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“Our doubts are traitors, and make us lose the good we 
oft might win by fearing to attempt” .

(William Shakespeare)
Critical illness disequilibrates homeostasis, decreases 

immune defense, disturbs protective barrier functions of 
the human body, and leads to microbial colonization pat-
terns different from those in states of health.

The gastrointestinal tract is exposed to multiple forces 
that affect its microbiome and immunity. Consequently, 
the intestine becomes a reservoir of “unusual” microor-
ganisms that might either induce general infection via 
translocation or, via regurgitation and aspiration, lead 
to pneumonia, with consecutive sepsis. These pathoge-
netic mechanisms generated the hypothesis that decon-
taminating the digestive tract might reduce the risks for 
nosocomial infections. Selective oral decontamination 
(SOD) and selective digestive decontamination (SDD) 
were introduced in the early 1980s [1]. SOD aims at influ-
encing the colonization of the oropharynx with a com-
bination of topically applied non-absorbable antibiotics, 
while SDD combines SOD with a short course of intra-
venous antibiotics (mostly cephalosporins, alternatively 
a quinolone) or enteral antibiotics with the goal of sys-
temically reducing the amount of potentially pathogenic 
microorganisms [2]. Since its introduction, this approach 

has been raising controversies and a passionate debate 
about the development of resistance.

The hypothesis that SDD may reduce infections and 
improve outcome of intensive care patients has been 
tested in numerous randomized controlled trials (RCTs) 
[3–8]. In brief, all these studies showed beneficial effects, 
even if they failed to reduce mortality; however, an 
increase in bacterial resistance was not observed, yet 
reporting a decrease of resistance in gram-negative bac-
teria without concomitant increase in the amount of 
gram-positive infections [9]. Some centers using SDD 
for more than 30  years carefully monitored their resist-
ance patterns and have not observed the development of 
resistance with SDD use (J. Briegel, LMU München, 2018, 
personal communication). After more than 30 years, the 
argument that SDD will sooner or later increase micro-
bial resistance and promote the development of multire-
sistant strains might not have become meaningless but 
has definitively lost its vigor.

In face of numerous positive RCTs, we may wonder why 
SDD is only rarely implemented in clinical practice [10].

Plausibility and practicability are prerequisites for 
the adoption of an approach into clinical practice. SDD 
is, with regard to plausibility, above suspicion; it gener-
ates a manageable increase in work, especially once it is 
established. What else might influence the adoption? Is 
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it the journal in which the RCT’s results are published, 
the visibility and publicity of the authors, or simply the 
attractiveness of the investigated concept? Tight glucose 
control and low tidal volume ventilation represent targets 
of RCTs that were rapidly introduced into clinical prac-
tice after one positive RCT. What makes the difference? 
The effects of the interventions required for the afore-
mentioned two studies are measurable and visualizable; 
in contrast, the effects of SDD occur with delay and they 
are difficult to measure or visualize. The lack of an acutely 
visible effect of the intervention might, beside others, be 
one of the reasons to be reluctant.

In addition, in the recent years, multiple bundles, inter-
ventions, and guidelines to reduce hospital-acquired 
infections have been introduced into clinical practice. 
Although the effectiveness of these interventions has 
not been as rigorously investigated as SDD, they might 
have left the impression that the potential for a further 
improvement in the reduction of nosocomial infections 
has become small, maybe too small, for justifying the 
efforts and risks of an intervention like SDD.

Data from historical studies where SDD was randomly 
applied in the same ICU might suggest a higher than 
usual rate of infections in control patients [11]. Con-
sequently, the introduction of SDD into an ICU would 
represent an “all or none” decision that might increase 
reluctance. Recent publications report an impact of SDD 
on the gut resistome leading to the colonization with 
multiresistant strains [12]. The relevance of these findings 
remains unclear; however, they should not be neglected.

Actually, two large RCTs regarding SOD/SDD are 
on their way and may help to answer open ques-
tions. The RGNOSIS trial (ClinicalTrials.gov identi-
fier NCT02208154) is being conducted in 15 ICUs in 
nine European countries with a cluster crossover design 
with 6-month periods of SOD, SDD, and oral chlorhex-
idine application. The primary endpoint of this study is 
the incidence of bacteremia with multiresistant gram-
negative bacteria, while its second endpoint is mortal-
ity. The second study, the SuDDICU trial (ClinicalTrials.
gov identifier NCT02389036), plans to recruit 25,000 
patients in 100 ICUs in Canada, the UK, Australia, and 
New Zealand. In a non-crossover design, patients will 
be randomized—for a period of 1  year—to either SDD 
or standard care. The endpoints of this study are hospi-
tal mortality, antibiotic resistance and cost-effectiveness 
[13].

These two studies will either add more evidence in 
favor of SDD or further support the doubts about the 
vast harmlessness of this approach. However, will any 
result in favor of SOD/SDD change its acceptance and 
implementation? For the reasons given, we are not sure.

The resistance against SDD is based largely on strate-
gic, structural, and emotional considerations, rarely on 
scientific reasoning. The authors of this statement never 
applied SDD in their own institution or practice. They 
felt obviously never sure enough to take the effort to pro-
mote it, although the prerequisites for a reasonable inter-
vention based on clinical trials were given (Fig. 1).

So why are they unsure? First, although the risk of 
development of resistance has to be rated minimal, the 
occurrence of multiresistant strains in the gut and the 
associated changes in the resistome of patients have to be 
carefully followed up. Second, the increasing knowledge 
about side effects of antibiotics on the human microbiota 
and human mitochondria may—apart from resistance—
lead to a different risk/benefit weighting, especially for 
prophylactic antibiotic use in a collective of patients 
where, because of the complexity of the underlying dis-
ease process, the probability for larger benefits is quite 
low [14, 15].

However, assuming that the studies ahead would 
deliver positive results still demonstrating no serious side 
effects of SOD/SDD, we should be fair enough to give 
this approach the chance “to win the good and, to be sure 
at the end.”
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