concern
above all weaning: less sedation, less
work of breathing, as well as better
lung mechanics. We know that diffi-
cult-to-wean patients actually can
spend �40% of their whole intubation
period being weaned (4). So, the dra-
matic decrease of ventilatory support
from �14 days (projected) to 7.6 days
(real) in the early tracheostomized
group would, therefore, imply a virtu-
ally zero weaning period. Because this
cannot be the case, we should look for
other answers. I partially accept the
author’s attempt by mentioning a di-
minished cumulative incidence of
ventilator-associated pneumonia in
the early tracheostomy group (5% vs
25%), but I do not think it is sufficient
as explication. Should we, therefore,
assume that early tracheostomy also
produces more rapid and better heal-
ing of the damaged lung, with conse-
quently less associated organ failures,
lower mortality, and shorter length of
stay in the intensive care unit? This, of
course, would be the most remarkable
and even sensational result of this
study, and I wonder whether the au-
thors can comment on that.(5)

Andreas Perren, MD, Intensive Care
Unit, Ospedale Regionale Bellinzona e
Valli, Bellinzona, Switzerland
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