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Introduction: Diarrheal disorders remain a major disease burden throughout the world in pediatrics that remains 
a health problem. Several treatment methods have been proposed to treat diarrhea, however each of them has 
some problems. 
Objectives:  The aim of this study was the evaluation the effect of oral Saccharomyces boulardii on the duration 
and severity of colitis.
Patients and Methods: This randomized clinical trial study included ninety-four patients with acute colitis were 
enrolled. The children were divided randomly into case and control groups. The control group received supportive 
treatment including intravenous or oral fluid therapy (ORS solution), antibiotic treatment with azithromycin 
suspension, and zinc sulfate syrup daily for five days. In addition to the mentioned treatments, the intervention 
group received S. boulardii as a probiotic capsule. Then, the duration and severity of diarrhea based on the 
Vesikari score were evaluated for all the patients for five first days.
Results: The mean of Vesikari score after the first day in both groups was similar, while after the third and fifth 
day in the probiotic group this score was lower than the control group (5.11 ± 1.73 versus 6.13 ± 2.25, P=0.031 
and 2.36 ± 1.16 versus 4.28 ±1.19, P<0.001, respectively). Furthermore, the number of diarrhea per day in 
the probiotic group was significantly lower after the first day in contrast to the control group, which remains 
significant at the end of the fifth day (2.32 ± 0.51 versus 2.83 ± 1.23, P=0.047). Moreover, we found that the 
diarrhea duration (P<0.001), fever duration (P=0.029), and duration of hospitalization (P=0.006) were statistically 
lower in the case group as compared to the control.
Conclusion: Saccharomyces boulardii had a beneficial effect as a probiotic agent in reducing the severity and 
duration of diarrhea, which could be beneficial for the treatment of colitis.
Trial Registration: The trial protocol was approved by the Iranian Registry of Clinical Trials (identifier: 
IRCT20161026030525N2); https://www.irct.ir/trial/24229; ethical code: IR.AJUMS.REC.1395.54.
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Introduction
Diarrhea remains a major disease burden 
throughout the world among children, which 
is the second cause of mortality in children. 
Diarrhea is defined as three or more loose or 
watery stools in 24 hours and acute diarrhea 
is less than 14 days, and persistent is defined 
as 14 days or more (1). Therefore, definitions 
of diarrheal episodes are usually based on the 
duration of symptoms rather than etiology. In 
a systematic review by Johnston et al, multiple 
definitions of diarrhea and resolution were 
introduced (2). Acute diarrhea caused by 
pathogens may induce colitis with features 

Key point 

Oral Saccharomyces can be added to azithromycin in 
the treatment of infectious colitis. Duration of diarrhea, 
duration of fever, and duration of hospitalization 
were lower in the group who were treated with 
azithromycin and Saccharomyces boulardii compared 
to azithromycin alone.

of gastroenteritis, bloody stool, or severe 
intra-abdominal infections (3). Another 
suggested method for the treatment of 
diarrhea is probiotics. A probiotic is a living 
microorganism that is beneficial for the host. 
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Different mechanisms such as antibacterial action (4), 
degradation of toxin (5), and bacterial adherence to the 
probiotics are the suggested mechanisms (6). Few clinical 
trials were conducted about the effects of probiotics in 
acute infectious diarrhea, therefore,  we decided to evaluate 
and compare the duration of diarrhea after oral probiotic 
treatment in children with acute colitis. 

Objectives
The aim of this study was to compare Saccharomyces 
boulardii plus azithromycin versus azithromycin alone in 
the treatment of acute colitis.

Patients and Methods 
Target group
This double-blind randomized placebo-controlled clinical 
trial was carried out in the pediatrics department of 
Ahvaz Abuzar children’s hospital, southwest of Iran from 
November 2019 to May 2020. The duration of diarrhea 
and other healing parameters of patients receiving oral 
probiotics (intervention group) were compared to patients 
receiving traditional treatment (control group). Inclusion 
criteria consisted of children referred to emergency and 
pediatrics department with acute colitis with diarrhea 
manifestation, parents who signed a consent form to 
participate in the study, patients with fever and watery 
stools more than three times a day and less than 72 hours 

after the onset of the disease (7) with dysentery or more 
than five white blood cells and any number of red blood 
cells in the stool test (consider as colitis), and aged 3 
months to 14 years. Exclusion criteria consisted of patients 
with immunodeficiency, severe abdominal distension, 
coexisting acute systemic illnesses (eg, sepsis and 
pneumonia), an underlying disorder with inflammatory 
bowel disease or clinical evidence of chronic disease (eg, 
chronic liver disease), a history of surgical operation of 
the gastrointestinal tract, antibiotics or probiotics use in 
the two weeks preceding starting therapy, oral intolerance 
or lack of response to treatment that needs for antibiotics 
other than azithromycin. Azithromycin was selected 
according to the result of the local studies for antibiotic 
resistance. We also excluded patients with uncompleted 
data.

Study design 
One hundred patients with acute colitis, who had been 
diagnosed by pediatric specialists and based on clinical 
and para-clinical findings and inclusion and exclusion 
criteria were included. The study flowchart is shown in 
Figure 1.

The participants were randomly allocated into two 
groups using a block randomization procedure with 
matched subjects in each block based on gender and 
age. Ninety-four patients completed the study; 47 from 

 

 

Assessed for eligibility (n=100) 

Excluded (n=6) 
   Not meeting inclusion criteria (n=1) 
   Declined to participate (n=5) 

 

Analysed (n=47) 
 Excluded from analysis (Dropped out) (n=0) 

Lost to follow-up (unavailable for assessment visit) 
(n=0) 

Discontinued intervention (n=0) 

Allocated to intervention (n= 47) 

 Received allocated intervention (n=47) 

 Did not receive allocated intervention (n=0) 

Lost to follow-up (unavailable for assessment visit) 
(n=0) 

Discontinued intervention (n=0) 

 

Allocated to control (n= 47) 

 Received allocated placebo (n=47) 

 Did not receive allocated intervention (n= 0) 

Analysed (n=47) 
 Excluded from analysis (Dropped out) (n=0) 

 

Allocation 

Analysis 

Follow-Up 

Randomized (n= 94) 

Figure 1. CONSORT flowchartof the study.
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the intervention group and 47 from the control group. 
After obtaining informed consent, eligible patients 
were enrolled. The control group received supportive 
treatment including intravenous or oral fluid therapy 
(oral rehydration solution), antibiotic treatment with 
azithromycin suspension (Azirosin, Tehran Shimi 
Pharmaceutical Company) with a dosage of 12 mg/kg on 
the first day and then 6 mg/kg daily and the duration of 
treatment was five days and received 20 mg of zinc sulfate 
syrup daily (Alborz Daru Pharmaceutical Company). In 
addition to the mentioned treatments, the intervention 
group received S. boulardii as a probiotic capsule under 
the brand name Yomogi (250 mg) (Ardeypharm GmbH, 
German). Children over three months receive a 250 mg 
capsule every 12 hours for up to five days (8).

The control group received the placebo in the form of 
capsules similar to Yomogi capsules in shape and color 
(containing starch from the German company Merck with 
code number 11886) but without S. boulardii. Probiotic 
powders and placebo were similar in appearance, taste, 
and smell. Stool samples were taken for stool exam and 
stool culture and also blood sample for leukocytosis or 
leukopenia or eosinophilia was taken from all patients. 
From randomization to the end of the 5-day treatment 
period, parents were asked to record the following clinical 
parameters in a subject diary: the total number of stools 
daily and diarrhea or fecal consistency, constipation, 
vomiting, the total volume of oral rehydration solution  
taken during the day, the date and time of the first 
semisolid stool. Some other clinical parameters were 
evaluated by the physician according to the following: 
appetite and daily intake, body-weight change, bloating 
or abdominal distension, abdominal pain, colic pain, and 
fever which were also assessed. Moreover, the severity of 
clinical symptoms was recorded based on Vesikari score 
(9, 10) (Table 1).

Data analysis
Data were analyzed and reported only for patients with 
completed information. Statistical analysis of data was done 
using SPSS version 22 software (SPSS Inc., Chicago, IL, 
USA). The chi-square test was used to compare qualitative 

variables between groups. Kolmogorov-Smirnov test, 
student t test, Mann-Whitney U test, Wilcoxon, ANOVA 
were used for data analysis. The two-tailed P value of less 
than 0.05 was considered significant.

Results
Demographic features in terms of age (P = 0.628) and 
gender (P = 0.836) in both probiotic and control groups 
were similar (Table 2). Six patients were dropped out and 
finally, 94 patients completed the research (Figure 1). 
Before the intervention, studied variables including the 
number of diarrhea per day and Vesikari score did not 
show a significant difference between the groups (P > 0.05).

Mean Vesikari score after the first day in both groups was 
similar, while after the third and fifth day in the probiotic 
group were lower than the control group (5.11 ± 1.73 
versus 6.13 ± 2.25, P = 0.031 and 2.36 ± 1.16 versus 4.28 
±1.19, P < 0.001, respectively). The number of diarrhea per 
day in the probiotic group was significantly lower after the 
first day in contrast to the control group, which remains 
significant at the end of the fifth day (2.32 ± 0.51 versus 
2.83 ±1.23, P = 0.047). As shown in Table 1, a significant 
interaction effect between time and group on all outcome 
measures was observed in the terms of the number of 
diarrhea (F (1, 92) = 15.39, P < 0.001) and Vesikari score 
(F (1, 92) = 4.05, P = 0.007). Diarrhea duration (P < 0.001), 
fever duration (P = 0.029), and duration of hospitalization 
(P = 0.006) were significantly lower in the probiotic group 
as compared to the control (P < 0.05; Table 1).

Discussion
Acute diarrhea is an important cause of childhood 
health problem especially in third world countries (11). 
Several types of drugs were recommended to reduce the 
duration of acute diarrhea (12). Our study evaluated 
the clinical effectiveness of probiotic products on acute 
diarrhea. According to our results, S. boulardii can reduce 
the severity of diarrhea with statistical significance as 
compared to individuals in the control group. 

Our results were similar to the results of previous 
studies (13-16). Moreover, Vesikari score improved under 
probiotic colonization, which contains different parameters 

Table 1. Vesikari clinical severity scoring system parameters and scores

Parameter 1 2 3

Diarrhea

Maximum number of stools per day 1-3 4-5 ≥6

Diarrhea duration (day) 1-4 5 ≥6

Vomiting

Maximum number per day 1 2-4 ≥5

Vomiting duration (day) 1 2 ≥3

Maximum body temperature (℃) 37.1–38.4 38.5–38.9 ≥39.0

Severity of dehydration (%) N/A 1–5 ≥6

Treatment Rehydration Hospitalization N/A

Severity rating scales <7 (mild) 7–10 (moderate) ≥11(severe)
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including diarrhea parameters, vomiting parameters, body 
temperature, the severity of dehydration, and treatment. 
Probiotics also reduced the duration of fever after the start 
of the treatment, as well as the reduction in duration of 
hospitalization. 

The study cunducted by Souza and Jorge (17) showed 
no beneficial effect of probiotics on the course of diarrhea. 
The species of probiotics, the dosage, or antibiotics therapy 
may reduce the anaerobic bacteria of the intestinal flora.

The study by Allen et al showed that probiotics reduced 
the duration and severity of diarrhea(1). Furthermore, 
Huang et al (18) have shown that bacterial probiotic therapy 
shortens the duration of acute diarrheal illness in children. 
Mourey et al (19) have shown that probiotics in children 
with acute diarrhea were shown effective in decreasing the 
severity and duration of diarrhea in children.

Promotion of gut mucosal barrier integrity, anti-
pathogenic effect as well as modulation of host immunity 
may be the effect of S. boulardii (12, 20). Furthermore, some 
studies showed an approximately one day faster recovery 
from diarrhea with S. boulardii (21-25). S. boulardii may 
be beneficial for the treatment of acute colitis in children. 

Conclusion 
This study showed the beneficial effects of S. boulardii as 
a probiotic agent in reducing the severity and duration of 
diarrhea. However, more studies are recommended for 
better results.

Limitations of the study
This study was a single-center and limited sample size. 
Further multi-centric studies on this subject recommend. 

Acknowledgments
This study was extracted from M.D., thesis of Masumeh Alizadeh 
at this university (Thesis #RDC-9502). We gratefully acknowledge 
the dedicated efforts of the investigators, the coordinators, and the 

volunteer patients who participated in this study. 

Authors’ contribution 
MiA, NM, HJ and AS were the principal investigators. MA, HJ and 
BC wrote the draft of the manuscript. MA, NM, HJ and MaA were 
included in data collection. HJ and BC analyzed data. MA, HJ and 
AS supervised research and reviewed the manuscript. All authors 
read and approved the content of the manuscript and confirmed the 
content and integrity of any part of the work.

Conflicts of interest
The authors declare that they have no competing interests.

Ethical issues
The research was conducted in accordance with the principles of 
the Declaration of Helsinki. This study was approved by the ethical 
committee of the Ahvaz Jundishapur University of Medical Sciences 
(No. IR.AJUMS.REC.1395.54). Written informed consent was signed 
by parents or legal guardians. 

 
Funding/support
This study was supported by the research affair of Ahvaz Jundishapur 
University of Medical Sciences (RDC-9502).

References
1.	 Allen SJ, Martinez EG, Gregorio GV, Dans LF. Probiotics 

for treating acute infectious diarrhoea. Cochrane Database 
Syst Rev. 2010;2010:CD003048. doi: 10.1002/14651858.
CD003048.

2.	 Johnston BC, Shamseer L, da Costa BR, Tsuyuki RT, Vohra 
S. Measurement issues in trials of pediatric acute diarrheal 
diseases: a systematic review. Pediatrics. 2010;126:e222-31. 
doi: 10.1542/peds.2009-3667.

3.	 Lai HH, Chiu CH, Kong MS, Chang CJ, Chen CC. Probiotic 
Lactobacillus casei: Effective for Managing Childhood Diarrhea 
by Altering Gut Microbiota and Attenuating Fecal Inflammatory 
Markers. Nutrients. 2019;11:1150. doi: 10.3390/nu11051150.

4.	 Bernet-Camard MF, Liévin V, Brassart D, Neeser JR, Servin AL, 
Hudault S. The human Lactobacillus acidophilus strain LA1 
secretes a nonbacteriocin antibacterial substance(s) active in 
vitro and in vivo. Appl Environ Microbiol. 1997;63:2747-53. 
doi: 10.1128/aem.63.7.2747-2753.

5.	 Castagliuolo I, LaMont JT, Nikulasson ST, Pothoulakis C. 

Table 2. Patient demographics and clinical characteristics

Variables
Groups

P valuea df, Error F Sig.b

Probiotic (n=47) Control (n=47)

Age (year) 6.06 ± 2.78 5.91 ±2.99 0.628 - - -

Gender (male) 23 (48.9 %) 22 (46.8 %) 0.836 - - -

Number of diarrhea (per day)

At admission 8.17 ± 2.75 8.55 ±2.16 0.217

(1, 92) 15.39 <0.001
Day 1 6.53 ± 2.34 7.57 ±1.7 0.038

Day 3 2.72 ± 1.41 4.51 ±2.5 0.001

Day 5 2.32 ± 0.51 2.83 ±1.23 0.047

Vesikari score

At admission 10.53 ± 2.52 10.06 ±2.28 0.408

(1, 92) 4.05 0.047
Day 1 6.77 ± 2.36 7.15 ±2.65 0.404

Day 3 5.11 ± 1.73 6.13 ±2.25 0.031

Day 5 2.36 ± 1.16 4.28 ±1.19 <0.001

Diarrhea duration (day) 2.19 ± 1.22 3.83 ±2.2 <0.001 - - -

Fever duration (day) 2.34 ± 0.98 2.77 ±0.89 0.029 - - -

Duration of hospitalization (day) 2.21 ± 0.69 2.51 ±0.505 0.006 - - -
a Comparison between two group of study for each day separately. 
b Total comparison for day 1, day 3, and day 5 for both group.



                              Immunopathologia Persa  Volume x, Issue x, 2022 5

Diarrhea in children

Saccharomyces boulardii protease inhibits Clostridium difficile 
toxin A effects in the rat ileum. Infect Immun. 1996;64:5225-
32. doi: 10.1128/iai.64.12.5225-5232.1996.

6.	 Gedek BR. Adherence of Escherichia coli serogroup O 157 
and the Salmonella typhimurium mutant DT 104 to the surface 
of Saccharomyces boulardii. Mycoses. 1999;42:261-4. doi: 
10.1046/j.1439-0507.1999.00449.x

7.	 Huang YF, Liu PY, Chen YY, Nong BR, Huang IF, Hsieh KS, 
et al. Three-combination probiotics therapy in children with 
salmonella and rotavirus gastroenteritis. J Clin Gastroenterol. 
2014;48:37-42. doi: 10.1097/MCG.0b013e31828f1c6e.

8.	 Cetina-sauri G, Basto GS. Therapeutic evaluation of 
Saccharomyces boulardii in Children with acute diarrhea Ann 
Pediatr (PARIS) ; 1994: 41:397-400.

9.	 Clark HF, Bernstein DI, Dennehy PH, Offit P, Pichichero M, 
Treanor J, et al. Safety, efficacy, and immunogenicity of a live, 
quadrivalent human-bovine reassortant rotavirus vaccine in 
healthy infants. J Pediatr. 2004;144:184-90. doi: 10.1016/j.
jpeds.2003.10.054.

10.	 Ruuska T, Vesikari T. Rotavirus disease in Finnish children: 
use of numerical scores for clinical severity of diarrhoeal 
episodes. Scand J Infect Dis. 1990;22:259-67. doi: 
10.3109/00365549009027046.

11.	 Zimmerman CM, Bresee JS, Parashar UD, Riggs TL, Holman 
RC, Glass RI. Cost of diarrhea-associated hospitalizations and 
outpatient visits in an insured population of young children 
in the United States. Pediatr Infect Dis J. 2001;20:14-9. doi: 
10.1097/00006454-200101000-00004.

12.	 Farthing MJ. Novel targets for the pharmacotherapy of 
diarrhoea: a view for the millennium. J Gastroenterol Hepatol. 
2000;15:G38-45. doi: 10.1046/j.1440-1746.2000.02264.x.

13.	 Rosenfeldt V, Michaelsen KF, Jakobsen M, Larsen CN, Møller 
PL, Pedersen P, et al. Effect of probiotic Lactobacillus strains in 
young children hospitalized with acute diarrhea. Pediatr Infect 
Dis J. 2002;21:411-6. doi: 10.1097/00006454-200205000-
00012.

14.	 Guandalini S, Pensabene L, Zikri MA, Dias JA, Casali LG, 
Hoekstra H,et al. Lactobacillus GG administered in oral 
rehydration solution to children with acute diarrhea: a 
multicenter European trial. J Pediatr Gastroenterol Nutr. 
2000;30:54-60. doi: 10.1097/00005176-200001000-00018.

15.	 Canani RB, Cirillo P, Terrin G, Cesarano L, Spagnuolo MI, De 
Vincenzo A, et al. Probiotics for treatment of acute diarrhoea in 
children: randomised clinical trial of five different preparations. 
BMJ. 2007;335:340. doi: 10.1136/bmj.39272.581736.55.

16.	 Corsello G, Carta M, Marinello R, Picca M, De Marco G, 
Micillo M, et al. Preventive effect of Cow’s milk fermented 
with Lactobacillus paracasei CBA L74 on common infectious 
diseases in children: a multicenter randomized controlled trial. 
Nutrients. 2017;9:669. doi: 10.3390/nu9070669. 

17.	 Souza DN, Jorge MT. The effect of Lactobacillus casei and 
Bifidobacterium breve on antibiotic-associated diarrhea 
treatment: randomized double-blind clinical trial. Rev 
Soc Bras Med Trop. 2012;45:112-6. doi: 10.1590/s0037-
86822012000100021. 

18.	 Huang JS, Bousvaros A, Lee JW, Diaz A, Davidson EJ. Efficacy of 
probiotic use in acute diarrhea in children: a meta-analysis. Dig 
Dis Sci. 2002;47:2625-34. doi: 10.1023/a:1020501202369.

19.	 Mourey F, Sureja V, Kheni D, Shah P, Parikh D, Upadhyay U, 
et al. A Multicenter, Randomized, Double-blind, Placebo-
controlled Trial of Saccharomyces boulardii in Infants 
and Children With Acute Diarrhea. Pediatr Infect Dis J. 
2020;39:e347-e351. doi: 10.1097/INF.0000000000002849.

20.	 Czerucka D, Rampal P. Diversity of Saccharomyces boulardii 
CNCM I-745 mechanisms of action against intestinal 
infections. World J Gastroenterol. 2019;25:2188-2203. doi: 
10.3748/wjg.v25.i18.2188

21.	 Billoo AG, Memon MA, Khaskheli SA, Murtaza G, Iqbal K, 
Saeed Shekhani M, et al. Role of a probiotic (Saccharomyces 
boulardii) in management and prevention of diarrhoea. World 
J Gastroenterol. 2006;12:4557-60. doi: 10.3748/wjg.v12.
i28.4557.

22.	 Burande MA. Comparison of efficacy of Saccharomyces 
boulardii strain in the treatment of acute diarrhea in children: A 
prospective, single-blind, randomized controlled clinical trial. 
J Pharmacol Pharmacother. 2013;4:205-8. doi: 10.4103/0976-
500X.114603.

23.	 Das S, Gupta PK, Das RR. Efficacy and Safety of Saccharomyces 
boulardii in acute rotavirus diarrhea: double blind randomized 
controlled trial from a developing country. J Trop Pediatr. 
2016;62:464-470. doi: 10.1093/tropej/fmw032.

24.	 Riaz M, Alam S, Malik A, Ali SM. Efficacy and safety of 
Saccharomyces boulardii in acute childhood diarrhea: a 
double blind randomised controlled trial. Indian J Pediatr. 
2012;79:478-82. doi: 10.1007/s12098-011-0573-z. 

25.	 Dinleyici EC, Kara A, Dalgic N, Kurugol Z, Arica V, Metin O, et 
al. Saccharomyces boulardii CNCM I-745 reduces the duration 
of diarrhoea, length of emergency care and hospital stay in 
children with acute diarrhoea. Benef Microbes. 2015;6:415-
21. doi: 10.3920/BM2014.0086.


