Iran J Pediatr. 2016 February; 26(1): e3768.

doi: 10.5812/ijp.3768
Research Article

Published online 2016 January 30.

Saccharomyces Boulardii in Helicobacter Pylori Eradication in Children: A
Randomized Trial From Iran
1

2

2,*

Kokab Namkin, Mahmood Zardast, and Fatemeh Basirinejad
1Department of Pediatrics, Valieasr Hospital, Birjand University of Medical Sciences, Birjand, IR Iran
2Valieasr Hospital, Birjand University of Medical Sciences, Birjand, IR Iran

*Corresponding author: Fatemeh Basirinejad, Valieasr Hospital, Birjand University of Medical Sciences, Birjand, IR Iran. Tel: +98-5136057487, Fax: +98-5136093201,
E-mail: fatemehbasirinejad@gmail.com

Received 2015 August 6; Revised 2015 October 21; Accepted 2015 November 3.

Abstract
Background: Helicobacter pylori infects around 50% of the human population and is asymptomatic in 70% of the cases. H. pylori eradication
in childhood will not only result in peptic symptoms relief, but will also prevent late-term complications such as cancer. Today, probiotics
are being increasingly studied in the treatment of gastrointestinal infections as an alternative or complement to antibiotics.
Objectives: In this study we aimed to assess the effect of S. boulardii supplementation on H. pylori eradication among children in our
region.
Patients and Methods: In this randomized double-blind placebo-controlled clinical trial 28 asymptomatic primary school children with
a positive H. pylori stool antigen (HpSA) exam were randomly allocated into the study group, receiving Saccharomyces boulardii, and the
control group receiving placebo capsules matched by shape and size, for one month. The children were followed up weekly and were
reinvestigated four to eight weeks after accomplished treatment by HpSA testing. The significance level was set at P < 0.05.
Results: 24 children completed the study. The mean HpSA reduced from 0.40 ± 0.32 to 0.21 ± 0.27 in the study group, indicating a significant
difference (P = 0.005). However, such difference was not observed in the control group (P = 0.89). Moreover, the HpSA titer showed a 0.019 ±
0.19 decrease in the study group whereas the same value was 0.0048 ± 0.12 for the controls, again stating a significant difference (P = 0.01).
Conclusions: Saccharomyces boulardii has a positive effect on reducing the colonization of H. pylori in the human gastrointestinal system
but is not capable of its eradication when used as single therapy.
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1. Background
Helicobacter pylori is a Gram negative, spiral-shaped
pathogen infecting an estimated 50% of the human population which is asymptomatic in about 70% of the cases
(1-3). It has a much higher prevalence in developing countries (1, 2), most probably as a consequence of different
hygiene and living conditions, and the uncontrolled use
of antibiotics (4).
Childhood is the period in which most H. pylori infections tend to be acquired especially in developing nations (5, 6). H. pylori is considered to be the major cause of
chronic gastritis and duodenal ulcer in childhood and an
important cofactor in the development of gastric cancer
or mucosa-associated lymphoid tissue (MALT) lymphoma
(7, 8). Therefore, H. pylori eradication in childhood will
not only result in peptic symptoms relief, but will also
prevent late-term complications, such as cancer (9).
For H. pylori diagnosis either invasive (pathology, culture, RUT) or noninvasive techniques (urea breath test,
serology, H. pylori stool antigen) may be used. As for developing countries which have a higher prevalence of this

infection, lower-cost non-invasive techniques are preferred; among them is the H. pylori stool antigen (HpSA)
testing.
In a study conducted in Iran the sensitivity and specificity of H. pylori stool antigen (HpSA) was estimated as 85%
and 93%, respectively (10). The same values were reported as 96.3% and 95.1% in another study from Mexico (11).
Therefore, regarding the high sensitivity and specificity
of HpSA, this test can be used as an alternative technique
for H. pylori infection diagnosis in developing countries.
So far therapy failure has been reported in more than
30% of childhood cases, mainly due to low compliance
and an increase in the prevalence of antibiotic-resistant
bacteria (2, 8). Moreover, as most of the colonized children remain asymptomatic, antibiotic therapy is not
ethically acceptable. High costs for low socioeconomic
families (the most affected cases) and the relative inefficiency of the this type of treatment due to the tendency
for rapid re-colonization are other limiting factors in developing countries (12, 13). Therefore the possibility to re-
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duce this phenomenon by the simple administration of a
probiotic seems quite fascinating.
Probiotics are live organisms or produced substances
which are orally administered and can have beneficial
effects on the host (2). The main mechanisms by which
probiotics specifically influence H. pylori are the production of antimicrobial substances; they strengthen the
non-immunological barriers representing as first line of
defense against pathogenic bacteria along with stabilization of the gut mucosal barrier (3, 14).
Clinical trials evaluating the effect of probiotics on H.
pylori infection have indicated that probiotics alone are
generally incapable of eradicating H. pylori, but may decrease its density in the stomach (15). Dinleyici et al. (16)
reported that Saccharomyces boulardii improves compliance, decreases side effects, and moderately increases the
eradication rate of H. pylori while Riaz et al. (17) showed
positive effects of S. boulardii in acute childhood diarrhea. However, Hurduc et al. (18) using the S. boulardii
strain, reported no effect on H. pylori eradication rate, yet
with beneficial health effects in the infected cases.
Nevertheless, probiotics are being increasingly studied in
the treatment of gastrointestinal infections as an alternative or complement to antibiotics, with the potential to decrease the use of antibiotics or reduce their side effects (19).

2. Objectives
Considering the rarity of a comprehensive survey on
the potential role of probiotics for the treatment of childhood H. pylori infection in Iran; in this study, we aimed
to assess the effect of S. boulardii supplementation on H.
pylori eradication among children.

3. Patients and Methods
In this randomized double-blind placebo-controlled
clinical trial performed from March-Sept 2014, 28 asymptomatic primary school children with a positive stool
exam for H. pylori antigens were enrolled. The children
were selected from the positive cases diagnosed in an extensive screening program on the prevalence of H. pylori
infection among school children in Birjand, Iran by the
same authors (20).
The children were first assessed for eligibility criteria.
Individuals with severe gastrointestinal signs and symptoms requiring further treatment, having received antibiotic therapy during the past month, with a history of
antacid usage (PPI or H2 blocker), diarrhea at the time of
sampling, history of immunodeficiency disorders, and
any positive history of food or drug allergy were excluded
from the study. Fortunately, none of the 28 selected cases
had any of the exclusion criteria. The study protocol was
then fully explained to the children and their parents/
guardians and an informed consent was signed by the
parents of each child prior to study entrance. The study
protocol was fully approved by the Ethics Committee of
Birjand University of Medical Sciences.
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The participants (all aged 9 - 12 years) were randomly
allocated into two groups. The study group received S.
boulardii, a well-known probiotic which is marketed under the brand of Yomogi. Each capsule contained 250
milligram of lyophilized S. boulardii. The control group
received placebo capsules with the same shape, size and
color but containing lactose and wheat starch powder.
Both capsules were in packs of 30 and were prescribed
daily for one month. Both the research team and the patients were blind to the contents of the prescribed packs
during the study. The patients were followed up weekly
by a telephone call made by a research fellow who was
also blind to patients’ allocation. The number of capsules consumed in the past week, possible side effects,
time and route of consumption (swallowing or opening the capsule and mixing its contents with yogurt or
water) and simultaneous use of other drugs were questioned and recorded. In case of any adverse events the
parents were asked to visit the Gastroenterology clinic
for precise management and follow up. In addition,
we gave a phone number to all parents to contact us if
needed.
All patients were reinvestigated four to eight weeks after accomplished treatment by HpSA testing. Successful
treatment was defined as a negative HpSA test result. Stool
sampling test was performed with the same kit used in
the previous screening (H pylori Antigen EIA Test Kit, ACON
company). The questionnaire was also once again filled for
each participant. According to similar studies, consumption of ≥ 80% of the prescribed drug was considered as
good enough. The HpSA level was measured quantitatively
in microgram per milliliter unit. The basis of this test is the
Sandwich method which is based on the formation of antigen-antibody complexes and detection of bound material
by spectrophotometry. The kit used was an approved kit for
quantitative detection of H. pylori antigen in human stools
with the ELISA method using monoclonal antibodies. The
kit sensitivity was 98.6% and its specificity was 95.4%.
The data were analyzed with IBM SPSS statistics for Windows version 21.0. Chi-square test and Mann-Whitney
test were applied wherever appropriate. The significance
level was set at P < 0.05.

4. Results
In total 28 participants were studied, 14 in each group.
4 cases were excluded during data analysis due to certain errors and therefore the data of 24 cases were fully
analyzed (Figure 1). 16.7% and 25% of the cases in the study
and control group were male and the rest were female,
respectively.
In each group five participants did not consume all 30
prescribed capsules due to either disremembering or inaccessibility. Considering different possible side effects
including fever, diarrhea, nausea and vomiting, abdominal pain, etc, only one (8.3%) case of loss of appetite was
recorded in the study group.
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As demonstrated in Table 1, the mean HpSA reduced
from 0.40 ± 0.32 to 0.21 ± 0.27 in the study group, indicating a significant difference (P = 0.005). However no such
difference was observed in the control group (P = 0.89).
Moreover, the HpSA titer showed a 0.019 ± 0.19 decrease
in the study group whereas the same value was 0.0048 ±

0.12 for the controls, again stating a significant difference
(P = 0.01) (Figure 2).
The mean number of capsules consumed in the study
and control group was 28.75 ± 1.96 and 28.58 ± 2.2, respectively. Mann-Whitney test showed no significant difference
between the two groups in this respect (P = 0.932) (Table 1).

Enrollment
Assessed for eligibility (n = 28)

Excluded (n = 0)
• Not meeting inclusion criteria (n = 0)
• Declined to participate (n = 0)
Randomized (n = 28)

Allocation
Allocated to intervention (n = 14)
• Received allocated intervention (n = 14)
• Did not receive allocated intervention (n = 0)

Allocated to intervention (n = 14)
• Received allocated intervention (n = 14)
• Did not receive allocated intervention (n = 0)
Follow - up

Lost to follow-up (n = 2)
• Simultaneous antibiotic consumption (n =1)
• Low compliance in drug consumption (n = 1)

Lost to follow-up (n = 2)
• Low compliance in drug consumption (n = 1)
• Moving home from that region (n = 1)
Analysis

Analyzed (n= 12)
• Excluded from analysis (n = 0)

Analyzed (n = 12)
• Excluded from analysis (n = 0)

Figure 1. Flow Chart of the Studied Cases

Table 1. Comparing the Mean HpSA Titer Before and After Treatment in the Two Studied Groups
Before
Interventiona,b

After
Interventiona,b

Wilcoxon Signed-Rank Test
Result

Antibody Titer
Changes

Study group

0.4 ± 0.32

0.21 ± 0.27

0.005c

-0.19 ± 0.19

Control group

0.24 ± 0.2

0.24 ± 0.27

0.89

-0.0048 ± 0.12

0.16

0.24

-

0.01a

HpSA Titer

P-valuec

Abbreviation : HpSA, Helicobacter pylori stool antigen.
aValues are presented mean ± SD.
bN = 12.
cMann-Whitney test result.
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HpSA Decrease During Treatment Course
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Figure 2. Comparing the Decrease Rate of H. pylori Stool Antigen Between
the Study and Control Groups

5. Discussion
To date, numerous treatment regimens have been attempted to eradicate H. pylori; however, the success rates
are far from ideal, ranging from 50% in developing countries (21) to 75% in the developed world (22). The most
widely accepted first line treatment regimen includes
the combination of a proton pump inhibitor and two antibiotics (amoxicillin and clarithromycin).
As some H. pylori strains are antibiotic-resistant, resulting in therapeutic failure, the development of alternative
non-antibiotic approaches to treat H. pylori and other
pathogenic bacteria seems essential.
Adjuvant therapy with probiotics has recently been
widely used in H. pylori eradication. Various studies have
administered different strains and doses of probiotics,
and yielded conflicting results. In a brief review of 12 human studies investigating the efficacy of combinations
of antibiotics and probiotics, and 16 other studies using
probiotics alone as an alternative to antibiotics for the
treatment of H. pylori infection, improvement of H. pylori gastritis and decrease in H. pylori colonization after
administration of probiotics was reported. However, no
study achieved complete eradication of H. pylori infection
by probiotic treatment alone (18).
Similar studies in children are limited. In the present
study we aimed at investigating the effect of Saccharomyces boulardii on the eradication of H. pylori in school-aged
children in Birjand, Iran. No significant difference was
observed between the two groups regarding the eradication rate (P = 0.16); however, the decrease in HpSA concentration was significantly higher in the probiotic-treated
group (P = 0.005 vs P = 0.89).
In similar studies by Khodadad et al. (1) and Lesbros et
al. (23), the rate of H. pylori eradication was significantly
4

higher in the probiotic plus antibiotic-therapy group, in
disagreement to our findings.
In a newly published study by Bin et al. (24) on H. pylori
positive children, S. boulardii was added to triple therapy
in the study group while the control group received triple therapy alone for two weeks. Urea breath test showed
successful H. pylori eradication in 71.4% of the patients in
the treatment group and in 61.9 % of the control group,
being statistically insignificant. However, S. boulardii
revealed a beneficial effect on the prevention and treatment of diarrhea during H. pylori eradication and despite
the slight increase in the eradication rate, S. boulardii improved compliance to eradication treatment.
In another study on 100 pediatric cases in 2014, standard H. pylori eradication treatment was added to Lactobacillus acidophilus and Bifidobacterium lactis, leading to
a significantly higher eradication rate compared to the
controls (83.7% vs 64.4%) with no significant difference in
terms of side effects (25).
However, in a recent study by Akcam et al. (26) from Turkey on 61 symptomatic children (aged 7 - 18 years) with
H. pylori infection, the addition of probiotics to standard
triple therapy influenced neither the eradication rate nor
the adverse effects. In a recent study conducted in Tehran,
Iran, 66 H. pylori positive children were treated with a triple drug treatment protocol (omeprazole + amoxicillin
+ furazolidon) and randomly allocated to receive either
probiotic or placebo. HpSA was assessed after 4 - 8 weeks
of treatment completion. Its eradication rate was significantly higher in the probiotic group (P = 0.04) with a
lower rate of side effects (1).
Taken together, all above mentioned studies investigated the effect of probiotics along with H. pylori triple therapy. Although the antibiotic regimen had been similar
for both the study and control groups, yet the synergistic effect of probiotics on antibiotics leading to a desired
gastrointestinal microenvironment for the absorption
and function of antibiotics may have led to such higher
eradication rates. To date, only a small number of studies have been conducted on the single effect of probiotics
on H. pylori, similar to the current study, mostly reporting
partial efficacy.
Recently, Szajewska et al. (27) presented an interesting meta-analysis involving a total of 1307 participants
(among them only 90 children). S. boulardii given along
with triple therapy significantly increased H. pylori eradication rate and reduced the risk of overall H. pylori therapy related adverse effects, particularly diarrhea.
Regarding limitations, the present study had a small
sample size and H. pylori culture was not performed. In
addition, only the presence or absence of side effects was
considered without scoring symptom severity.

5.1. Conclusion
Saccharomyces boulardii has a positive effect in reducing the colonization of H. pylori in the human gastroinIran J Pediatr. 2016;26(1):e3768
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testinal system but is not capable of H. pylori eradication
when used as single therapy. Complementary studies
with various durations and yeast dosages are highly recommended. Whether other probiotic strains have beneficial effects also needs to be substantiated in further
randomized trials.
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