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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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The parenteral and enteral antimicrobials
of the SDD protocol mainly target AGNB.
Two RCTs evaluated the impact of SDD on
resistance among AGNB as the primary end
point. The Dutch study3 demonstrated that
carriage of AGNB resistant to imipenem,
ceftazidime, ciprofloxacin, tobramycin, and
polymyxins occurred in 16% of the SDD
patients, compared with 26% of the control
patients, with a relative risk of 0.6 (95% CI
0.5–0.8). This is in line with an earlier
French RCT, which showed that the addi-
tion of enteral to the parenteral antimicro-
bials controlled carriage and infection due
to extended-spectrum �-lactamase-produc-
ing Klebsiella.6 Kallet and Quinn write in
their summary that SDD reduced morbid-
ity, mortality, and resistance only in RCTs
from countries where drug-resistant Gram-
positive bacteria such as VRE and MRSA
are not endemic. Fair enough; the SDD pro-
phylaxis, being not active against VRE and
MRSA, may promote gut overgrowth of
these intrinsically resistant Gram-positive
bacteria.

VRE carriage and infection were the pri-
mary end points of SDD RCTs in 2 Amer-
ican ICUs with endemic VRE.7,8 There were
no differences between the test and control
groups. Seven RCTs have been conducted
in ICUs where MRSA was endemic at the
time of the trial, so they report a trend to-
wards higher MRSA carriage and infection
rates in patients receiving SDD.9–15 The ad-
dition of enteral vancomycin to the classical
SDD is required to control MRSA in ICUs
with endemic MRSA.16,17 VRE did not
emerge in any of the studies that used en-
teral vancomycin.3,16–22 The authors’ asser-
tion that there is strong contravening evi-
dence that SDD promotes infection due to
Gram-positive bacteria is expert opinion and
is unsupported by facts. This makes their
claim about resistance during SDD a poor
Grade-E recommendation in evidence-
based-medicine terms. Kallet and Quinn
maintain that the efficacy of SDD depends
on the country, but that does not make sense,
as all RCTs that have used the patient as the
denominator invariably demonstrated con-
trol of (multi-resistant) AGNB, regardless
of the global position. There are 4 possible
explanations why SDD reduces resistance
amongst the target bacteria: (1) in eradicat-
ing overgrowth, SDD prevents spontaneous
mutation, (2) very high topical bactericidal
levels in throat and gut eradicate resistant
mutants already present, (3) polymyxin E

and tobramycin are a synergistic mixture,
and (4) the administration of parenteral an-
timicrobials is lower in successfully decon-
taminated patients.3

Antimicrobial resistance, being a long-
term issue, has been evaluated in 10 SDD
studies, which monitored it between 2 and 9
years, and bacterial resistance associated
with SDD has not been a clinical prob-
lem.23–32 The authors have serious concerns
about the long-term use of SDD; however,
to answer their concerns they should en-
dorse the use of SDD, not reject it.

The emerging public health crisis from
the steady rise in drug-resistant Gram-pos-
itive bacteria prohibits the recommendation
of SDD. We hope that Kallet and Quinn
appreciate that the public health crisis in
America, where SDD is discouraged, de-
veloped during a policy of parenteral anti-
microbials only. We assume that the con-
tinuation of only systemic antibiotics is one
of the less radical alternatives proposed by
the authors. Can we respectfully suggest that
surveillance cultures of throat and gut are
the unique method to fully evaluate the di-
sastrous impact of systemic agents such as
piperacillin/tazobactam?33,34

Kallet and Quinn’s summary and recom-
mendations are expert opinion, but, sadly,
are based on a fundamental misunderstand-
ing of the SDD philosophy. SDD is based
on the realization that the abnormal carrier
state, only detectable by surveillance cul-
tures of throat and rectum, harms the criti-
cally ill. Disease influences carriage; that is,
illness severity is the major risk factor for
abnormal carriage of AGNB, and drugs, in-
cluding antimicrobials, that disregard “col-
onization resistance” may promote subse-
quent overgrowth of these abnormal
bacteria.35 The conversion of “abnormal”
into “normal” carriage (ie, a critically ill
patient who is successfully decontaminated
should be free from AGNB in throat and
gut) is pivotal in the management of the
critically ill, as this type of patient is unable
to clear abnormal flora because of the un-
derlying disease. Surveillance cultures are
also required to classify pneumonia into pri-
mary and secondary endogenous, and ex-
ogenous.36 The immediate administration of
adequate parenteral antimicrobials aims to
control primary endogenous pneumonia,
secondary endogenous pneumonia is pre-
vented by the enteral decontaminating
agents, and a high level of hygiene prevents
exogenous pneumonia. This full SDD reg-

imen is required to significantly reduce
pneumonia and mortality without antimi-
crobial resistance emerging. Surveillance
cultures supported by molecular techniques
have shown that oropharyngeal rather than
gastric carriage promotes pneumonia in the
critically ill, making the “gastropulmonary
hypothesis” expert opinion, the lowest level
of evidence.37,38 Nevertheless, the gut com-
ponent of SDD is crucial in the control of
secondary carriage and infection, of trans-
location, lowering of gut endotoxin to re-
store the immunosuppression, and minimiz-
ing of antimicrobial resistance, resulting in
overall mortality reduction.39

Finally, can we remind Kallet and Quinn
and their followers that, on average, for ev-
ery 5 patients who do not receive SDD, one
extra patient develops a pneumonia, and that
there is one extra death every 21 patients in
units that do not administer SDD?5 Twenty
years of clinical research into SDD show
that the addition of enteral to parenteral an-
timicrobials prevents mutation and eradi-
cates mutants; therefore, it is not surprising
that the pre-1980s antibiotics are still ac-
tive, as long as they are combined with the
eradication of AGNB from the gut.23–32 Fur-
thermore, it can be anticipated that in SDD
units the antibiotic era will be prolonged.40

We believe that the answer lies not in the
development of single, new, more potent
and expensive systemic antimicrobials, but
in a radical rethinking of the philosophy by
which antimicrobials are used.39
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tion Soins Intensif Médecine d’Urgence
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The authors reply:

Perhaps the most telling aspect of van
Saene and colleagues’ letter is the passage,
“To impress the reader, Kallet and Quinn
make a mountain out of the second argu-
ment” (increased microbial resistance). Of
course, the complete expression is “making
a mountain out of a mole hill.”—clearly, a
statement meant to dismiss valid concerns
over what the established medical and sci-
entific communities consider an impending
crisis.1–3 SDD is based upon the theories
that impaired colonization resistance and the
gastropulmonary route are important factors
in the development of VAP. Contrary to the
impression conveyed by van Saene and col-
leagues (and as we pointed-out in our pa-
per), neither theory has been proven beyond
question, and in fact plausible alternative
explanations exist.4

It is particularly noteworthy that other
participants in the conference on VAP elu-
cidated several problems and concerns re-
garding SDD, such as (1) the important role
of oral decontamination; (2) that some of
the efficacy of SDD is predicated upon the
concomitant use of parental antibiotics; (3)
the effectiveness of concomitant, stringent,
ancillary infection-control practices on mi-
crobial resistance at Dutch hospitals that rou-
tinely use SDD; (4) SDD requires prolonged
antibiotic therapy, and increased microbial
resistance is intimately related to the dura-
tion of antibiotic use; and (5) a small sub-
group of severely debilitated patients may
benefit from SDD, but the overall medical
value of the therapy is diminished by mis-
applying antibiotic prophylaxis to patients
who do not need it.4

The relationship between SDD and the
selection for resistant Gram-positive micro-
organisms is unclear and requires extensive
research. van Saene suggests that we should
endorse SDD because of our concerns about
antimicrobial resistance, not in spite of these
concerns.Werespectfullypointout thatnone
of the randomized trials used the emergence
of antimicrobial resistance as a primary out-

come measure. To date, no sufficiently large,
temporally-appropriate, prospective, ran-
domized clinical trials clarifying this issue
exist. Just because currently there is a higher
level of evidence supporting SDD (com-
pared to that which links SDD to promoting
drug-resistant microorganisms) does not, by
itself, constitute an unambiguous recom-
mendation for general clinical use. Evi-
dence-based medicine is not an epistemo-
logical game whereby a particular viewpoint
is argued regardless of the larger context in
which that evidence exists. Increased mi-
crobial resistance has profound ecological
consequences, not all of which can be pre-
dicted.5 The very real specter of a post-an-
tibiotic world is hardly a “mole hill,” and
our recommendations for widespread pro-
phylactic antibiotic use should reflect that
concern.
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