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EDITORIAL

Selective digestive decontamination- Not 
sure
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Selective decontamination of the digestive tract (SDD) is 
a treatment strategy used to prevent infections in criti-
cally ill patients. Since the landmark study by Stouten-
beek and Zandstra demonstrating the beneficial effect of 
SDD was published in this Journal almost 40  years ago 
[1], more than 1000 peer-reviewed articles have been 
published on this subject. However, the clinical value of 
SDD remains contested with nearly half of all publica-
tions being editorials, letters, reviews, and conference 
proceedings (source: Web of Science). For me, being 
trained in part on the intensive care unit (ICU) of Zand-
stra in the OLVG Hospital in Amsterdam, the matter was 
crystal clear: SDD helps to improve patient outcomes 
and can even decrease mortality in a setting with a low 
prevalence of antibiotic resistance [2, 3] while this effect 
is not seen in a setting with moderate-to-high prevalence 
of antibiotic resistance [4]. As a result I fully support 
the Dutch guideline recommendation to use SDD for 
patients with an expected length of ICU stay of 72 hours 
or longer [5], whereas I understand that SDD is utilized 
only sporadically in many other countries.

New insights however make me question if the classical 
SDD approach is the best way forward. What can be the 
reason why in the largest and most recent randomized 
clinical trial so far, the Australian SuDDICU study con-
ducted in an environment of low endemic antibiotic 
resistance, SDD did not significantly reduce in-hospital 
mortality [6]? Furthermore, it has been almost two dec-
ades since the initial positive SDD trials were carried out 
in the Netherlands. If they were to be replicated in today’s 
rapidly advancing ICU environment, would we still see 

the same effect? Can we perhaps better define subgroups 
of patients that will benefit most from this treatment 
strategy? And could our novel knowledge on the micro-
biome help us to design smarter ways of modulating it in 
critical ill patient to improve outcomes?

SSD is based on the concept of colonization resistance, 
the mechanism by which a healthy gut microbiota safe-
guards itself against the invasion of potentially harmful 
pathogens [7]. In almost all critically ill patients a disrup-
tion of the intestinal microbiome is seen characterized 
by a loss of the butyrate-producing anaerobic intesti-
nal environment, an overgrowth of aerobic pathobionts 
such as Enterobacteriaceae and an absolute enrichment 
of opportunistic yeasts capable of causing invasive dis-
ease [8]. SSD usually consists of an oral paste and gastric 
suspension of three nonabsorbed antimicrobial agents 
(e.g. colistin, tobramycin and amphotericin/nystatin) 
combined with a short course of systemic antibiotics 
(e.g. third-generation cephalosporins). Of note, in the 
above cited study on the effect of SDD in a setting with 
moderate-to-high prevalence of antibiotic resistance the 
SDD regime consisted of a mouthpaste with colistin, 
tobramycin, and nystatin and a gastrointestinal suspen-
sion with the same antibiotics without the administration 
of intravenous antibiotics [4]. Respiratory and rectal sur-
veillance cultures can be used to measure SDD efficacy 
and to adjust the topical antibiotics in case of resistance. 
Selective oropharyngeal decontamination (SOD) consists 
only of the regular topical application of the oral paste. 
The main aim of SDD is the prevention of ICU-acquired 
infections, most notably ventilator-associated pneumo-
nia (VAP), caused by the overgrowth of Gram-negative 
bacteria and yeast from the intestinal tract.

The above mentioned SuDDICU trial which ran-
domized nearly 6000 adults receiving mechanical 
ventilation in the ICU to SDD or placebo, could not dem-
onstrate any significant difference between the incidence 
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of VAP, ICU-acquired bacteremia or new Clostridium 
difficile infections [6]. It is reassuring to note that this 
trial, consistent with previous analysis [9], did not reveal 
any increase in antimicrobial resistance linked to the use 
of SDD [6]. Although the SuDDICU trial could not dem-
onstrate a significant benefit of SDD, a simultaneously 
published meta-analysis, which used data from 30 tri-
als including 24,034 participants that contributed to the 
primary outcome, did show a lower in-hospital mortal-
ity associated with the use of SDD among adults ICU-
patients treated with mechanical ventilation [10]. What 
conclusions can be drawn from these observations? 
Although the SuDDICU study did not unfortunately 
provide an answer at last, the authors and accompany-
ing editorial both underscore the fact that the confidence 
interval around the effect estimate of in-hospital mor-
tality includes a clinical important benefit and conclude 
that the use of SDD may offer the most benefit for cer-
tain subsets of patients such as those with trauma [6, 11]. 
Conceivably, one could envision that in-depth investiga-
tion of the microbiome of patients that qualify for SDD 
can potentially identify certain treatable biologic traits, 
which could be called enterotypes, of selected patients 
that will benefit the most of this treatment.

The concept of SDD and the importance of saving 
the anaerobic bacterial compartment of the intestinal 
microbiome perfectly fits with the recent finding that 
early treatment with systemic anti-anaerobic antibiotics 
in ICU patients is associated with increased mortality 
[12]. In a cohort study of 3032 critically ill patients in the 
Unites States, it was found that systemic anti-anaerobic 
antibiotics led to decreased gut bacterial diversity and an 
expansion of Enterobacteriaceae spp. which was associ-
ated with decreased VAP-free survival, infection-free 
survival and overall survival [12]. In murine models the 
authors demonstrated that administering anti-anaerobic 
antibiotics increased vulnerability to Enterobacteriaceae 
pneumonia [12]. Clearly, the administration of antibiotics 
can harm the gut microbiota and, paradoxically, elevate 
the risk of infection.

As an exploratory possibility, a potentially promising 
and elegant approach to reestablish microbiota-mediated 
colonization resistance in the critically ill involves the 
identification of commensal bacterial species that can be 
developed into next-generation probiotics to reestablish 
or enhance colonization resistance [7]. Examples include 
commensal bacteria such as Blautia producta that can 
restore colonization resistance against vancomycin-
resistant Enterococcus [13] and Clostridium scindens, a 
bile acid 7a-dehydroxylating intestinal bacterium that is 
associated with resistance to C. difficile infection [14]. 
Most probably, a mixture of these obligately anaerobic 
bacteria, perhaps combined with dietary supplements 

and/or microbiome derived metabolites such as butyrate, 
will be needed if utilized for the prevention of hospital-
acquired infections during critical illness. Vigorous test-
ing for safety besides effectiveness in this vulnerable 
population will be key in addition to the notion that a 
one-size-fits-all approach to treating patients with these 
microbiome modulating compounds will most probably 
limits its efficacy.

Taken together, 40 years of SDD research have taught 
us a lot. Although, in my opinion, SDD continues to have 
a significant positive impact on ICU patient care, we 
should continue our efforts to evaluate its effects in set-
tings with high antimicrobial resistance rates, identify the 
patients who will benefit the most, and use our expand-
ing knowledge of the microbiome to assist in restoring 
the disturbed microbiome in critically ill patients to its 
prime protective role of colonization resistance. Perhaps, 
in the near future, we will rephrase SDD as microbiome 
modulation therapy.
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