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ABSTRACT 

Objective: To compare World Health Organization treatment for acute watery diarrhea in children with and 
without probiotic Saccharomyces boulardii in terms of mean duration of diarrhea. 
Study Design: Comparative cross sectional study. 
Place and Duration of Study: Combined Military Hospital Tarbela, Pakistan, from Jan 2019 to Jul 2019. 
Methodology: Eighty four children were enrolled in this study using inclusion and exclusion criteria. Two groups 
were made. Group A was treated with oral Zinc (10mg for <6 months old, 20mg for >6 months old for 14 days); 
low osmolarity Oral rehydration salt by 5 ml/kg per hour and continuation of nutritious feeding. Group B was 
treated with 250mg twice daily Sacchromyces boulardii along with oral Zinc (10mg for <6months old, 20mg for 
>6 months old for 14 days); low osmolarity Oral rehydration salt by 5 ml/kg per hour and continuation of nutri-
tious feeding. Assessment included anthropometric measurements, hydration status, daily frequency and 
consistency of stools. Baseline investigations were sent to Combined Military Hospital, Tarbela Laboratory. Data 
was recorded on a specially designed proforma. 
Results: Duration of diarrhea was significantly lower in children who were given Saccharomyces boulardii      
with Zinc as compared to children who were given Zinc alone. i.e., group-A (Zinc): 53.31 hrs vs. group-B (Zinc+ 
Saccharomyces boulardii): 36.37 hrs, p<0.001 
Conclusion: Saccharomyces boulardii can be effectively used with Zinc to treat acute watery diarrhea in children 
less than five years of age as it significantly reduces mean duration of diarrhea.   
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INTRODUCTION 

Diarrhea as defined by the World Health 
Organization (WHO) is passing three or more 
loose or watery stools and an increase in stool 
frequency over 24-hour period1. Annually greater 
than 750,000 deaths occur in children under five 
year of age, especially in developing countries; 
making it second leading cause of death in this 
age group1. Oral rehydration salt (ORS), conti-
nued nutritious feeding and zinc are mainstay         
of World Health Organization recommended 
treatment for acute watery diarrhea2.  

One of the natural approaches for acute 
watery diarrhea is use of probiotics3. Probiotics 

are living microorganisms that, when used in 
adequate amount, are beneficial for the health of 
the host4. They provide protective barriers; enha-
nce immune responses, and clear pathogens from 
the gastrointestinal tract3. 

Saccharomyces boulardii (SB) is one of the 
most commonly used probiotics5. It is a yeast that 
was first isolated from lychee in 19236. It has been 
safely prescribed over past 50 years as probiotic5.  

With diarrhea being second leading cause    
of death among children under five year of age 
there is need to look for alternative treatment 
modalities to reduce the burden of this illness. 
Saccharomyces boulardii is a time-tested probio-
tic. Evidence from different centers around the 
globe can lead to inclusion of this probiotic to 
World Health Organization standard treatment 
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protocol along with low osmolarity ORS, conti-
nued feeding and Zinc.   

METHODOLOGY 

Our study, was carried out at Combined 
Military Hospital Tarbela, from Jan 2019 to Jul 
2019 after the approval of Ethics Review Board 
(Ref no. 2018-14, dated Dec 12, 2018). Sample size 
was calculated using WHO calculator (1.1) with 
level of significance = 5%, power of test = 80%, 
pool standard deviation=27.5 (7), population 
mean=52.08 (7), test value= 64.04 (7) and sample 
size in each group (n) = 42 (7). 

Non-probability consecutive sampling was 
used. Inclusion criteria were children between 3 
months to 60 months of age; children with acute 
watery diarrhea for last 24 hours and admitted 
cases of both genders. Exclusion criteria were 
children having blood in stool or evidence of 
bacterial infection; children with severe dehydra-
tion; children having history of allergy to probio-
tics/yeast; children on anti-fungal medication 
and immuno-compromised children. Patients 
fulfilling the inclusion criteria were selected. The 
parents of the patients were explained accor-
dingly and informed written consent was taken 
after assuring them, benefits and risks of the 
study. Hospital registration number, name, age 
and gender were noted. Two groups were made 
by lottery method. Group A was treated with oral 
Zinc (Zincat OD by ATCO pharma; 10mg for 
<6months old, 20mg for >6 months old for 14 
days); low osmolarity ORS by 5 ml/kg per hour 
and continuation of nutritious feeding. Group B 
was treated with 250mg twice daily Sacchro-
myces boulardii (Enflor sachet by Hilton pharma; 
spores of similar pharmaceutical company) along 
with oral Zinc (Zincat OD by ATCO pharma; 
10mg for <6 months old, 20mg for >6 months old 
for 14 days); low osmolarity ORS by 5 ml/kg per 
hour and continuation of nutritious feeding. 
Assessment included anthropometric measure-
ments, hydration status, daily frequency and con-
sistency of stools. Baseline investigations inclu-
ding blood complete picture; C-reactive protein; 
serum urea, creatinine & electrolytes and stool 

routine examination were sent to Combined 
Military Hospital, Tarbela Laboratory. Date & 
time for intervention and improvement in      
stool consistency/frequency were recorded on a 
specially designed proforma. 

Data analysis was computer based with the 
use of SPSS-16. Mean and standard Deviation 
(SD) were calculated for quantitative variables 
like age and duration of diarrhea. Frequency and 
percentage were used for qualitative variables 
like gender. Independent sample t-test was 
applied to compare mean duration between two 
groups. A p-value <0.05 was taken as significant. 

RESULTS 

It was observed that duration of diarrhea 
was significantly lower in children who were 
given Saccharomyces boulardii (SB) with Zinc as 
compared to children who were given Zinc alone. 
i.e. group-A (Zinc): 53.31 ± 12.18 hrs vs. group-B 
(Zinc + SB): 36.37 ± 9.79 hrs, p-value <0.01. 

Mean ± SD age of children in group-A and in 
group-B was shown in table-I. In both treatment 

groups minimum and maximum age of children 
was 3 and 60 months respectively.  

Gender distribution in both groups was 
shown in table-II. 

Mean duration of duration of diarrhea was 
significantly shorter for children in group-B             
as compared to children in group-A. i.e. p-value 
<0.01, shown in table-III. 

Table-I: Demographic characteristic of patients in 
study groups: Age in months. 

 Group-A Group-B 

n 42 42 

Mean ± SD 18.26 ± 17.76 20.26 ± 17.42 

Min 3.00 3.00 

Max 60.00 60.00 
Group-A= Zinc, Group-B= Zinc + Saccharomyces boulardii 

Table-II: Demographic characteristic of patients in 
study groups: gender distribution. 

 Group-A Group-B 

Male 27 (64.3%) 27 (64.3%) 

Female 15 (35.7%) 15 (35.7%) 
Group-A= Zinc, Group-B= Zinc+ Saccharomyces boulardii 
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Among children in the age group 3-15 
months and 16-30 months; mean duration of dia-
rrhea was significantly shorter in group-B. How-
ever among children who were 31-45 months  
and 46-60 months old; duration of diarrhea was 
shorter in group-B but it was not statistically 
significant as shown in table-IV. 

Among male and female children mean 
duration of diarrhea was significantly shorter in 
group-B as compared to group-A (table-V). 

DISCUSSION 

Worldwide diarrhea is responsible for 1 in       
9 child deaths making it second largest cause of 
death in children under 5 years of age9. Diarrhea 
is responsible for 17% of all deaths among under 
five children; a percentage higher than combined 
percentage of measles, malaria and AIDS9. 
Causes of diarrhea can be viral, bacterial, and 
parasitic10. Most common cause of acute water 
diarrhea in children is rotavirus and its treatment 
includes oral rehydration therapy and Zinc11. 

Misuse of antibiotics by some general practi-
tioners in acute watery diarrhea leads to antibio-
tic-resistance, adverse effects and unnecessary 
costs. It is therefore very important to look for 
alternate therapies in effectively treating this 
global burden in pediatric population. 

One of the alternative therapies is use of 
Probiotics8. Probiotic is a Latin word meaning 
“for life”13. They are defined as live microorg-
anisms that, when given in adequate amount, are 
beneficial for the health of the host14. Concept of 
probiotics dates back to many centuries when 
fermented milk was used to confer benefits rela-
ted to health13. Mechanisms of action of probio-
tics include resistance to colonization of orga-
nisms; production of acids and short-chain fatty 
acid; intestinal transit regulation; normalisation 
of disturbed microbiota; increased enterocytes 
turnover and competitive resistance to patho-
gens15. 

Probiotics are generally safe and well tolera-
ted in human beings but life threatening bacte-
remia and fungemia can occur after their use16. 

Effects of probiotics in Pediatric population 
include decreased duration of diarrhea; preven-
tion of antibiotic associated diarrhea; prevention 
of hospital acquired diarrhea; prevention of day 
care infections; reduced risk of allergies; reduced 
risk of necrotizing enterocoloitis;reduced crying 
time in infantile colic; induction of remission in 
inflammatory bowel diseases; decreased severity 
of pain in irritable bowel syndrome and increased 
eradication rate of H.pylori15. 

Most commonly used probiotic yeast is Sacc-
haromyces boulardii15. It was discovered in 1923 
by a French scientist Henri Boulard in tropical 
fruit (lychee & mangosteen)17. It is a eukaryotic, 
single cell yeast with cell diameter of 2-3 μm and 
length of 2.5-10.5 μm. It reproduces asexually by 
budding and sexually by conjugation. Optimal 
temperature for growth is 37°C18. Its extract had 
inhibitiory effects against more than 25 food 
borne bacteria18. Its use in diarrhea has been 
studied for more than 30 years and it is safe in 
children17,8.  

Table-III: Clinical characteristic of patients in 
study group: mean duration of diarrhea (Hrs). 

 Group-A Group-B 

n 42 42 

Mean ± SD 53.31 ±  12.18 36.37 ± 9.79 

Min 27.60 17.30 

Max 80.70 50.60 
Group-A= Zinc, Group-B= Zinc+ Saccharomyces boulardii 

Table-IV: Clinical characteristic of patients in 
study groups: mean duration of diarrhea stratified 
for Age (Months). 

 Group-A Group-B 
p-value 

n 42 42 

3-15 59.68 ± 8.73 40.57 ± 7.82 <0.01 

16-30 44.23 ± 9.74 29.20 ± 9.33 <0.01 

31-45 45.23 ± 10.47 33.33 ± 8.73 >0.01 

46-60 42.70 ± 13.80 32.38 ± 11.65 >0.01 
Group-A= Zinc, Group-B= Zinc+ Saccharomyces boulardii 

Table-V: Clinical characteristic of patients in study 
groups: mean duration of diarrhea stratified for 
gender. 

 Group-A Group-B 
p-value 

n 42 42 

Male 52.05 ± 13.11 37.78 ± 8.57 <0.01 

Female 55.59 ± 10.33 33.82 ± 11.55 <0.01 
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In our study it was observed that duration of 
diarrhea was significantly lower in children who 
were given Saccharomyces boulardii (SB) with 
Zinc as compared to children who were given 
Zinc alone. i.e. group-A (Zinc): 53.31 ± 12.18 hrs 
vs. group-B (Zinc + SB): 36.37 ± 9.79 hrs, p-value 
<0.01. 

Efficacy of Saccharomyces boulardii is sho-
wn by several studies across the globe for treating 
acute diarrhea in children. In 2012, Riaz et al 
conducted a double blind randomized control 
trial in which mean duration of diarrhea (after 
introduction of Saccharomyces boulardii) was 
significantly (95% CI = -28.13 to -5.43) shorter in 
WHO treatment with probiotic saccharomyces 
boulardii group (52.08 ± 24.57 hrs) as compared 
to other group containing World Health Orga-
nization treatment with puffed rice powder (64.04 
± 30.43 hrs). The time of appearance of first semi 
formed stool in Saccharomyces boulardii group 
(39.48 ± 23.09 hrs) was significantly (95% CI -25.4 
to -3.87) shorter than other group containing 
World Health Organization treatment with 
puffed rice powder (54.13 ± 28.21 hrs)7.  

In 2010, Eren et al compared effect of saccha-
romyces boulardii and yogurt fluid on childhood 
diarrhea. Stool consistency normalized in both 
groups almost at the similar time 3.07 ± 2.01 days 
versus 3.07 ± 1.73 days; p>0.05 (PP). But much 
decrease in frequency of stools was observed on 
first day with Saccharomyces boulardii, and on 
second day with yogurt fluid. Frequency of stools 
decreased from a mean of 8.18 ± 3.64 to 6.43 ± 
3.97 on first day in the Saccharomyces boulardii 
group (p=0.016). While in the yogurt fluid group, 
frequency of stoolsdecreased from 7.93 ± 3.97 to 
7.14 ± 3.90 on first day (p=0.139) and to 6.22 ± 3.77 
on second day (p=0.045). There was no difference 
in the total duration of hospital stay (4.68 ± 2.37 
versus 4.23 ± 1.72 days; p=0.45) (PP)19.  

In 2017 Farhat et al compared clinical efficacy 
of combined versus monotherapy of oral Zinc 
and Saccharomyces boulardii in pediatric acute 
diarrhea at a tertiary care facility. Group A was 
given Zinc; group B was given probiotic and 

group C was given zinc and probiotic combina-
tion. On 3rd day 96% patients of group C had 
improved stool consistency and decreased freq-
uency of diarrhea as compared to group A (78%) 
and group B (32%)20. 

In 2016, Yazar et al conducted a study at 
Istanbul (Turkey) comparing the effect of a 
synbiotic and Zinc on the duration of diarrhea in 
children. The duration of diarrhea was decreased 
significantly (~24 hours) in the synbiotic group 
compared to the control group (91.0 ± 28.9 hours 
vs. 114.3 ± 30.9 hours, p<0.001 respectively). The 
duration of diarrhea was decreased significantly 
(~28 hours) in the zinc group compared to the 
control group (86.4 ± 30.8 hours vs. 114.3 ± 30.9 
hours, p<0.001 respectively)12. 

In 2018 Bhat et al compared efficacy of two 
probiotics in pediatric acute diarrhea at a tertiary 
care facility. Group I received World Health Org-
anization treatment of diarrhea; group II received 
Bacillus clausii while group III received Saccharo-
myces boulardii. The duration of diarrhea and 
hospital stay was remarkably reduced (41.68 hrs) 
in group III compared to group I (57.65 hrs) and 
group II (53.33 hrs) (p<0.05). The frequency of 
stools reduced greatly on Day 4 and stool consis-
tency improved on Day 3 in both Bacillus clausii 
& Saccharomyces boulardii groups (p<0.05)21. 

Dalgic et al in 2011 reported a prospective, 
randomized, single blinded controlled trial in 
children with acute diarrhea due to rotavirus       
in Turkey. In patients receiving Saccharomyces 
boulardii alone, there was no difference in the 
duration of nausea and vomiting or in the dura-
tion of hospital stay compared with the control 
group. However, this study showed that the 
combination of probiotics and zinc decreased the 
duration of diarrhea and hospital stay compared 
with the control group22. 

All above mentioned studies have shown the 
efficacy of Saccharomyces boulardii for reducing 
the duration of diarrhea among children. The 
same findings were obtained in our study vali-
dating the effective role of Saccharomyces boular-
dii in acute diarrhea in children.  
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CONCLUSION 

Saccharomyces boulardii can be effectively 
used with Zinc to treat acute watery diarrhea in 
children less than five years of age as it signifi-
cantly reduces mean duration of diarrhea.   
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