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Abstract

patients.

We comment on the study by Batra et al. on the efficacy of probiotics in the prevention of ventilator-associated
pneumonia in critically ill ICU patients. They also reported that probiotics administration was not associated with

a statistically significant reduction in the incidence of diarrhea (OR 0.59; Cl 0.34, 1.03; P=0.06; I = 38%). However,
their meta-analysis missed one RCT, and when we repeated the analysis including this RCT, we found that probiot-
ics administration significantly reduced the incidence of diarrhea (OR 0.51; Cl 0.28, 0.92; P=0.02; I = 45.6%). We thus
believe that probiotics administration is effective in reducing the incidence of diarrhea in ventilated critically ill ICU
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Dear Editor,

We read with interest the recently published article ‘Effi-
cacy of probiotics in the prevention of VAP in critically
ill intensive care unit (ICU) patients: an updated sys-
tematic review and meta-analysis of randomized control
trials’ by Batra et al. [1] They showed that the adminis-
tration of probiotics reduced the incidence of ventilator-
associated pneumonia (VAP), the duration of mechanical
ventilation, length of ICU stay, and in-hospital mortality,
but that it was not associated with a statistically signifi-
cant reduction in the incidence of diarrhea (odds ratio
[OR] 0.59; confidence interval [CI] 0.34, 1.03; P=0.06;
P =38%).

Probiotics are live non-pathogenic microbes that
reduce bacterial translocation by activating mucosal
immunity. Probiotics increase short-chain fatty acids and
suppress systemic inflammatory response by stabilizing

*Correspondence: shimiken@hp-emerg.med.osaka-u.ac,jp
Department of Traumatology and Acute Critical Medicine, Osaka
University Graduate School of Medicine, 2-15 Yamadaoka, Suita, Osaka
565-0871, Japan

B BMC

the gut microbiota [2]. The immune system’s T cells and
B cells are influenced by the microbiota and could be
related to immune-related and miscellaneous diseases
[3]. This mechanism might indicate the importance of
maintaining the gut microbiota by probiotics to help sup-
press VAP. Therefore, it is presumed that the incidence
of diarrhea would also decrease. In our past propensity
study, probiotics reduced the incidence of both diarrhea
and VAP [4].

We scrutinized the nine randomized controlled trial
papers examined in the Batra et al. review article and
identified an issue. The incidence of diarrhea of Shimizu
et al. [5] was not included in the meta-analysis by Batra
et al. [1]. In that paper, enteritis was defined as the acute
onset of continuous liquid stools for more than 12 h. The
incidence of enteritis was significantly lower in the probi-
otics administration group than that in the control group
(6.3% vs. 27.0%; P <0.05).

Therefore, we reassessed the meta-analysis by adding
the Shimizu et al. paper [5] to the four papers included
in the Batra et al. paper that examined diarrhea. As a
result, five studies reported diarrhea in 526 patients (264

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0003-0631-9365
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40560-021-00567-3&domain=pdf

Shimizu et al. j intensive care (2021) 9:62 Page 2 of 3
Experimental Control
Author Year Number diarrhea Number diarrhea Odds Ratio 95% Cl lower 95% Cl upper Weight(%)
Kotzampassi 2006 35 5 30 10 . 0.333 0.099 1.122 15.6
Morrow 2010 68 46 70 57 ] 0477 0217 1.049 246
Barraud 2010 87 48 80 42 | 1.114 0.606 2.048 29.6
Shimizu 2018 35 2 37 10 . 0.164 0.033 0.811 10.6
Mahmoodpoor 2019 48 7 54 15 . 0.444 0.164 1.205 19.6
Summary 0.510 0.280 0.932 100
12=49.4%  tau2=0.2220 Q=8.1 p=0.0894 7=-2.19 p=0.0285
T T T T 1 1
0.0620.1250.2500.500 1.630
Odds Ratio
Fig. 1 Forest plot of the studies that examined the incidence of diarrhea

in the probiotic arm and 262 in the placebo arm). We
found that the administration of probiotics significantly
reduced the incidence of diarrhea (OR 0.51; CI 0.28, 0.92;
P=0.02; ’=45.6%), as shown in the Fig. 1.

This result indicated an effect of probiotics on reducing
diarrhea in ventilator-treated patients. Probiotics have
been reported to reduce infectious complications related
to postoperative complications [6] and trauma [7] and to
reduce Clostridium difficile infection induced by antibi-
otics [8]. The mechanism is thought to be maintenance
of immunity by stabilizing the gut microbiota. Patients
who require mechanical ventilation are also at high risk
of deterioration of their intestinal bacterial flora due to
critical illness such as sepsis and the administration of
antibiotics [9], which could induce diarrhea and VAP. In
fact, the administration of probiotics for such conditions
induced significant production of acetic acid, a metabo-
lite of total obligate anaerobes and gut microbiota [2]. It
is reasonable that the maintenance of the gut microbiota
not only reduces VAP, but also contributes to a reduction
of diarrhea. We thus believe that the administration of
probiotics is effective in reducing the incidence of diar-
rhea in ventilated critically ill ICU patients.
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