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Abstract

Background: Irritable bowel syndrome (IBS) is a common disorder in Iran with challenging treatment. Although trials have suggested
that probiotics alleviate the complaints of patients with minimal side effects, they have not been investigated in Iranian adults.

Methods: In a randomized double-blind study, 108 eligible IBS patients (Rome Il Criteria) aged 20 — 70 years who referred con-
secutively to a clinical center in Tehran with abdominal bloating from 2010 to 2012 received a combination probiotics or placebo twice
daily for 4 weeks. The objective was to evaluate the efficacy and safety of a multi-strain probiotics combination. One week prior to
and throughout the treatment, the participants recorded their abdominal symptoms on a daily basis, using visual analogue scale and
reported satisfactory relief of general symptoms at the end of each week. Adverse events were evaluated by self-reporting and physical
examination. Continuous variables were analyzed by independent t-test and chi-square was used for binomials.

Results: The baseline characteristics were balanced (60% female, mean age 36.7 + 11.5). A total of 97 (51 intervention, 46 control)
completed the treatment. Intention to treat analysis was done on 108 allocated subjects. 85% of the probiotic group reported satisfac-
tory relief of general symptoms compared with 47% in the control group (P < 0.01). A reduction in abdominal bloating and pain with
probiotic was superior to placebo [-13.0 vs. -3.7 (P < 0.01), -8.2 vs. -2.1 (P = 0.02), respectively]. No severe adverse drug reaction was
seen in either group.

Conclusions: A 4-week period of treatment with the combination probiotics twice daily was safe, well tolerated, and effective in our

patients. Further investigation is recommended for other subgroups of IBS. Trial Registration: IRCT.ir IRCT2012071010230N1
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Introduction

rritable bowel syndrome (IBS) is a common chronic disease
which imposes a heavy burden on the economy of developed
countries.*? The global prevalence of IBS is estimated at
11%.% In Iran, the prevalence of IBS is reported between 1.1% and
25.0%.4® Its total yearly costs was estimated to be 2.94 billion
PPP$ (purchasing power parity dollars) by Roshandel, et al. in
2007, indicating a major need of the Iranian health care system to
find a satisfactory treatment for these patients.®
The etiology of IBS is unknown. Recurrent abdominal pain,
bloating, constipation, and diarrhea are the most common of its
symptoms. There is no cure for IBS and the treatments are based
on controlling the symptoms. Up to now, several chemical drugs
have been introduced for patients with IBS; however, their long-
term side effects are not satisfactory.”
Probiotics are among recent and favorable approaches which
have no severe drug reactions. Probiotics are defined as “viable
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micro-organisms that confer potential health benefits by prevent-
ing or treating specific pathological conditions”.2 A number of
different mechanisms have been proposed for probiotic action in
IBS. Normalizing intestinal flora, preventing the overgrowth of
pathogenic bacteria, and reduction of inflammation in the gastro-
intestinal tract are among the proposed mechanisms while recent
findings suggest the role of “microbiota-gut-brain axis”.>** The
most commonly evaluated probiotics in previous trials were the
lactic acid producing bacteria, particularly Lactobacillus and Bi-
fidobacterium species (sp.). Consistent gains in these trials were
reduction in abdominal bloating and alleviation of general symp-
toms.*5%

IBS is a multi factorial disorder and could be affected by many
individual factors in different populations such as genetic factors,
the gut microbiota and diet habits. Despite the fact that the safety
and effectiveness of probiotics in improvement of IBS has been
proven through a number of systematic reviews and meta-analy-
ses, it is necessary to examine the efficacy and tolerability of each
strain and combination of probiotics on each symptom of IBS in
different populations separately in order to find the most effective
combinations of probiotic strains with proper dosage.

While Iran is among the countries with high prevalence of IBS,
the efficacy of probiotic therapy has not been investigated in
Iranian adults with IBS. We conducted this study to evaluate the
efficacy, safety and tolerability of a multi-strain probiotic combi-



nation (Probio-Tec® Quatro-cap-4) in Iranian adult patients with
IBS and symptom of bloating. Abdominal pain and bloating are
the most frequent and troublesome symptoms of I1BS.13° These
symptoms, especially bloating, are common between IBS and
lactose intolerance (LI). Considering the high prevalence rate of
LI among Iranian adults with IBS, and the potential role of some
species of probiotics in alleviating L1,2-2we planned to exclude
all patients with LI from the study to determine the effectiveness
of treatment effects of probiotics combination on patients with
IBS alone.

Since IBS is a heterogeneous condition, it seems a multi strain
product may be more effective than a single strain. The Probio-
Tec® Quatro-cap-4 contains Bifidobacterium animalis subsp. lac-
tisBB-12®, Lactobacillus acidophilus LA-5®, Lactobacillus del-
brueckii subsp. bulgaricus LBY-27, Streptococcus thermophilus
STY-31. The first two strains have been used in numerous clinical
trials and are suggested to improve gastrointestinal function, fe-
cal properties and microbiota. The two remaining strains are most
widely used bacteria in dairy products which help the digestion of
lactose and milk protein._

Patients and Methods

The trial was designed as a randomized double blind, placebo-
controlled study. The protocol was approved by the ethics com-
mittee of the digestive diseases research institute.

From March 2010 to December 2012, patients referring consec-
utively to a private clinical center of gastroenterology in Tehran,
diagnosed with IBS according to Rome Il criteria, aged 20 to 70
years and complaining of bloating were evaluated for eligibility.
The exclusion criteria were: onset of discomfort above 50 years
of age, steady progressive course, symptoms which lead to awak-
ening from sleep, presence of fever or weight loss, dehydration,
drug abuse, pregnancy or lactation, dementia or severe mental
disease, inflammatory bowel disease (IBD), any cancer, severe
systemic disease, diabetes, hypothyroidism, immunodeficiency,
history of abdominal surgery (except appendectomy, Caesarean
section, tubal ligation, and hysterectomy). Eligible patients who
consented to the study underwent lactose breathe hydrogen test.
They were considered eligible subjects if their test did not show
lactose intolerance (LI).

During the screening visit, they provided their written consent
and were asked to record the severity of abdominal symptoms
including pain or discomfort, bloating or distention, and feeling
of incomplete defecation per each passage in a diary, during one
week prior to the documentation of baseline characteristics. The
enrolled subjects were randomized to receive either a probiotics
combination (Probio-Tec® Quatro-cap-4) or identical looking
placebo twice daily for 4 weeks. Subjects were asked to record
the same symptoms on a daily basis during the treatment period
and report satisfactory relief of general symptoms at the end of
each week as yes or no. All participants were followed one month
after completing the treatment.

The probiotic combination used was Probio-Tec® Quatro-cap-4:
a multi-strain product containing Bifidobacterium animalis Subsp.
lactisBB-12®, Lactobacillus acidophilus LA-5®, Lactobacillus
delbrueckii subsp. bulgaricus LBY-27, Streptococcus thermoph-
ilus STY-31, with a minimum potency of 4 billion CFU. Both
the Probio-Tec® Quatro-cap-4 and the placebo were provided in
capsule form for this study by Chr. Hansen Company (Horsholm,
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Denmark).

The subjects were instructed to avoid laxatives and drugs af-
fecting intestinal motility, anti-diarrhea drugs, symbiotics, other
probiotics, antibiotics and any other drugs affecting IBS medica-
tion from two weeks before starting the study. Any subject who
had been administered antibiotics during the treatment period
was asked to discontinue probiotic therapy and postpone it to two
weeks after completing the antibiotic treatment.

The efficacy was defined as significant reduction in mean of
abdominal bloating score at week four of treatment. Secondary
endpoints included description of changes in abdominal pain or
discomfort score, reduction in proportion of feeling of incomplete
defecation per each passage, determining the proportion of pa-
tients reporting relief of symptoms for at least 50% of the time and
description of adverse drug reaction in both groups.

Severity of symptoms was determined using Score sheet 100-mm
visual analogous scales (VAS), the VAS ranges from 0 to 100 mm
(0 = no symptom, 100 = worst symptom). The visual analogue
scale (VAS) is the most frequent scale for examining the severity
of IBS symptoms in previous trials. The VAS is a reliable scale
which contains no words and can be used regardless of language.
Validity of the visual analogue scale in determining the severity of
IBS symptoms is approved by clinicians and previous studies.??

In order to assess safety and tolerability, the patients were asked
to record any possible complications such as skin rashes, eczema,
headache, increased gas, diarrhea, constipation, nausea, heartburn
and define its severity as mild (awareness of sign or symptom but
easily tolerated), moderate (enough discomfort to cause interfer-
ence with usual activity), severe (incapacitating with inability
to work or perform usual activities), in a diary at baseline and
throughout the treatment or report it to the researcher physicians
by phone. Physical examination and laboratory testing were per-
formed if needed.

Based on previous studies, a sample size of 106 (53 in each
group) was considered. This figure was computed to detect a 30%
difference in treatment effect in the intervention group compared
with placebo with 90% power at a 0.05 level of statistical signifi-
cance and considering 20% possible dropout.

Randomization was done by a computer generated randomiza-
tion list, using the method of randomly permuted blocks (block
size 4). For the purpose of blinding, the probiotic and placebo
products were packaged in same shape bottles and the true content
of each bottle of probiotic or placebo could only be determined by
consulting the computer database. This database was kept from
researchers and other people involved in assigning or following
patients until the end of treatment period.

Analysis was done using SPSS software (version 16, Inc., Chi-
cago, IL) based on intention to treat. The intention to treat popula-
tion was defined as all participants who consumed probiotics or
place before at least one week and visited the interviewer once or
more during the treatment. Independent t-test was used for con-
tinuous variables and chi-square test was performed for binomi-
als. A P-value of less than 0.05 was considered to be statically
significant.

Results
349 subjects with IBS (according to Rome I criteria) and bloat-

ing were identified; 332 met the inclusion criteria and underwent
lactose hydrogen breath test, 214 subjects (64%) were excluded
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Assessed for eligibility (n = 349)

Excluded (n = 241)
+ Mot meeting inclusion criteria (n = 17)

+ Excluded due to lactose intolerance (n =214 )
+ Refused to participate(10)

Randomized (n = 108)

[ Enrollment

Allocated to probiotic (n = 54)
+ Received allocated intervention (n = 54)
+ Did not receive allocated intervention (n = 0)

Allocated to placebo (n = 54)
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Lost to follow-up (n = Q)
Discontinued intervention (due to un-satisfaction)
(n=3)

Lost to follow-up (n = 0)
Discontinued intervention (1due to knee surgery,
7un -satisfaction) (n = 8)

A4
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completing the treatment
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Lost to follow-up (unreachable) (n = 3)

Lost to follow-up (unreachable) (n = 2)

J. Analysis J.

Analyzed (n = 54)
All the patients were included in the intention to
treat analysis

Analyzed (n = 54)
All the patients were included in the intention to
treat analysis

Figure 1. Participant flow diagram.

Tablel. Baseline characteristics and symptoms scores of patients

Probiotic Placebo P
(n=54) (n=54)
Females (%0) 61.1 59.3 0.84
Mean age (mean + SD) 36.6 £12.1 36.8+11.0 0.93
Baseline VAS score (mean + SD)
Abdominal Pain (mm) 18.6 £ 14.7 16.7£14.9 0.50
Abdominal Bloating (mm) 33.1+19.8 29.8+19.0 0.39
Feeling of Incomplete Defecation (%) + SD 57.6 +34.8 52.3+29.7 0.40

due to some degree of lactose intolerance, 10 subjects did not con-
sent to the study and the remaining 108 subjects were randomized
into equal groups (54 in the probiotic and 54 in the placebo group)
(Figure 1).

The baseline characteristics of patients are listed in Table 1. The
mean age was 36.7 (£11.5) years and 60% of participants were
women.

The severity of abdominal symptoms, namely abdominal pain
and bloating, was 88%, 66% mild, 19%, 40% moderate and
1%, 2% severe, respectively. No Significant difference was seen
among males and females regarding pain or bloating severity (P =
0.60, P = 0.35, respectively).

After 2 weeks of treatment, 11 of the 108 randomized patients 3
(5%) in the intervention group and 7 (13%) in the control group
withdrew from the study due to dissatisfaction and one patient
discontinued in the control group due to knee surgery. All of the
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patients who had at least one visit after starting the treatment were
included in the analysis based on the intention-to-treat principles.

The change in the intensity of symptoms after the 4-week inter-
vention period and at the end of one month follow-up after com-
pleting the treatment is shown in Table 2.

After completing the treatment, the proportion of patients who
reported satisfactory relief of general symptoms with the multi-
strain probiotics was 85% compared to 47% among those with
placebo (P < 0.01).

As listed in Table 3, out of 108 recruited patients, 6 (11%) in the
probiotic group and 8 (15%) in the placebo group reported at least
increased mild to moderate degree of some gastrointestinal symp-
toms including abdominal pain, distention, borborygmi, nausea
and heartburn. No severe adverse drug reaction or events occurred
during the intervention.
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Table 2. Change of symptoms on completion of treatment period and one month after

Probiotic (n = 54) Placebo (n = 54) Pro?'gi'c Pla_ce5lzo
Symptoms P- value (=) M=) P-value
AWeek 4 AWeek 4 A one month after A one month after
VAS score(mean, 95% CI)
Abdominal Pain (mm) -8.2(-12.5t0 -3.9) -2.1(-5.0 to +0.8) 0.02 -6.9 (-10.9 to -2.9) +0.1(-3.1t0 3.3) <0.01
Abdominal Bloating (mm) -13.0(-17.5t0 -8.2) -3.7(-7.1t0-0.2) <0.01  -4.7(-10.1to -0.7) +2.5(-1.5 t0 6.5) 0.03
Feeling of Incomplete Defecation (%) +SD -32.9(-40.4 to -24.5) -12.6(-18.9t0 -6.2) <0.01 -6.0(-9.8 t0 -3.1) -3.7(-6.1t0 -1.3) 0.25

Table 3. Distribution and quantitative analysis of undesirable symptoms in probiotic and placebo groups during treatment*

Probiotic (n = 54)

Placebo (n=54)

Symptoms n (%) n(%o)
Nausea 0(0) 2(4)
Heartburn 2(4) 1(2)
Borborygmi 1(2) 3(7)
Abdominal pain 1(2) 1(2)
Abdominal distention 2(4) 1(2)

*None of the differences between the two groups were statistically significant.

Discussion

In this study, we evaluated a multi-strain Probiotics combina-
tion (Probio-Tec® Quatro-cap-4) on Iranian adults with IBS and
bloating for the first time; after the 4-week treatment period, we
observed a superior reduction in abdominal bloating, pain and
the percentage of feeling incomplete defecation per each passage
with probiotics compared to placebo.

There are numerous studies published on the efficacy of probiot-
ics on IBS; nevertheless, due to their heterogeneity in choosing
evaluated outcomes, characteristics of target population and the
probiotics examined, it is not easy or justifiable to compare their
results. The only study we could find to compare with our results
was a meta-analysis by Ortiz-Lucas, et al. which shows that the
beneficial effects of Probio-Tec® Quatro-cap-4 on abdominal
symptoms are greater than that of each comprising species alone.
While the reduction in abdominal pain with Probio-Tec® Quatro-
cap-4 was -8.2 (95% ClI; -12.5, -3.9), this change was -0.1 (95%
Cl; -0.2, 0.2) with Bifidobacterium animalis, -0.3 (95% ClI; -0.6,
-0.0) with Lactobacillus acidophilus , -0.5 (95% ClI; -0.9, -0.1)
with Lactobacillus delbrueckii subsp. and -0.3 (95% ClI; -0.6,-0.0)
with Bulgaricus and Streptococcus thermophilus, the reduction in
abdominal bloating with Probio-Tec® Quatro-cap-4 was-13.0 (
95% CI; -17.5, -8.2), much more than -0.0 (95% ClI; -0.2, 0.2)
with Bifidobacterium animalis, -0.2 (95% CI; -0.5, -0.2) with
Lactobacillus acidophilus, -0.1 (95% ClI; -0.4, 0.2) Lactobacillus
delbrueckii - Streptococcus thermophiles.?

Satisfactory relief of general symptoms had a response rate of
1.8-fold higher than placebo (P < 0.01). This result is consistent
with that of a met-analysis by Hoveyda, et al. which estimated the
ratio of 1.6 (95%; 1.2, 2.2) for improvement of overall symptoms
of IBS with probiotic compared to placebo.*

The 45% response rate for satisfactory relief of general symp-
toms in placebo group was high and more than our previous
studies in the Iranian population,?® but it was in the range of
a meta-analysis by Dorn, et al. who reported a response rate of
15% — 72% for placebo.?=°

Despite the high response rate for satisfactory relief of general
symptoms in the placebo group, the difference between propor-
tions of satisfactory relief with Probio-Tec® Quatro-cap-4 re-

mained significant, showing the fact that the sample size was large
enough to detect the significant difference.

The strengths of this study include balancing the characteristics
of patients at baseline which showed proper randomization and
the 90% power of this study which was higher than previous re-
ports.

A novelty of this study is evaluating the beneficial effects of pro-
biotics on pure IBS patients (i.e. those without Lactose Intoler-
ance). Excluding patients with Lactose Intolerance (LI) showed
that the effectiveness of Probio-Tec® Quatro-cap-4 in alleviating
symptoms of IBS was independent from improvement of lactase
deficiency; these results could help to identify the true mecha-
nisms of action of probiotics in improvement of functional prob-
lems.

The prevalence of Lactose Intolerance (64%) in our study was
consistent with the previous reports of high prevalence of LI in
Iran and its overlap with 1BS.3:-%

No severe adverse events were screened in this study. The rare
adverse events observed were mild to moderate and tolerable with
no difference between probiotics and placebo. Although the safety
of probiotics has been established by several previous studies,**
this is the first trial to show safety and tolerability of a multi-strain
probiotic combination (Probiotec g cap4) in a subgroup of Iranian
patients with IBS.

After one month of follow up, some degree of relapse was seen
in all the evaluated symptoms. Although no data is available to
compare, we know that IBS is an intermittent and chronic disease
and probioatics are used for improving, not curing, it; so, this result
was not unexpected, and since there is no report of adverse drug
reactions with probiotics in IBS patients, they seem to be a good
choice for treatment of IBS in long term. Still, further studies are
warranted to determine the optimal dosage and duration of use in
order to yield the greatest effectiveness.
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