
The authors reply:

We agree with Silvestri et al that selec-
tive digestive decontamination (SDD) to
prevent pneumonia has been extensively
studied in the ICU population.1–5 More than
50 prospective randomized controlled trials
have been conducted and numerous meta-
analyses published.6–14 Yet, more than 15
years after SDD was proposed as a novel
strategy to reduce ICU-acquired infec-
tions,15 basic and very important questions
remain unanswered.

First of all, our statement that most but
not all clinical trials found a reduction in the
incidence of pneumonia with the use of SDD
is correct.16–18 However, we agree that all
meta-analyses of SDD that reported pneu-
monia as an outcome measure found a ben-
eficial effect. But it is very important to
acknowledge that these meta-analyses failed
to find a beneficial impact of SDD on other
important secondary outcomes: duration of
mechanical ventilation and length of hospi-
tal stay.

As Silvestri et al acknowledge, SDD has
not been found to have a mortality benefit
for all patient populations in all of the clin-
ical trials and meta-analyses.6–8,11 There-
fore their statement that it “has consistently
been shown to save lives” is not totally sup-
ported by the evidence. It is true that some
meta-analyses have found a survival benefit
with SDD13; however, results of meta-anal-
yses must be interpreted with caution when
there is extreme heterogeneity in the in-
cluded studies, as has been the case with
SDD. Studies of SDD have been carried out
in very diverse patient populations, using a
variety of antimicrobial regimens, many
with a systemic parenteral broad-spectrum
antimicrobial in addition to the multiple top-
ical agents. Only a randomized multicenter
trial of sufficient size, with adequate power
to detect a mortality difference, can allow
us to answer this key question with a high
level of confidence.

Clearly, the greatest deterrent to wide-
spread acceptance of SDD is the fear that it
will promote the emergence and spread of
antimicrobial-resistant microorganisms.
Antibiotic pressure is without question the
single most powerful force driving the se-
lectionof resistantmicroorganisms,19–22 and
any strategy for prevention of infection in
the ICU that has the potential to increase
infections caused by multiresistant micro-
organisms must be approached very cau-
tiously. We know of no compelling reason

why antimicrobials used for SDD should
not be associated with increased resistance.
The 4 possible explanations that Silvestri et
al offer are conjectural, and, until proven to
be true, cannot be considered as evidence
that SDD is not associated with emergence
of resistant microorganisms.

We stand by our statement that a number
of studies support the concern of promoting
antimicrobial resistancewithwidespreaduse
of SDD.17,23,24 Numerous studies have doc-
umented major shifts in the microbial ecol-
ogy of the ICU with the use of SDD.23–26 In
a study by Lingnau et al, 4.5 years of SDD
with ciprofloxacin led to a marked increase
in methicillin-resistant S. aureus (MRSA)
infections, from 17% to 81%, and of cipro-
floxacin-resistant S. aureus, from 33% to
80%.23 The number of infections caused by
other multiresistant bacteria, such as Acin-
etobacter,wasalso increasedbySDD.While
it is true that some of the limited random-
ized trials that strived to address this issue
did not find an increased risk of infection
with resistant organisms,27,28 it must be em-
phasized that the duration of these studies
and the follow-up surveillance in random-
ized controlled trials has not been adequate
to reliably assess changes in ICU ecology at
the population level.

A distinction must be made between the
risk to an individual receiving SDD of in-
fection caused by a resistant pathogen and
the institutional risk of an increased preva-
lence of antimicrobial-resistant organisms
related to the use of SDD. While both con-
sequences are undesirable, given the sky-
rocketing rates of endemic nosocomial
MRSA and vancomycin-resistant entero-
cocci (VRE) infection in many institutions
in the United States and most of the rest of
the world, any—however small—potential
for increased antimicrobial resistance must
be taken very seriously. Moreover, drawing
inferences on the effect of SDD on antimi-
crobial resistance from randomized trials or
observational case-control/cohort studies,
where data are typically collected only on
individuals, runs the risk of committing an
atomistic fallacy—drawing conclusions at
the group level based on individual-level
data.29

Whereas some of the studies cited by
Silvestri et al collected data on antimicro-
bial resistance at a group level, most of the
studies were done in single institutions,
nearly all were restricted to single units
within the study facilities, many relied on
passive microbial surveillance, and most fo-

cused on the effect of SDD on resistance to
a single class of drugs or a single class of
organisms (ie, Gram-negative or Gram-pos-
itive organisms). These limitations aside, the
studies that found no adverse effects on an-
timicrobial resistance27,28 are counterbal-
anced by studies that clearly documented
increasing rates of antimicrobial resistance
after the introduction of SDD.17,18,23,30

These data raise more questions than they
answer about the effects of SDD on antimi-
crobial resistance, which is why wider ac-
ceptance of SDD, especially in the United
States, has been so slow in coming.31 In
order to address this issue better, well-de-
signed time series32 or, better yet, cluster-
randomized studies that employ multi-level
modeling,33 that specifically address the ef-
fects of SDD on antimicrobial resistance
across the entire spectrum of microbial
pathogens at the institutional level, are
needed. Until such data are available, we
believe that continued concerns about the
effects of SDD on antimicrobial resistance
are justified, particularly in institutions
where MRSA and VRE are endemic (which,
unfortunately, encompasses most larger hos-
pitals and virtually all tertiary university
teaching centers).

Preemptive barrier isolation precau-
tions, using nonsterile gowns and gloves
for all contacts with the patient or the
apparatus, have been shown to be an ef-
fective nonpharmacologic approach for re-
ducing nosocomial spread of multi-resis-
tant bacteria.34 –39 SDD using a
fluoroquinolone together with routine bar-
rier contact precautions was highly effec-
tive in terminating an outbreak of infec-
tions caused by an extended-spectrum
�-lactamase-producing Escherichia coli
in a liver-transplant unit.40 Research is
needed on combining SDD with barrier
precautions for reducing nosocomial
spread of endemic resistant microorgan-
isms. Since asymptomatic colonization
greatly exceeds clinical infection,41,42 bar-
rier precautions would be expected to be
most effective if applied to colonized and
infected patients, rather than only to pa-
tients who are found to be clinically in-
fected. Detection of colonization requires
periodic frequent microbiologic cultures
of multiple body sites, an expensive and
labor-intensive strategy. We have pro-
posed using barrier precautions preemp-
tively, in all high-risk patients, regardless
of known colonization status, as a much
simpler method for preventing nosocomial
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transmission of all resistant microorgan-
isms.34,36,39,43

SDD must further be scrutinized in the
context of other nonpharmacologic mea-
sures that have been shown to reduce VAP:
viz, semirecumbent positioning44 and sub-
glottic suctioning45 greatly reduce the inci-
dence of VAP without posing a risk of pro-
moting antimicrobial resistance. Does the
incremental benefit achieved with the use
of SDD for prevention of VAP over such
nonpharmacologic preventive measures jus-
tify the risk of increasing the already huge
problem of antimicrobial resistance? This is
thefundamentalandasyetunansweredques-
tion. The cost-effectiveness of SDD from a
societal perspective, compared with simpler,
far less expensive, nonpharmacologic alter-
natives for preventing nosocomial pneumo-
nia, to our knowledge has never been for-
mally assessed.

Finally, we believe that it is critical to
determine which of the various components
of SDD—the topical agents or the systemic
antibiotic(s) usually given—confers the
greatest benefit. We strongly suspect the lat-
ter, since some of the largest and best-con-
trolled studies of SDD that did not employ
a systemic agent found no material bene-
fit.30

In sum, SDD clearly reduces the inci-
dence of nosocomial pneumonia; however,
better, more sophisticated research on these
important questions may provide the needed
answers as to how best SDD might be uti-
lized in the ICU population to maximize its
benefit but mitigate potentially undesirable
consequences, especially the overarching
threat of iatrogenic antimicrobial resistance.

Nasia Safdar MD, MS
Christopher J Crnich, MD, MS

Dennis G Maki, MD
University of Wisconsin Medical School

and Center for Health Sciences
Madison, Wisconsin
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Selective Decontamination of the
Digestive Tract and Ventilator-
Associated Pneumonia (Part 2)

We read with interest the article “The
Gastrointestinal Tract and Ventilator-Asso-
ciated Pneumonia,” by Kallet and Quinn.1

We are delighted that for the first time since
the introduction of SDD in Europe over 20
years ago, American respiratory and infec-
tious-disease physicians acknowledge that
SDD is an evidence-based-medicine ma-
noeuvre. SDD using parenteral and enteral
antimicrobials, a prophylactic method that
costs $7 a day, reduces pneumonia by 65%
and mortality by 22%, without antimicro-
bial resistance emerging in unselected crit-
ically ill patients.

The authors agree that “by the customs
of evidence-based-medicine, the findings
normally would warrant a recommendation
favoring SDD.” Remarkably, the next sen-
tence reads as follows: “Yet we are not pre-
pared to endorse SDD to reduce the risk of
VAP.” The authors put forward 2 reasons:
(1) level-1 evidence does not consistently
suggest a clear mortality benefit, and (2)
SDD increases resistance. To impress the
reader, Kallet and Quinn make a mountain
out of the second argument, as they split the
resistance issue into 3 subheadings that
amount to 4 major reasons why American
colleagues prefer to behave in an “abnor-
mal” way. Their conclusion against the use
of SDD is not based on evidence from RCTs
and meta-analyses, but on the opinion of
the experts (ie, the lowest level of evidence).

Although a trend toward improved sur-
vival in SDD-treated patients was found in
most studies, the majority were too small to
show a significant effect. In a recent Ger-
man study2 by Krueger and co-authors, mor-
tality was lower in a subgroup of 237 sur-
gical patients who had Acute Physiology and
Chronic Health Evaluation (APACHE II)
scores in the mid-range stratum (ICU-ad-
mission score of 20–29). In those patients
ICU mortality was 33% in the placebo group
versus 16.4% in the SDD group (p � 0.01).
Interestingly, had they analyzed their data
on a strict intention-to-treat basis, the reduc-
tion in mortality would have been signifi-
cant, with a relative risk of 0.69 (95% CI
0.51–0.95). In that study, the incidence of
both Gram-negative and Gram-positive in-
fections was lower in SDD-treated patients.
Strikingly, the authors dismiss the mortality
data of that German trial, but refer to it only
for secondary end points, such as antibiotic
use. Recently, the results of the largest SDD
study to date were published.3 This Dutch
study included 934 medical and surgical ICU
patients. A significant reduction in hospital
mortality, from 31% in the control group to
24% in the SDD group, was found. The re-
duction in mortality in SDD-treated patients
was found in medical as well as in surgical
patients. The evidence of the effectiveness
of SDD in reducing mortality has been “con-
sistently” confirmed in all 6 meta-analyses
of RCTs so far conducted (ie, when the anal-
ysis had adequate statistical power).4 For ex-
ample, the most recent Cochrane Library
meta-analysis, published in 2004, reports re-
ducedmortality inSDD-treatedpatients,with
an odds ratio of 0.78 (95% CI 0.68–0.89).5
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