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Effectiveness of Saccharomyces boulardii on 
diarrhea, a systematic review and meta-analysis 
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Abstract
Introduction Probiotics such as Saccharomyces boulardii are now advocated for the treatment of 
diarrhea. The objective of this systematic review and meta-analysis was to determine the effectiveness of 
Saccharomyces boulardii in the treatment of diarrhea.
Methods MEDLINE, EBSCO, Clinical Key, and the Cochrane Library were searched for clinical trials which 
used Saccharomyces boulardii as primary or adjuvant treatment for diarrhea. Outcomes included were 
treatment success in the form of cessation of diarrhea, decrease in the duration of diarrhea, decrease in 
hospital days, and improvement of dehydration. The Centre for Evidence-Based Medicine Critical Appraisal 
tool together with the Cochrane Collaboration tool was used to assess the risk of bias, RevMan 5.4 for 
encoding, and the Mantel-Haenszel method for analysis to compute a pooled result. 
Results Eleven clinical trials involving 1,541 participants were included in the systematic review and 
meta-analysis. Seven studies showed a non-significant overall decrease in the duration of diarrhea of 
1.65 days (p = 0.25), five studies showed an overall significant beneficial response (RR = 1.68, p < 0.001) 
in the cessation of diarrhea. There was a statistically significant mean decrease (1.01 days, p < 0.001) 
in duration of hospitalization; and a statistically significant decrease (0.18 days or 4.32 hours, p = 0.04) 
in the duration of vomiting. 
Conclusion A systematic review and meta-analysis of 11 clinical trials favors the use of Saccharomyces 
boulardii in the treatment of diarrhea in terms of cessation of diarrhea, decrease in the duration of 
hospitalization and duration of vomiting. 
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Diarrhea or loose bowel movement is one of  the 
most common symptoms leading to health care 

consultation. Hydration and conservative management 
is recommended when diarrhea is assessed to have a 
viral cause. One of  the modalities being advocated 
in treating diarrhea is the provision of  probiotics. 
Saccharomyces boulardii, a live yeast marketed as a 
dietary supplement, is a promising therapeutic adjunct 
for diarrhea. With the numerous drugs being offered 
to physicians and each drug company espousing the 
good qualities of  their product, a meta-analysis is a 
valid evidence-based guide for physicians. From 1976 
to 2015, there have been 90 randomized controlled 
trials on S. boulardii for treating 15 different disease 
conditions. The most documented evidence-based 
uses are the treatment of  acute pediatric diarrhea, 



    17    VOL. 10  NO.  1   •    JANUARY -  JUNE  2021    •    UERM Health Sciences Journal

prevention of  antibiotic-associated diarrhea, and 
the treatment and prevention of  Helicobacter pylori 
infections. A few studies found S. boulardii to be 
effective for the treatment of  acute adult diarrhea and 
the treatment of  inflammatory bowel disease. Other 
disease indications such as adjunctive treatment for 
Clostridium difficile infections, giardiasis, traveler’s 
diarrhea, and enteral nutrition-related diarrhea also 
show promising outcomes.1

 This meta-analysis will serve as a guide for Filipino 
physicians in their decision making in their clinical 
practice on the use of  Saccharomyces boulardii. The 
objective of  this meta-analysis was to determine the 
effectiveness of  Saccharomyces boulardii in the treatment 
of  diarrhea.

Methods
This meta-analysis was done according to the 
fundamentals laid in the Cochrane Handbook for 
Systematic Reviews of  Interventions and as stated by 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) statement.2,3

 Clinical trials from 1985 onwards, randomized 
or non-randomized, which compared Saccharomyces 
boulardii at any dose, used as an adjunct or as 
treatment, compared with a control or placebo in the 
treatment of  diarrhea in children were selected. Only 
English language articles were considered. Outcomes 
were indicators of  treatment success, such as cessation 
of  diarrhea, decrease in the duration of  diarrhea, 
decrease in duration of  hospitalization, improvement 
of  dehydration, and others. 
 A literature search was conducted on MEDLINE 
and an academic search on EBSCO, ClinicalKey 
and the Cochrane Library using the following terms 
and MESH headings diarrhea/diarrhoea, diarrh*, 
probiotic*, children, child*, Saccharomyces boulardii, 
and S. boulardii. To ensure literature saturation, the 
team scanned the reference lists of  the revtrieved 
studies or relevant reviews identified through the 
search. Literature search records were uploaded to 
RevMan 5.4 and shared among the reviewers. The 
reviewers developed and tested screening questions 
and forms for the Level 1 and 2 assessment based on 
the selection criteria. Training on the use of  RevMan 
5.4 was provided for the whole team.  
 Four review authors independently screened each 
title and abstract yielded by the search. The full text of  
all titles and abstracts that met the selection criteria, 

and those that required further scrutiny, were retrieved. 
Review author pairs then screened the full text articles 
and decided whether these articles met the selection 
criteria. Additional information was obtained from the 
study authors, when necessary, to resolve questions 
about eligibility. Disagreements were resolved through 
discussion among all the authors. The reasons for the 
exclusion of  studies were recorded. The review authors 
were not blinded to the journal titles nor to the study 
authors or institutions.
 Using the RevMan 5.4, three teams of  author 
reviewers extracted the data in duplicate from 
each eligible study. To ensure consistency across 
reviewers, all attended training exercises using the 
RevMan 5.4 training guide. Data extracted from 
each study included the following: sociodemographic 
characteristics of  the participants, intervention and 
comparators and their dose, frequency and duration 
of  administration, including the drugs taken in studies 
where Saccharomyces boulardii was used as adjuvant 
therapy, all reported outcomes including the effect 
size and the statistical analysis done for the outcomes. 
The trial design, number of  participants for each arm, 
duration of  follow up, attrition rate, and source of  
financial support were also collected. Data for both 
the per protocol and the intention-to-treat analysis 
were extracted. Reviewers resolved disagreements 
through discussions. Two main authors (JGJ and 
RLC) adjudicated unresolved disagreements. Study 
authors were contacted for any uncertainties. 
 The primary outcome was the number of  
persons who had successful treatment. Successful 
treatment was defined as decrease in the length of  
hospital stay, resolution of  the diarrhea, resolution 
of  the dehydration. Secondary outcomes - continuous 
variables like the decrease in hospital days, increase 
in weight, quality of  life scores, and decrease in the 
duration of  diarrhea, were also extracted. The number 
of  participants experiencing at least one side effect 
and the number of  individuals experiencing each side 
effect were also noted. 
 To assess the risk of  bias, critical appraisal of  each 
article was done using the Centre for Evidence-Based 
Medicine (CEBM) Critical Appraisal tool. To facilitate 
the assessment however, information was collected 
using the Cochrane Collaboration tool for assessing the 
risk of  bias which covered allocation randomization, 
concealment, blinding, incomplete outcome data, 
dropouts, and selective outcome reporting. This was 
encoded using RevMan 5.4. For each domain in the 
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tool, a statement or description was encoded to assist 
the reviewers in assessing the degree of  the risk of  
bias. Two review authors assessed the risk of  bias 
based on the criteria for judging the review of  bias. 
Disagreements were resolved by discussion and if  not 
resolved, was done by arbitration. A table for the risk 
of  bias was generated using RevMan 5.4.
 The proportion with successful treatment was 
extracted from the data. A 2 x 2 table was developed 
with the frequencies of  those who had and did not have 
successful treatment tabulated. The relative risk was 
computed for each data set. The data set was encoded 
in RevMan 5.4 for analysis. The Mantel-Haenszel 
method was used for pooling together the effect of  
individual data using relative risk. P < 0.05 was used 
as a statistical significance level together with the 
95% confidence interval. A relative risk of  > 1.00 was 
deemed as a positive outcome which would favor the 
use of  Sacharomyces boulardii. The use of  a random or 
fixed effects model was determined by the statistical 
heterogeneity which was evaluated by chi-square and 
I-tests.4 An I2 value of  0 to < 40% was considered 
as no significant heterogeneity, 30-60% as moderate 
heterogeneity, 50-90% as substantial heterogeneity 
and 75-100% as significant heterogeneity. The 
authors used an I2 result of  > 75% and a X2 result 
of  p < 0.01 as indicative of  statistical heterogeneity.5 
Continuous outcomes were analyzed using weighted 
mean differences (with 95% CI) or standardized mean 
differences (95% CI) if  different measurement scales 
were used. Skewed data and non-quantitative data 
were presented descriptively.
 The authors evaluated whether selective reporting 
of  outcomes (outcome reporting bias) was present. 
The fixed effects estimate was compared against the 
random effects model to assess the presence of  small 
sample bias in the published literature (i.e., in which 
the effect of  the intervention is more beneficial in 
smaller studies). In the presence of  small sample 
bias, the random effects estimate of  the intervention 
is more appropriate than the fixed effects estimate. 
The potential for reporting bias was further explored 
by funnel plots if  ≥ 10 studies were available.

Results
A total of  497 titles were identified from the search 
and 17 more were identified through the references 
and abstracts. After removal of  duplicates, 454 titles 
remained, of  which 370 titles were excluded because 

the titles clearly identified that the articles were not 
about effect of  Saccharomyces boulardii on diarrhea. 
The full texts of  the remaining 84 articles were 
retrieved and assessed for relevance; 68 titles were 
excluded for reasons stated in Figure 1. Sixteen full 
text articles were included in the systematic review but 
only 11 studies were included in the meta-analysis as 
five articles had unclear and/or undefined outcome 
measurements and results (Figure 1).

Figure 1.  Flow diagram, Saccharomyces boulardii for diarrhea

Study Characteristics Table 1 shows the characteristics 
of  the 11 included studies which involved a total of  
1,541 participants consisting of  812 participants in the 
treatment and 729 in the control groups, respectively. 
The combined study population included infants and 
children from one month to 14 years of  age. The dose 
of  Saccharomyces boulardii ranged from 250 to 500 mg 
in two divided doses given for 5 days except in one 
study. The most common comparator was a placebo. 
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The other comparators were oral rehydrating solution 
(ORS) in three studies, and lactic acid. Seven studies 
looked at the duration of  post-intervention diarrhea 
and five studies looked at clinical cure or efficacy.

Risk of bias (Figure 2) All except one study had 
randomization and allocation concealment. One study 
did not specify allocation concealment. Three studies 
did not specify if  blinding was done. Three studies 
conducted an intention-to-treat analysis. Attrition 

Table 1. Characteristics of 11 included studies 

Author, year, 
country 

Total 
patients Inclusion criteria Control S. boulardii 

dose 
Duration 

(days) Outcome measured 
Etiology 

of 
diarrhea 

Naflesia6 

 2011, Brazil 176 

Children 6-48 months, no 
other diarrhea episode or 
antibiotics use 2 weeks before 
trial, acute diarrhea within 72 
hours before hospitalization 

Placebo 200 mg BID 5 

Clinical cure (evacuation 
frequency < 3 times per day 
or stool consistency 
improved for at least 24 
hours. 

Rotavirus, 
non-
rotavirus 

Asmat7 
2018,Pakistan 200 Children with diarrhea < 14 

days 
Lactic 
acid 

150-250 
mg/day, 2 
divided doses 

5 
Efficacy - frequency and 
consistency of stools (not 
defined) 

Undefined 

Kurugol11 
2005, Turkey 200 Children 3 mo-7 yr, with 

acute diarrhea Placebo 250 mg/day 5 

The duration of diarrhea, 
i.e., the time from start of 
treatment until appearance 
of first normal stool 

Mixed 

Das12  
2016, India 58 

Children 3 mo-5 yr with acute 
diarrhea < 48 h duration, 
moderate to severe 
dehydration  

Placebo 250 mg BID 1 Duration of acute diarrhea 
(hours) Rotavirus 

Riaz13  
2012, India 90 

Children 3-59 mo with acute 
onset diarrhea (of less than < 
48 h) 

Placebo 250 mg BID 5 Duration of post intervention 
diarrhea 

Rotavirus 
& cholera 

Shan14  
2013, China 42 

Children 6 mo-14 yr with 
diarrhea after antibiotic 
treatment of URTI 

Placebo 250 mg BID  

Duration of diarrhea 
(number of days of 
continuous diarrhea, from 
the first diarrheic stool until 
first normal stool) 

Antibiotic 
associated  

Canani15  
2007, Italy 183 

Children 3-36 mo consulting 
for acute diarrhea. (< 48 
hours) 

ORS 
alone 

5×109 live 
micro-
organisms/dose 
BID 

None 
Duration of diarrhea and 
daily number & consistency 
of stools 

Undefined 

Grandy16  
2010, Bolivia 41 Children 1-23 months with 

acute diarrhea, rotavirus (+) Placebo BID 5 
Length of diarrhea (hours), 
from admission to first 
formed stool 

Rotavirus 

Htwe8  
2008 Myanmar 100 

Children 3 mo-10 yr with 
acute watery diarrhea < 7 
days 

ORS 
alone 250 mg BID 5 < 3 stools per day or stools 

with solid consistency only Undefined 

Vandenplas10 
2006 88 

Infants and children 3 mo-2 
yr (urban, middle social 
class), with acute, mild to 
moderate diarrhea 

 250 mg OD or 
BID 6 

Number of stools on day 4 
and 7 (‘stool output’) and 
the number of patients with 
diarrhea > 7 days 

Undefined 

Dinleyici9 
2015, Turkey 363 

Children 3-60 mo, with acute 
watery diarrhea, 12 to 72 h, 
requiring hospitalization in 
Turkey. 

ORS 
alone 250 mg BID 5 

 Duration of diarrhea (hours) 
from admission until 
cessation of diarrhea (first 
normal stool according to 
Bristol score) 

Undefined 

 

 

Table 1.  Characteristics of 11 included studies

ranged from 0 to 16.7%; three studies did not specify 
if  there was any attrition or dropouts. 

Results of individual studies and synthesis 
Clinical cure/cessation of  diarrhea  Five studies 
reported clinical cure or efficacy defined as cessation 
of  diarrhea, with some variations: 1) evacuation 
frequency < 3 times a day, or stool consistency 
improved for at least 24 hours; 2) < 3 stools per day or 
stools with solid consistency only; and 3) appearance 
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Figure 2.  Summary of risk of bias for included studies

of  first normal stool based on the Bristol score. All 
five studies showed a significant beneficial response to 
Saccharomyces boulardii treatment (RR = 1.28-3.17).6–10 
Rotavirus was identified as the etiology of  diarrhea in 
three studies, while two did not mention the etiology. 
The study measured cessation of  diarrhea from 3 to 7 
days. Overall, the study had a total of  923 participants 
and a significant beneficial (RR = 1.68, 95% CI = 
1.48, 1.92; p < 0.001) response for Saccharomyces 
boulardii in the cessation of  diarrhea. A fixed effects 
model was used due to the I2 score of  70% and X2  of  
0.01 (Figure 3).
 Duration of  diarrhea Seven studies reported a 
shorter duration of  diarrhea (0.43 to 6.66 days), with 
three citing a significant decrease.10–16 The overall 
decrease in the duration of  diarrhea was 1.65 days 
but this was not statistically significant (-4.44-1.15; 
p = 0.25). A random effects model was used due to 
the presence of  heterogeneity (x2 < 0.001). 

 Duration of  hospitalization Four studies revealed a 
shorter duration of  hospitalization in the Saccharomyces 
boulardii groups with a mean decrease ranging from 
0.63 to 1.52 days; this was statistically significant in 
three studies. Overall, the four studies with a total 
of  519 participants showed a statistically significant 
(1.25–0.77; p < 0.001) mean decrease (1.01 days) 
in hospitalization with Saccharomyces boulardii as 
compared to placebo. A fixed effects model was used 
because of  the I2 of  60 and x2 of  0.06.
 Duration of  vomiting Three of  four studies 
showed a decrease in the duration of  vomiting 
ranging from 0.10 to 1.61 days in the Saccharomyces 
boulardii group, with two studies citing a statistically 
significant difference. One study showed no difference 
in the duration of  vomiting between those given 
Saccharomyces boulardii and placebo. Overall, there 
was a statistically significant decrease (0.18 days or 
4.32 hours, p = 0.04) in the duration of  vomiting 
among those given Saccharomyces boulardii. 

Figure 3.  Comparison of clinical cure for Saccharomyces boulardii and control 
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Figure 4.  Comparison of duration of diarrhea for Saccharomyces boulardii and control

Figure 5.  Comparison of duration of hospitalization for Saccharomyces boulardii and control

Figure 6.  Comparison of duration of vomiting for Saccharomyces boulardii and control

Discussion
According to UNICEF Statistics from 2001-2015, 
annual diarrheal deaths in children less than 5 years 
of  age have been reduced to 9% of  total pediatric 
deaths worldwide. However, 10% of  the deaths due 
to acute diarrhea worldwide are from South Asia, 
thus it is imperative to find ways to reduce mortality 
from diarrhea. One of  the modalities being advocated 
for diarrheal treatment is the provision of  probiotics. 
Probiotics are live microorganisms that can be 
formulated into many different types of  products, 

such as food, drugs, and dietary supplements. Several 
studies have documented the effect of  probiotics on 
a wide variety of  gastrointestinal and extraintestinal 
disorders, including inflammatory bowel disease, 
irritable bowel syndrome, vaginal infections, and on 
immune enhancement.17

 In this era of  probiotics and good and bad 
bacteria, physicians are overwhelmed with numerous 
new medications and supplements bearing different 
forms of  pro- and prebiotics and good bacteria, 
including Saccharomyces boulardii. At present, there 
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are five food supplements available in the Philippines 
containing Saccharomyces boulardii, two of  which are 
also classified as antidiarrheals. The different drug 
companies have their own claims on the effectiveness 
of  their product.18

 A total of  11 clinical trials were included in the 
meta-analysis. For the primary endpoint of  clinical 
cure or efficacy of  Saccharomyces boulardii in the 
treatment of  acute diarrhea, five studies showed a 
statistically significant increase in the rate (RR = 1.68) 
of  clinical cure for those who received Saccharomyces 
boulardii. This translates to a number needed to treat 
of  four individuals. For the duration of  diarrhea, 
although previous studies and meta-analyses showed 
that Saccharomyces boulardii provided a statistically 
significant decrease in the duration of  diarrhea, our 
meta-analysis did not share the same statistically 
significant result. However, it should be noted that the 
seven studies still showed a decrease in the duration 
of  diarrhea.
 For the duration of  hospitalization, four studies 
showed a statistically significant decrease in the 
duration of  hospitalization in favor of  Saccharomyces 
boulardii  (mean difference of  1.01 days). For 
the duration of  vomiting, four studies showed a 
statistically significant decrease in the duration 
of  vomiting in favor of  Saccharomyces boulardii 
(mean difference 4.32 hours, p = 0.04). There were 
no reported adverse events in any of  the studies 
cited. Literature shows that Saccharomyces boulardii 
administration causes Saccharomyces cerevisiae 
fungemia especially in patients with severe general or 
intestinal disease who had an indwelling catheter.19,20 
Other reviews and clinical trials showed similar 
moderate favorable results with the use Saccharomyces 
boulardii regardless of  clinical outcome measure.21-25

 S. boulardii is a non-pathogenic probiotic yeast 
which is naturally resistant to antibiotics and gastric 
acidity.26 The mechanisms of  action for the beneficial 
effect of  Saccharomyces boulardii for diarrhea are 
as follows: a) antimicrobial activities that inhibit 
growth and invasion of  pathogens and/or their 
adhesion; b) decreased bacterial gut translocation 
and improvement in  the intestinal barrier function 
in an animal model; c) stimulation of  local immunity 
by increasing the mucosal immune response and 
secretory IgA intestinal levels in an animal model; 
d) the enzymatic effects mediated through the 
increased release of  polyamines, resulting in an 
increase in disaccharidases; and e) decrease in the 

inflammatory process through the inhibition of  the 
NF-B translocation into the nucleus.27-35

 This study has several limitations: most of  the 
articles published have some form of  publication 
bias, as those with neutral or negative results for 
treatment may remain unpublished; and the attrition 
of  most studies was not reported. This could result 
in the non-inclusion of  those who dropped out in the 
determination of  clinical outcomes, especially if  the 
dropout was due to treatment side effects or ineffective 
treatment of  symptoms. It is also recommended that 
more studies on supplemental treatment of  antibiotic-
managed diarrhea be conducted, as most of  the 
studies included involve non-antibiotic treatment of  
loose bowel symptoms.
 A systematic review and meta-analysis of  11 
clinical trials involving a total of  1,541 participants, 
showed a favorable result for the use of  Saccharomyces 
boulardii in the treatment of  diarrhea in children. 
Seven studies showed a statistically significant 
increase in rate of  clinical cure among those given 
Saccharomyces boulardii. Four studies each showed a 
statistically significant decrease in the duration of  
hospitalization and the duration of  vomiting. There 
was also a decrease in the duration of  diarrhea 
however the results were not statistically significant. 
The etiology of  diarrhea in most studies is also 
unknown or does not have a bacterial cause, which 
makes the utility of  supplementing treatment with 
antibiotic therapy inconclusive. 
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