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Background: Chronic abdominal pain is a common problem
in childhood.

Purpose: Due to the prevalence of functional abdominal pain
(FAP) and the importance of probiotics, this study aimed to
compare the ability of 2 probiotics to reduce and improve FAP
in children.

Methods: This open-label randomized clinical trial included
116 children aged 5-15 years with FAPP who met the ROME-
4 criteria and were referred to the gastrointestinal clinic of
Amir-Kabir Hospital in Arak in 2020-2021. The children were
randomly allocated to receive polymicrobial probiotic (PMP
group) or mono-strain probiotic (MSP group) once daily for 4
weeks. The standard Wong-Baker Faces scale was used to assess
symptom severity.

Results: Of the 116 subjects, 62 (53.5%) were boys; the mean
participant age was 7.39 years (standard deviation, 3.4 years).
A significant intergroup difference (P=0.003) was observed
in pain severity; 10.34% of children in the PMP group had no
pain, while all patients in the MSP group reported low-degree
pain. There was no intergroup difference in mean pain score
(P=0.466), but it decreased over time in both groups (P=
0.001).

Conclusion: Although significantly more children were painless
in the PMP versus MSP group, no significant intergroup
difference in pain score was noted and symptom severity de-
creased in both groups. A future study with a placebo group is
recommended to validate our findings.

Key words: Probiotic, Pediatric, Functional abdominal pain,
Child, Pain

Key message

- This study compared the ability of 2 probiotics to reduce and
improve functional abdominal pain (FAP) in children.

- In the polymicrobial probiotic (PMP) group, 10.34% of
children reported no pain; in the mono-strain probiotic (MSP)

group, all patients reported low-degree pain. The mean pain
score decreased significantly over time in both groups.

- The use of both PMP and MSP is recommended to reduce pain
in patients with FAR

Introduction

Chronic abdominal pain is a common problem in childhood
and its prevalence in children in the United States and Europe is
about 39%-19%. Almost 909 of these children have no organic
cause.” This condition was first defined by Apley and Naish in
1957 as recurrent abdominal pain and also as at least 3 episodes
of abdominal pain lasting less than 5 minutes, severe enough to
affect their activities and lasting more than 3 months.>?)

In 1999, the Rome II Pediatric Criteria introduced the term ab-
dominal pain-predominant functional gastrointestinal disorders
(AP-FGIDs); these include functional dyspepsia, irritable bowel
syndrome (IBS), abdominal migraine, functional abdominal pain
(FAP), and functional abdominal pain syndrome.* In order to
meet these criteria, symptoms must occur every week, more than
3 months before diagnosis. With the introduction of the Rome
IIIin 2006, this criterion was reduced to 2 months.®

In children with AP-FGID, quality of life scores is significantly
reduced compared to healthy peers, and AP-FGIDs are the second
leading cause of school absenteeism. In 29.1% of patients with
chronic abdominal pain, the pain remains common even for more
than 5 years, despite medical care.®”)

The pathogenesis of AP-FGID is still unknown. Intestinal
changes, increased visceral sensitivity, abnormal brain disorders,
psychosocial disorders, and immune activation have been sug:
gested as possible explanations for symptoms.® In addition,
studies in the United States and Europe have reported that psy-
chological symptoms, economic status, gastrointestinal com-
plaints of parents, and single-parent and immigrant families are
associated with chronic abdominal pain in children.”!?
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Studies in patients with functional abdominal pain, or IBS, show
intestinal microbiological changes by decreasing the number of
lactobacilli and bifidobacteria in patients with IBS, and the pre-
dominant species, such as bacterioids and bifidobacteria, change
to Clostridium. Probiotics have been defined as "living microor-
ganisms" that, when used in sufficient quantities, affect host
health, and have been proposed as a treatment for functional
gastrointestinal disorders (FGD).?

While the exact mechanism of probiotics in patients with FGD
is not known, several mechanisms have been proposed.'” In
addition, it has been shown that intestinal probiotics can directly
affect bowel movements by affecting intestinal motility and
modulation of intestinal pain, immune response, and nutrient
processing. In adults, some clinical probiotic strains are more
effective in treating IBS than placebo, but there are limited data
in children.”

Recent findings indicate that intestinal motility is significantly
improved by supplementation with this probiotic.'>'¥) Finding
effective treatment for functional abdominal pain reduces heavy
costs, reduces frequent visits to the doctor and improve the
function of children with FAR Also, chronic abdominal pain in
children causes considerable anxiety and worry in the family and
parents. The large intestine contains harmful bacteria, but the
amount of beneficial bacteria must make up at least 85% of the
total intestinal microorganisms to ensure the health of the host.
The intestinal microbial flora is highly dependent on the food
used, so the intestinal microbial flora can be altered and beneficial
microbes replaced by harmful ones.!'¥ Due to the prevalence of
FAP and the importance of probiotics, the aim of our study was
to compare the effect of 2 probiotics on reducing and improving
the FAP in children.

Methods

1. Study design

This study is an open-label randomized clinical trial conducted
on 116 children aged 5 to 15 years with functional abdominal
pain who met the ROME-4 criteria, referred to the gastrointe-
stinal clinic of Amir-Kabir Hospital in Arak in 2020-2021. The
children were randomly allocated into 2 groups including PMP
and MSP. At the beginning of the study, the necessary explana-
tions about FAP and this study and its benefits and side effects
were given and then, if they having inclusion criteria, entered
the study. This study was approved by the Ethical Committee of
Arak University of Medical Sciences (ethical code: IRRARAKMU.
REC.1399.131) on June 28, 2020 and a written informed con-
sent was obtained from the parents. The study protocol was
registered in the Iranian Registry of Clinical Trials (registration
No. IRCT20200806048325N1) on September 29, 2020 and
updated on February 13, 2021. The CONSORT Statement
(CONssolidated Standards of Reporting Trials) was followed to
design and report the trial. Patient’s enrollment was continued
from September 2020 to March 2021.

2. Participants

The patients selected for the study had FAB which was diag:
nosed by a pediatric gastroenterologist. Inclusion criteria were
functional abdominal pain according to the Rome 4 criterion,
having parents' consent to participate in the study and age 5 to 15
years. Exclusion criteria included: (1) organic pain warning signs
(includes age under 3, right upper and right lower abdominal
pain, failure to thrive), (2) having organic disease (urinary tract
infection, celiac disease, parasites, etc.) and other chronic diseases,
(3) significant abdominal pain that prevents the child eats, plays
or stays in school or kindergarten.

3. Interventions

In this study, patients were divided into 2 equal groups inclu-
ding PMP group and MSP sachet group. The first group was
given PMP capsules containing 6% 10” units of probiotics inclu-
ding Bifidobacterium lactis, Lactobacillus acidophilus, Bifidobac-
terium bifidum, and Lactobacillus rhamnosus once a day for
4 weeks. The other group was given a MSP sachet containing
8x108 active cells of lyophilised Lactobacillus reuteri daily for
4 weeks with water or baby food. During the intervention, drug
use and possible side effects were assessed by telephone and, if
necessary, patients were visited in person. Patients were then
followed for 4 weeks after the intervention.

4. Measurements and outcomes

As mentioned earlier, patients were followed up for 4 weeks
and the changes made in them were evaluated in terms of pain
intensity and frequency of pain. These changes and other study
variables were recorded in a checklist provided to parents. The
standard Wong-Baker Faces scale!>'® was used to assess the
severity of symptoms. The Wong-Baker Faces scale was originally
created by children to measure pain in children. Today, this scale
is used worldwide to measure the severity of pain in people 3
years and older. This tool enables the researcher to better assess
and manage pain in children.

5. Randomization and concealment

Permuted balanced block randomization method was used to
assign the participants into 2 groups either PMP or MSP sachet
group. Random sequence was generated by online program
(https://www.sealedenvelope.com/randomisation/simulation/).
Considering that the number of groups was 2, the size of the
blocks was 4. Because the pattern of selected blocks is different
and the blocks are selected randomly, the researcher is not able
to predict the random sequence, therefore; in this method the
concealment is also guaranteed.

6. Statistical analysis

After entering the data in the software, to describe the quantita-
tive and qualitative variables, mean (standard deviation) and
number (percentage) were used, respectively as well as graph and
tables, and for statistical analysis, likelihood ratio chi square test,
2 independent t test, and repeated measures analysis of variance
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(ANOVA) were used. The normal distribution of data was inves-
tigated using Shapiro-Wilk test and the results showed that the
data follow the normal distribution. Mauchly test was used to
check the sphericity assumption, but no deviation was observed
and the data met this assumption. All tests were performed using
Stata 13 (Stata Corp., College Station, TX, USA) and the signifi-
cance level was considered less than 5%.

Results

Patients’ recruitment, loss to follow up and exclusions after
randomization are shown in Fig. 1. To select 116 patients to
participate in this trial, 183 patients were screened for inclusion
criteria, 45 of whom did not meet the inclusion criteria, and 22
declined to participate into the study (67 patients were excluded).
Finally, 116 subjects were included in the study who were ran-
domly divided into 2 study groups and were followed up until the
end of the study and 58 subjects in each group were included in
the analysis.

Out of 116 people, 62 (53.5%) were boys and 54 were girls
(46.5%), which in PMP group, 30 (51.7%) and in MSP group,
32 (55.2%) were boys. The mean age of all participants was 7.39
years (standard deviation [SD], 3.4) and the mean age of partici-
pants in PMP and MSP group was 7.35 years (SD, 3.14) and
7.43 years (SD, 3.67), respectively. The mean pain score in the
first week before the intervention in PMP and MSP group is esti-
mated as 3.03 (SD, 0.58) and 2.79 (SD, 0.81), respectively

CONORT 2010 flow diagram

As shown in Table 1, the 2 groups were compared in terms
of pain changes, but no statistically significant difference was
observed between the 2 groups (P=0.710). Pain severity after
the intervention was also compared between the 2 groups and

Table 1. Patients’ clinical characteristics by study group

Variable PMP (N=58)  MSP (N=58)  Pvalue
Age (yr) 7354314 743367  0.892°
Sex 0.710”
Boy 30(51.72) 32(55.17)
Girl 28 (48.28) 26 (44.83)
Pain reduction 0.710"
No change 29 (50.0) 27 (46.5)
Reduction of pain frequency 29 (50.0) 31(53.4)
Pain severity 0.003”
No pain 6(10.34) 0(0)
Lower pain 52 (89.66) 58 (100)
Pain position 0.120
Periumbilical 29 (50.0) 17(29.31)
Hypogaster 7(12.07) 8(13.79)
Epigaster 4(6.9) 4(6.9)
Left lower quadrant 18(31.03) 29 (50.0)
Stressor 0.096"
Have 13(24.07) 7(12.07)
Have not 41(75.93) 51(87.93)

Values are presented as mean#standard deviation or number (%).
PMP, polymicrobial probiotic; MSP, mono-strain probiotic.

Two independent ¢ test. PLikelihood ratio chi square test.
Boldface indicates a statistically significant difference with P<0.05.

[ Enrollment ]

| 183 Assessed for eligibility

67 Excluded

> 45 Not meeting inclusion criteria
22 Declined to participate

| 116 Randomized |

' Allocation ¥

J

58 Allocated to PMP (

58 Received allocated intervention (n=58)

0 Did not receive allocated intervention
(give reasons)

| Follow-up ) v

58 Allocated to MSP

58 Received allocated intervention

0 Did not receive allocated intervention
(give reasons)

0 Lost to follow-up (give reasons)
0 Discontinued intervention (give reasons)

v Analysis v

0 Lost to follow-up (give reasons)
0 Discontinued intervention (give reasons)

J

58 Analysed
0 Excluded from analysis (give reasons)

58 Analysed
0 Excluded from analysis (give reasons)

Fig. 1. Patient recruitment flowchart. PMP, polymicrobial probiotic; MSP, mono-strain probiotic.
CONSORT, CONsolidated Standards of Reporting Trials. CONSORT 2010 flow diagram.
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based on statistical tests, a significant difference (P=0.003) was
observed between the 2 groups so that in the PMP group 10.34
% of children had no pain but in the MSP group, all patients
reported low pain. There was no significant difference between
the 2 groups in terms of pain position (P=0.120) and having
stressors (P=0.096).

To measure the pain score, Wong-Baker Faces scale was used
and the results presented in Table 2. According to Table 2, the
mean pain score at different studied times did not show a signi-
ficant difference between the 2 groups. Based on repeated mea-
sure ANOVA, there is no significant difference between the 2
groups in terms of mean pain score (P=0.466), but the mean
pain score has been significantly decreasing over time in both
groups (P=0.001). The frequency distribution of the diagnosis
in the 2 groups is shown in Table 3, based on the results, the fre-
quency of FAP between the 2 groups was higher than other cases.

Discussion

Chronic abdominal pain is a common problem in childhood
and its prevalence in children, therefore; this clinical trial aimed
to compare the effect of 2 probiotics (PMP and MSP) on reducing
and improving the FAP in children.

The main results of this study suggested that there is no diffe-
rence between the PMP and MSP group in terms of mean pain
score, but the mean pain score has been significantly decreasing
over time in both groups. This suggests that both probiotics are
equally effective in controlling pain in patients with FAP

Gawronska et al.'”? conducted a clinical trial to assess the effi-
cacy of L. rhamnosus GG (LGG) for 4 weeks in compared to

Table 2, Mean pain score over time by study group

Time PMP (N=58) MSP (N=58) Pvalue?
Baseline 3.03+0.85 2.79+0.81 0.122
First week 2.56+0.91 2.56+0.90 0.999
Third week 2.22+0.95 2.17+0.81 0.755
Fifth week 1.93+0.89 1.91+0.84 0915
Seventh week 1.34+0.68 1.24+0.65 0.409

Values are presented as mean+standard deviation.

PMP, polymicrobial probiotic; MSP, mono-strain probiotic.

Two independent ¢ test. Repeated measures analysis of variance

P for groups: 0.466, P for time: 0.001, P for time and groups interaction:
0.624.

Table 3. Frequency distribution of diagnosis in 2 groups

Diagnosis PMP (N=58) MSP (N=58)
FAP 42(72.4) 42(72.4)
FD 4(6.9) 4(6.9)
Abdominal migraine 5(8.6) 3(5.2)
IBS 5(8.6) 9(15.5)
FAPS 2(3.5) 0(0)

Values are presented as number (%).

PMP, polymicrobial probiotic; MSP, mono-strain probiotic; FAP, functional
abdominal pain; FD, functional disorder; IBS, irritable bowel syndrome;
FAPS, functional abdominal pain syndrome.

placebo group for treating functional abdominal pain disorders
in school-aged children. They concluded that consuming LGG
could increase the success rate in treating these patients, which
was greater in children with IBS. This was consistent with our
study, which showed the effectiveness of probiotics in patients
with abdominal pain.

Francavilla et al.'? examined the efficacy of Lactobacillus in
children with functional abdominal pain and found that pro-
biotics reduced the frequency of pain, which is also consistent
with a present study.

Jadresin et al.,” in their study on children aged 4 to 18 years,
examined the therapeutic effect of probiotics in treatment of
FAP and IBS and observed that L. reuteri eventually reduced pain
intensity and also it is significantly associated with more days
without pain, which have also been shown in our trial that both
probiotics, including PMP and MSE can be effective in controlling
pain in patients with FAR

Romano et al.'® studied the effect of L. reuteri in children aged
6-16 years with FAP and found that supplements containing
probiotics reduced the severity of abdominal pain, and this effect
was also seen in the follow-up period even without taking pro-
biotics.

Wegh et al.' in a systematic review assessed the efficacy of
probiotics in children aged 4 to 18 years with functional abdo-
minal pain disorders (FAPD) or children aged 0 to 18 years with
functional constipation and found that there was not enough
evidences for the use of probiotics in FAPD and functional con-
stipation, with the exception of L. rhamnosus GG, which reduces
the frequency and severity of abdominal pain in children with
IBS. The results of their study were different from the results
obtained from our study.

Drouault-Holowacz et al.?? in a double-blind trial surveyed
the effects of probiotic combination containing 4 strains of lactic
acid bacteria on symptoms in patients with IBS and they found
that probiotic compounds did not show a significant difference
in reducing IBS symptoms compared with the placebo group.

Probiotics combined with general management strategies may
be helpful in the management of abdominal pain but the mecha-
nisms of action are not clear. Alterations to commensal bacterial
populations have been implicated in dysmotility and immunologic
activation. Probiotics may improve gastrointestinal symptoms
by restoring the microbial balance in the gut through metabolic
competition with pathogens, by enhancing the intestine mucosal
barrier, or by altering the intestinal inflammatory response.?!)

The most effective probiotic strain, dose, and treatment dura-
tion is not known. Given that probiotics generally are safe, the
decision to use a probiotic is typically based on the potential be-
nefits, costs, and patients/family preferences. When the decision
is made to try probiotics, we suggest commercial preparations
of strains that have same evidence of benefit in gastrointestinal
disease (e.g., L. rthamnosus, L. reuteri).”?

One of the strengths of this study was that the effect of 2 diffe-
rent types of probiotics was studied simultaneously, while in
most previous studies, the effect of one type of probiotic com-
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pared to placebo has been studied. Also, in this study we were
able to follow up and examine all the participants. One of the
major limitations of this study was that probiotics were given
to patients' families and it was recommended that they be taken
completely and regularly, while some patients may not have full
adherence. The interested outcomes were also followed up by
visit and phone, which following the patients by phone can have
some degree of measurement error. Another limitation of this
study was that we did not have a placebo control group and there-
fore it is recommended to design similar studies with a placebo
group for better conclusions.

Although the number of painless children in PMP group was
significantly higher than the MSP group, based on the results
observed in this study, no significant difference was observed
between the 2 groups in terms of pain score and following the use
of both PMP and MSP, the symptoms of patients has decreased.
To better conclusion, designing a study with a placebo group is
recommended.
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