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Abstract

Objectives: This study aimed to evaluate the effect of yeast probiotic Saccharomyces boulardii on the frequency and duration of acute
diarrhea in children.

Methods: Sixty children were randomized to receive yeast probiotic S. boulardii in a daily dose of 250 mg (trial group-30 patients) or
placebo (control group-30 patients) for five days. The clinical and demographic characteristics of two groups were recorded before
the intervention. After intervention, the two groups were compared in terms of frequency of diarrhea, duration of diarrhea, and
hospital stay.

Results: The median (interquartile range) of frequency of diarrhea in the trial group was significantly lower than placebo group (4
[2] vs.5[2.5]) (P=0.04). Also, the median (interquartile range) of duration of diarrhea in the trial group was significantly lower than
placebo group (3 [2] vs. 4 [2.5]) (P = 0.03). There was no significant difference between groups for hospital stay (P=0.8).
Conclusions: The present study reveals that the use of yeast probiotic S. boulardii can reduce the frequency and duration of acute
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diarrhea. Therefore, we recommended S. boulardii administration to acute diarrhea in children.

1. Background

Acute diarrhea is one of the most common infectious
diseases in children (1, 2). Based on reports of conducted
studies, there are two billion cases of diarrhea in children
worldwide per year, 1.9 million children younger than five
years die as a result of diarrhea and 78% of mortality cases
occur in developing countries (e.g., Africa and Southern
Asia) (1-3). Diarrhea-related diseases are the cause of 9%
of mortality in children and 18% of mortality in children
younger than five years (3, 4). Every child younger than five
years experiences diarrhea three times a year, and diarrhea
is the second cause of death in this age group (3).

Acute diarrhea is characterized by semi-formed or wa-
tery stool occurring three times or more within 24 hours
for a period of fewer than 14 days (3). Acute diarrhea is
the most prevalent gastrointestinal disorder in children
and is the main cause of dehydration (5). Diarrhea is fre-
quently caused by viral or bacterial agents (4). Compli-
cations of acute diarrhea are dehydration, electrolyte dis-
turbance, weightloss, chronic diarrhea, malnutrition, and
mortality (3, 4). Given these complications, it would be nec-
essary to take medical measures to prevent complications

and reduce mortality. The main treatment of acute diar-
rhea is correction of dehydration depending on the sever-
ity of the dehydration (3-7).

Some reports have shown the effectiveness of adjunc-
tive drugs in the treatment of acute diarrhea (4, 6, 8-11).
One of these drugs is Saccharomyces boulardii (8-12). There
is a disagreement over the effect of S. boulardii in acute
diarrhea (8-12). Some believe that the administration of
this probiotic can reduce the frequency and duration of
diarrhea (8-11). In contrast, Dalgic et al. believes that this
probiotic has no effect on the treatment of acute diar-
rhea (12). Saccharomyces boulardii is a type of yeast pro-
biotic from Saccharomyces cerevisiae species that has anti-
inflammatory and anti-bacterial effects (13-15). This study
was conducted due to high prevalence of acute diarrhea in
children and the conflict of opinions about the effective-
ness of S. boulardii in treating acute diarrhea.

2. Objectives

The primary outcome of the study was the reduction
of diarrhea frequency and diarrhea duration, and the sec-
ondary outcome was the reduction of hospital stay.
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3. Methods

This randomized clinical trial was conducted to eval-
uate the effect of yeast probiotic S. boulardii on the fre-
quency and duration of acute diarrhea on sixty admitted
children in Qazvin Children’s Hospital in 2017 - 2018. This
hospital is the only children’s referral hospital in Qazvin
province that is affiliated with Qazvin University of Medial
Sciences (Qazvin, Iran). Children with the following crite-
ria were enrolled in the study (inclusion criteria): (a) ex-
istence of acute diarrhea (watery or loose stool 3 times or
more within 24 hours of a period of fewer than 14 days) (3,6-
7), (b) mild to moderate dehydration (4), (c) normal stool
examination and normal stool culture, (d) age between 2
- 5 years, and (e) no antibiotics or probiotic compounds
were used during the last month. The children with bac-
terial diarrhea, chronic diarrhea, dysentery, malabsorptive
disorders, associated diseases (e.g., diabetes, coeliac dis-
ease, dairy intolerance), severe dehydration (more than 9%
dehydration), abdominal distension, ileus, and vomiting
were excluded from the study.

3.1. Sample Size

Based on the previous study that was conducted on
children affected with acute diarrhea (11). Our sample size
(60 patients) was calculated according to: &« =0.05, 3=0.,
-2 =0.95,1- 3= 0.9 (Power), o = 2.1, yi; = 5.5 days (mean
of diarrhea duration in control group), 1, =3.4 days (mean
of diarrhea duration in trial group) and d = (; - 1,) = (5.5
-3.4) =2.1. Consecutive sampling was continued until the
desired sample size was reached.

3.2. Study Design

The eligible children were divided into two groups
using balanced block randomization. In this method,
primarily four blocks, including 15 randomized alloca-
tions were designed (AABB-BBAA-ABAB-BABA-BAAB-ABBA,
...). Next, numbers 1 - 4 were assigned 15 times accord-
ing to the random numbers table. Then cards were pre-
pared in the order of the above letters, and they were put
in homochromatic envelopes. The referred patients en-
tered the above groups in the mentioned order. The en-
try of the patients into the study was balanced and did not
have the capability of being disclosed. Finally, the patients
were divided into trial and control groups (each group30
patients). Group A (trial group) received 250 mg/day of
yeast probiotic S. boulardii for a period of five days, and
group B (control group) received chickpea flour powder
as placebo for five days after admission to the hospital. To
make their consumption more convenient, the probiotic
powder and chickpea flour powder were both solved into
10 mL of water and were given to the children. The groups

were similar in terms of background and confounding
variables such as gender, age, weight body mass index, etc.
For prescribing S. boulardii, we used Yomogi cap (contain-
ing 250 mg . boulardii dried powder with the leastamount
of 10" CFU/g produced by Ardeypharm GmbH, Herdecke,
Germany, code no: 640920). The chickpea flour powder
used in the present study was produced by Tarkhineh com-
pany with productivity license no: 81 and production li-
cense no: 16/19814, Tehran, Iran. The chickpea flour powder
did not have any food coloring, flavors, or other additives.
The placebo and S. boulardii powder were similar in terms
of color, taste, and volume.

In this study, randomization and blinding were con-
ducted by a person who was not part of the research
project and was not engaged in the study. The patients
and the parents of children were not informed of the treat-
ment type used. The fluid therapy was similar in the two
groups. In the first visit, the patients’ information that was
recorded is as follows: age, gender, height, weight, head
circumference, degree of dehydration, diarrhea duration,
and diarrhea frequency. Height, weight, and head circum-
ference were measured according to the standard method
(4). After the beginning of the treatment, the frequency
of diarrhea and stool pattern were recorded daily for five
days by pediatrics residents by reference to the mothers’
reports.

Watery or loose stool for three times or more within 24
hours for a period less than 14 days was considered acute
diarrhea (3, 6, 7). Discontinuation of diarrhea was defined
when the frequency of stool was less than three times/day
and the stool consistency returned to normal pattern (11).
The primary outcome of the study was the reduction of
diarrhea frequency and diarrhea duration, and the sec-
ondary outcome was the reduction of hospital stay. Dehy-
dration was defined into three types: minimal (less than
3%, mild to moderate (3 - 9%), and severe (> 10%) (4). Fluid
therapy was performed according to standard protocols (3,
4, 6). All laboratory tests were performed in laboratory de-
partment of Qazvin Children’s Hospital.

3.3. Statistical Analysis

The chi-square test was used for comparison of qual-
itative variables, and non-parametric test [Mann-Whitney
U test; median (interquartile range [IQR])] were used for
comparison of quantitative variables between groups. All
statistical analyses were performed using SPSS for Win-
dows 16.0 (SPSS Inc., Chicago, IL). P values < 0.05 were con-
sidered statistically significant.
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4. Results

Among the 30 children in the trial group, 17 patients
were male, while 13 patients were female. These values in
the control group were 19 and 11, respectively (P = 0.79).
Before the intervention, there was no significant differ-
ence between the two groups in terms of age, weight,
height, head circumference (up to three years of age), body
mass index, diarrhea duration, and diarrhea frequency (P
> 0.05)(Table1). After the intervention, the frequency of di-
arrhea and the duration of diarrhea in the group receiving
S. boulardii were significantly less than those in the control
group (P < 0.05) (Table 2). However, no significant differ-
ence was observed in the groups in terms of the hospital
stay (P=0.8) (Table 3). Furthermore, there was a significant
difference between groups in terms of weight gain before
and after the intervention in each group (P =0.001) (Table
3). The patients did not have any side effects such as itch,
urticaria, or rash.

Table 1. Comparison of Variables Between Trial and Control Groups Before Interven-
tion

Variables Trial Group (n= Control Group (n= r
30) 30)

Gender 1713 19/1 0.79

(male/female)*

Age (mo)® 29 (16.75) 30.5(23) 038

Weight (kg)® 13 (3.38) 13 (4.88) 0.66

Height (cm)® 88.25 (16.13) 89.75 (15.75) 029

Head 49(3) 49.5(2.25) 0.57

circumference

(cm)®

Temperature (°C)® 37.2(0.6) 37(0.55) 0.29

Body mass index” 15.46 (2.57) 15.41(1.9) 0.76

Duration of 2(1) 2(1) 0.71

diarrhea (day) b

Frequency of 5(2.25) 5(3) 0.91

diarrhea/day b

? Frequency (chi-square test).
b Median (interquartile range [IQR]), Mann-Whitney U test.

5. Discussion

This study showed that S. boulardiiwas a yeast probiotic
thatled to areduction in the frequency of diarrhea and the
duration of diarrhea in children with acute diarrhea; how-
ever, it did not have any impact on the hospital stay. The
studies investigating the impact of S. boulardii on acute di-
arrhea clash with each other (8, 10-12, 16-20). The research
of Das et al. on 60 children (aged five months-five years)
with acute diarrhea caused by rotavirus revealed that the
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Table 2. Comparison of Variables Between Trial and Control Group After Interven-
tion

Variables Trial Group (n= Control Group (n= P
30) 30)

Frequency of 4(2) 5(2.5) 0.04

diarrhea/day *

Duration of 3(2) 4(2) 0.03

diarrhea (day)®

Hospital stay (day) 4(3) 4(2.2) 0.8

a

# Median (interquartile range [IQR]), Mann-Whitney U test.

Table 3. Comparison of Weight Gain Difference Before and After Intervention in Trial
and Control Group

Weight (kg) Trial Group (n= Control Group (n P
30) =30)

Weight gain 0.075(0.16) 0(0.1) 0.001

difference before

and after in each

group?

? Median (interquartile range [IQR]), Mann-Whitney U test.

prescription of S. boulardii led to a reduction of diarrhea
duration and hospital stay; however, it did not affect fever
and vomiting. In this double-blind randomized controlled
trial, 30 children received 250 mg of S. boulardii, while
another 30 received a placebo. The researchers pointed
out that S. boulardii could be used to treat acute diarrhea
caused by rotavirus (8).

Sharif et al. investigated 200 children (aged six
months-six years) with watery acute diarrhea. They found
that the prescription of S. boulardii significantly reduced
diarrhea frequency and diarrhea duration. In their study,
100 children consumed 250 mg of S. boulardii per day
plus ORS, while another group of 100 children received a
placebo plus ORS (11). In a randomized double-blind con-
trolled clinical trial, Grandy et al. investigated the condi-
tion of 64 infants (aged 1- 23 months) with acute diarrhea
caused by rotavirus. Their results showed that administra-
tion of boulardii significantly reduced diarrhea and fever
compared to the findings in the control group. The treat-
ment, however, did not affect the duration of hospitaliza-
tion (16).

Corréa et al. studied 186 children aged 6 - 48 months
with acute diarrhea. They observed that the prescrip-
tion of S. boulardii within 72 hours after acute diarrhea
started could decrease diarrhea duration. Their study
was a double-blind, randomized controlled clinical trial in
which the intervention group received 200 mg (4 X 10°
CFU/g) of S. boulardii twice a day for a period of five days; the
control group, however, received a placebo (17). The find-
ings of Feizizadeh et al. (10), and Villarruel et al. (19) stud-
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ies were similar to the findings of the studies mentioned
above. In contrast, Dalgic et al. showed that the use of S.
boulardii in the treatment of children with acute diarrhea
caused by rotavirus had no significant impact on reduc-
ing fever,vomiting, diarrhea duration, and hospitalization
duration, compared to the control group. In their study,
six intervention groups that were consumed various com-
pounds such as zing, S. boulardii, and other types of probi-
otics, either mixed or pure, were compared to those of the
control group. The study found that the prescription of S.
boulardii mixed with zinc could significantly reduce diar-
rhea and the hospitalization duration. The researchers un-
derscored mixed treatments (e.g., probiotics with zinc) in
treating acute diarrhea caused by rotavirus (12).

Canani et al. studied 571 children with acute diarrhea
who observed that the treatment of S. boulardii did not af-
fect diarrhea frequency or diarrhea duration compared to
the control group. The researchers stated that the treat-
mentof acute diarrhearequired the use of appropriate and
effective probiotics (20). The results of the study are con-
sistent with those of Sharifi et al. (11), Grandy et al. (16), and
Corréaetal. (17). The difference in the results of mentioned
studies may be related to many factors such as sample size,
age of studied patients, type of study, dose of S. boulardii
used, and the cause of acute diarrhea.

Saccharomyces boulardii is tropical yeast that was first
extracted from lychee and mangosteen fruits by the French
scientist Henri Boulard in 1923 (13). Although early re-
ports described distinct taxonomic, metabolic, and ge-
netic properties for S. boulardii (Ssynonym: S. cerevisiae var
boulardii and S. cerevisiae Hansen CBS 5926); however, it
was later found that this yeast was a strain of S. cerevisiae,
sharing > 99% genomic relatedness (21). Saccharomyces
boulardiireaches its maximum growth and activity at 37°C,
and its lyophilized form remains resistant to gastric acid-
ity and bile (18).

Saccharomyces boulardii can prevent and treat acute
diarrhea with different mechanisms such as prebiotic ef-
fects, toxin degradation effects, antimicrobial effects, phys-
ical barrier effects, effects on the microbiota, anti-secretory
effects, trophic effects, and effect on the immune system
(22). The prebiotic effects of this probiotic relate to the
various compounds of the cell wall, such as chitin and
mannoproteins glucans, which can prepare short-chain
fatty acids as a suitable material for fermentation (22). This
probiotic, with secreting 54-kDa protease, destroys toxins
A-B released from clostridium difficile and prevents the
binding of these toxins to the brush border receptors. This
process could reduce the cytotoxic and enterotoxinic ef-
fects of clostridium difficile (23). The binding of mannose
on the surface of S. boulardii through lectin receptors (ad-
hesins) to pathogenic organisms can prevent the connec-

tion of these organisms to the intestinal brush border (24).
This probiotic repairs the intestinal barrier integrity by
regulating E-cadherin recycling (22). The effect of this or-
ganism in preventing diarrhea caused by the use of antibi-
otics has been confirmed by reducing the intestinal micro-
bial flora and quickly repairing intestinal bacteria after the
use of antibiotics (25, 26).

It has been found that the 120-kDa protease released
from S. boulardii can affect the enterocytes of the small
and large intestines and prevent adenylate cyclase stim-
ulation; the results of this process are enterocytic cyclic
adenosine monophosphate (cAMP) and chloride secretion
(27). Saccharomyces boulardii affects the innate and adap-
tive immune system, activates the response of the inflam-
matory system, and prevents the secretion of fluids inside
the lumen; as a result, it can prevent and treat diarrhea
(22). The S. boulardii trophic effects have been confirmed,
which affect intestinal enterocytes and increase disaccha-
ride release and digestive enzymes such as alkaline phos-
phatase, protease, glucoamylase, sucrase, lactase, maltase,
and N-aminopeptidase (22).

Based on our study results and their compatibility with
other studies in the literature, and given the fact that no
side effects resulted from S. boulardii use; this probiotic
can help the treatment of acute diarrhea. However, small
sample size, lack of virological analysis, and the age of the
subjects were the limitations of this study. The study can
be replicated with a larger sample size, including partici-
pants with different age-groups, and could rely on instru-
ments for virological analysis. We recommend that educa-
tional and treatment centers in each region set up proto-
cols for treating diarrhea and provide them to physicians
for better treatment of the disease. We recommend that S.
boulardii should be added to all patients with acute diar-
rhea of viral origin (28).

5.1. Conclusions

The present study reveals that the use of yeast probi-
otic Saccharomyces boulardii can reduce the frequency and
duration of acute diarrhea. Therefore, we recommended
Saccharomyces boulardii administration to acute diarrhea
in children.
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