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Ventilator-associated pneumonia (VAP) remains an 
important source of morbidity and therefore avoiding 
this complication continues to be a priority in terms of 
patient safety and quality improvement [1]. A variety of 
VAP prevention measures are available and include strat-
egies targeting bacterial translocation, biofilm formation, 
micro-aspiration of subglottic secretions, reduction of 
exposure time, and modulation of colonization [2–4]. 
Regarding the last of these, in the past decades, the use 
of probiotics has come to the front. Probiotics are gen-
erally defined as living organisms that—when ingested in 
adequate amounts—provide health benefits to the host 
[5]. In the past two decades, probiotics have increas-
ingly been considered as an effective and safe approach 
to improve gastrointestinal barrier function, modification 
of the gut flora (i.e., avoiding colonization with poten-
tial pathogenic microorganisms, PPMOs), and immu-
nomodulation [6]. Although results appear to be variable 
according to the index population, various benefits have 
been described for either critically and non-critically ill 
patients, including prevention of Clostridium difficile-
associated diarrhea, prevention of infectious complica-
tions in patients with severe acute pancreatitis, post liver 
transplantation, and following major abdominal surgery. 
Also, step by step, the evidence is accumulating for the 
use of probiotics in the prevention of VAP. In a recent 
article in Intensive Care Medicine, Zeng et al. report on 
an open-label randomized multicenter study to assess 
the efficacy of the administration of a probiotic capsule 
containing active Bacillus subtilis and Enterococcus fae-
calis to prevent VAP [7]. The intervention group received 
the capsule thrice daily for 2 weeks in addition to stand-
ard precautions for VAP prevention. The control group 

received standard measures to prevent VAP. Two hun-
dred and fifty patients were randomized and 235 com-
pleted the study, of which 118 were in the intervention 
arm. In brief, a significant reduction in microbiologi-
cally confirmed VAP was demonstrated (36.4 vs. 50.4 %; 
p = 0.031), but not in clinically suspected VAP (40.7 vs. 
53.0 %; p = 0.059). The latter is probably the reason why 
probiotics neither resulted in a reduction of antimicro-
bial consumption nor in a shortening of ICU and hospi-
tal stay. Acquisition of PPMOs in the stomach was lower 
in the intervention group (24 vs. 44  %; p =  0.004), but 
no difference was observed in acquisition of PPMOs in 
the oropharynx, and no differences were noted in rates 
of eradication of PPMOs in either the oropharynx or the 
stomach.

These new data need to be interpreted with caution. 
Firstly, the baseline incidence of VAP in the ICUs was 
very high according to the low overall severity of illness 
and mortality. This might be the result of poor infection 
control practices and a less strict diagnostic approach 
for VAP not based upon an invasive technique and using 
semiquantitative bacterial counts. Most probably the 
lenient VAP definition resulted in a misclassification of 
tracheobronchitis cases into pneumonia. In the area of 
prevention using a definition covering a broader spec-
trum of respiratory infections can be justified, but when 
doing so the wording should be properly adapted (i.e., not 
all respiratory infections can be designated as VAP). In 
this regard, the development of prevention-specific defi-
nitions of respiratory infections can be advocated. Also, 
a high baseline VAP rate and limited adherence to VAP 
prevention measures make the trial vulnerable to a Haw-
thorn effect, given the open-label study design. Finally, 
with the exception of radiological findings, VAP diagno-
sis was not blinded for treatment allocation; a blinded 
approach to VAP diagnosis could have, at least partially, 
countered the bias generated by the open-label strategy.
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Taking into account these limitations, can this study 
be considered a step in favor of using probiotics to pre-
vent VAP? This study adds to the existing literature sum-
marized in a meta-analysis that demonstrated an overall 
reduction in infectious complications and VAP [8]. How-
ever, when exclusively higher-quality trials were pooled, 
the favorable outcomes disappeared. Contrariwise, the 
beneficial effects were obvious in trials with an inherent 
high risk of bias [8]. In the same line, the present study 
by Zeng et al. seems to be yet another non-blinded trial 
reporting tight statistical significance (p = 0.03).

Besides the variable scientific evidence, too many 
responses remain unanswered, thereby hampering the 
widespread adoption of probiotics in daily practice. First, 
if the mechanism of action of probiotics is mainly based 
on immunomodulation and preventing potentially harm-
ful colonization, how can the beneficial effects appear at 
such an early stage? Second, there is the fear that probi-
otic administration might spread resistance genes from 
probiotic bacteria to normal gastrointestinal gut flora. 
However, resistance genes of probiotics are characteristi-
cally not plasmid-bound, thereby hampering transfer to 
other species [6]. To clear this issue up, an expansive and 
long-term cluster randomized study is needed, rather 
than a study randomizing selected cases. In the Zeng 
study, 457 patients were assessed for eligibility in 11 ICUs 
over a 5-year period, giving an average inclusion of about 
8 patients per center per year. At such an inclusion rate, 
a study can never be capable of accounting for changes 
in microbial ecology, either favorable or deleterious. 
Thirdly, there is the issue of patient safety. Case reports 
of probiotics-related sepsis have been described in high-
risk patients. The wide variation in type of active bacteria 
administered hampers a clear view of the safety of pro-
biotics as a whole. Nevertheless, overall, on the basis of 
the trials available, probiotics can be considered as safe. 
Anyhow, safety monitoring with the use of probiotics 
is advocated [9]. Finally, there is huge heterogeneity in 

the types of probiotics used and dosing schemes [6, 8]. 
Therefore, defining clear recommendations regarding 
their use remains complex. On the basis of the currently 
available evidence, Urben et  al. [6] proposed a protocol 
for the use of probiotics (Table 1). As for the near future 
it remains to be determined whether a protocol consider-
ing these elements provides the expected outcomes while 
minimizing the risks for the individual patient and for the 
microbial ecology.
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Item Translation into practice
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