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Abstract

Background: Irritable bowel syndrome (IBS) is one of the most prevalent functional gastrointestinal disorders
(FGIDs). There is good evidence that microbiota plays a predominant role in the IBS pathophysiology. The aim of
the study is to evaluate the role of probiotics in improvement of IBS symptoms via IBS-symptom severity scale (IBS-
SSS Arabic version) and improvement of quality of life via irritable bowel syndrome-quality of life survey (IBS-QOL).

Results: This double-armed comparative trial was conducted on IBS patients, who fulfill ROME IV criteria and the
IBS diagnostic questionnaire between August and December 2019. Ninety patients were followed up for 4 weeks
from the first visit. The first group was prescribed probiotics (10 billion colony of Lactobacillus delbruekii and
Lactobacillus fermentum) and itopride hcl 50 mg three times daily, while the second group received only itopride
hcl 50 mg by the same dose for 4 weeks. There was a highly significant improvement in the IBS-SSS score in group
1 after 4 weeks of treatment than in group 2 (137.56±67.53 vs 258.44±34.18) (p=0.001). Also, there was a highly
significant improvement in the overall QOL terms in group 1 in comparison with baseline QOL score [with overall
mean score (60.64±7.77) at baseline vs (81.54±7.87) at 4 weeks (p value <0.001)].

Conclusion: Probiotics are useful for the improvement of IBS symptoms and quality of life of the studied patients.
Larger multicenter studies are needed in the future.
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Background
IBS is a functional bowel disorder and one of the most
commonly diagnosed gastrointestinal illnesses. It is a
symptom-based condition characterized by abdominal
pain or discomfort, with altered bowel habits, in the ab-
sence of any other disease to cause these sorts of symp-
toms, IBS negatively affects quality of life and may result
in missed school or work [1].
The Rome classification system was introduced by an

international group of gastrointestinal experts at the
University of Rome, Italy, and is used in daily practice
for patients with gastrointestinal complaints [2]. The
Rome IV criteria were introduced in May 2016 and are
currently used to diagnose IBS by healthcare providers
in daily practice. It has been classified into four main

types depending on whether diarrhea is predominant,
constipation is predominant, both are present, or we
cannot classify (IBS-diarrhea, IBS-constipation, IBS-M,
and IBS-unclassified) respectively [3].
There is strong evidence supporting the role of bacterial,

viral, and parasitic infections in triggering IBS [4]. Some
IBS patients respond well to certain non-absorbable anti-
biotics and prebiotic/probiotic administration [5]. Some of
them show improvement after fecal transplantation.
Therefore, the role of the intestinal microbiota emerges as
an essential feature in developing future therapeutic ap-
proaches in IBS [6].
A growing body of evidence indicates dysbiosis as a

hallmark of IBS. Despite divergences between studies,
there is good evidence that the microbiota is a predom-
inant factor in the IBS pathophysiology [7].
Under normal circumstances, mucus epithelium barrier

confines microbes to the epithelial surface or intestinal
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lumen where homeostatic immune responses are induced
to maintain barrier integrity and tolerance among
commensal microbes. This enables microbes to per-
sistently colonize the intestine and perform symbiotic
functions. However, once the barrier is breached by
influx of inflammatory mediators, pathogens or any
agents that provoke intense immune reactions, severe
inflammation occurs and this will affect the intestinal
environment, and changes the gut microbiota com-
position [8]. Briefly, alteration in gut microbiota could
contribute to IBS pathogenesis by altering gut im-
munity and integrity, and modulation of gut neuro-
muscular junction and gut-brain axis [9].
The aim of the current study is to evaluate the role of

probiotics in improvement of IBS symptoms via irritable
bowel syndrome-symptom severity scale (IBS-SSS)
(Arabic version licensed by Rome Foundation), also the
improvement of quality of life via irritable bowel
syndrome-quality of life survey (IBS-QOL).

Methods
This double-armed clinical trial was conducted on 90
IBS patients, who fulfill ROME IV criteria and the IBS
diagnostic questionnaire (Arabic version licensed by
Rome Foundation) between August 2019 and December
2019. Data of the patient, with suspected IBS during the
study period, were reviewed and the patients who ful-
filled the inclusion criteria were enrolled into this study.
A written consent was obtained from all included pa-
tients. The patients who agreed to participate were then
randomly assigned into two equal groups and were
followed up after 4 weeks from the first visit.
Any patient with red flags (e.g., weight or appetite loss,

iron deficiency anemia, fever, or rectal bleeding), known
inflammatory bowel disease or celiac disease patients,
patients above 50 years of age, uncontrolled long stand-
ing (> 5 years) diabetics, and immuno-compromised pa-
tients were excluded from the study.
The included patients aged from 18 to 50 years fulfill-

ing Rome IV criteria for diagnosis of IBS: Recurrent ab-
dominal pain (on average, at least 1 day/week in the last
3 months) associated with two or more of the following:
related to defecation, associated with a change in fre-
quency of stool, associated with a change in form of
stool. Patients should fulfill Rome Foundation IBS-
diagnostic questionnaire.
All patients were subjected to initial evaluation by full

history taking, questionnaires for (IBS diagnostic question-
naire, IBS-SSS, and QOL–IBS survey), clinical examin-
ation, investigations (including CBC, ESR, CRP, random
sugar, HbA1c, thyroid profile, and stool analysis), and
radiological assessment by pelvi-abdominal ultrasound to
exclude any organic cause. Group one (45 patients) was
prescribed probiotic (Lactobacillus delbruekii and L.

fermentum) 10 billion colony forming units and itopride
50 mg three times daily for 4 weeks while group two (45
patients) was prescribed only itopride 50 mg three times
daily for 4 weeks. Then, reassessment of the question-
naires was done after 4 weeks of treatment for
comparison.

Statistical analysis
Analysis of data was done using SPSS program version
23. Quantitative data were presented as mean and SD.
Qualitative data were presented as count and percentage.
Student t test was used to compare quantitative data be-
tween two study groups and chi-square test was used for
comparison of qualitative data. Paired sample t test and
repeated measure ANOVA test were used for compari-
son of quantitative data at different time points for the
same group. P value < 0.05 was considered statistically
significant.

Results
The mean age for the patients included in the study was
34.61 ±8.23. Considering the gender, patients were al-
most equal with 44 males (48.9%) vs 46 females (51.1%).
In relation to residence, the majority of patients (96.7%)
were coming from urban areas. Regarding the medical
history of the patients included in the study where only
8 patients (8.9%) were controlled diabetics, and 17
patients (18.9) were hypertensive. About smoking, 24
patients (26.7%) were smokers, non-of them (0.0%) were
alcoholic or drug abuser.
Table 1 shows the classification according to ROME

IV criteria of the patients included in the study accord-
ing to the type of IBS. Thirty-two patients (35.6%) in-
cluded in the study suffer from constipation type IBS, 24
patients (26.7%) suffer from diarrhea type while 34 pa-
tients (37.8%) suffer from mixed type.
Although there was a highly significant improvement

in the severity of symptoms in both groups when com-
pared to their baseline, but group 1 showed a highly sig-
nificant improvement when compared with group 2 (p=
0.001) (Table 2; Fig. 1).
Figure 2 showed that for IBSS score, there was signifi-

cant effect indicating significant change in score over
time. The baseline score was statistically significant indi-
cating that the mean score differed significantly between
the study groups. There is an interaction between time
and group variables.

Table 1 Type of IBS in all patients included in the study

N %

Type of IBS Constipation 32 35.6%

Diarrhea 24 26.7%

Mixed 34 37.8%
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There was a highly significant improvement in the
IBS-SSS in group 1 after 4 weeks of treatment than in
group 2 (137.56±67.53 vs 258.44±34.18) (p=0.001). Also,
there was a highly significant improvement in the overall
QOL terms (dysphoria, interaction with activity, body
image, health worry, food avoidance, social reaction, sex-
ual activity, and relationship scores) in group 1 in com-
parison with baseline OQL score [with overall mean
score (60.64±7.77) at baseline vs (81.54±7.87) at 4 weeks
(p value <0.001)] (Table 3).
For group 2, there were highly significant improve-

ment in some terms (dysphoria, interference with activ-
ity, body image, and health worry scores) while other
terms (food avoidance, social reaction, sexual activity,
and relationship) showed no significant changes, the

OQL score showed no significance too (p value 0.18)
(Table 4).
When comparing the two groups, a high significant

difference was found regarding the overall QOL at 4
weeks (p value <0.001) but there was no significant dif-
ference between them regarding body image (p value
0.16), food avoidance (p value 0.95), and sexual scores (p
value 0.14) (Table 5).
Figure 3 showed that for overall QOL score, there was

significant effect indicated by the significant change in
score over time between the 2 groups. There was no
statistical significance between the 2 groups at baseline
as indicated by the mean score what did not differ sig-
nificantly between the study groups. There is an inter-
action between time and group variables.

Table 2 IBS-SSS before and after treatment

Min. Max. Mean SD Fa P value

Baseline IBSS score in group 1 210.00 400.00 315.56 41.65 241.61 <0.001

IBSS score after 4 weeks in group 1 0.00 290.00 137.56 67.53

Baseline IBSS score in group 2 250.00 330.00 292.76 21.30 49.77 <0.001

IBSS score after 4 weeks in group 2 180.00 330.00 258.44 34.18

Group 1 (n=45) Group 2 (n=45)

Mean SD Mean SD 10.72 <0.001

IBSS score after 4 weeks 137.56 67.53 258.44 34.18
aRepeated measure ANOVA test (Bonferroni post hoc test showed significant difference between each two time points)

Fig. 1 Comparison between 2 groups regarding IBSS score after 4 weeks
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Fig. 2 Comparison between two groups regarding change in IBSS score overtime

Table 3 QOL scores before and after treatment (group 1)a

Min. Max. Mean SD P value

Baseline dysphoria score 25.00 65.63 51.18 9.64 <0.001

4 weeks dysphoria score 46.88 96.88 79.17 10.68

Baseline interference with activity score 35.71 75.00 58.65 9.18 <0.001

4 weeks interference with activity score 53.57 100.00 79.76 7.65

Baseline body image score 43.75 193.75 71.39 20.58 <0.001

4 weeks body image score 56.25 100.00 89.44 10.13

Baseline health worry score 33.33 91.67 62.22 13.72 <0.001

4 weeks health worry score 50.00 100.00 81.48 11.22

Baseline food avoidance score 16.67 66.67 43.15 10.10 <0.001

4 weeks food avoidance score 25.00 91.67 69.81 12.47

Baseline social reaction score 12.50 87.50 64.72 13.47 <0.001

4 weeks social reaction score 56.25 100.00 84.03 9.93

Baseline sexual score 62.50 100.00 88.89 12.84 <0.001

4 weeks sexual score 62.50 100.00 93.33 10.53

Baseline relationship score 41.67 91.67 67.78 11.18 <0.001

4 weeks relationship score 50.00 100.00 82.04 9.39

Baseline overall QOL score 33.09 74.26 60.64 7.77 <0.001

4 weeks overall QOL score 50.00 94.12 81.54 7.87
aPaired samples t test
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Discussion
IBS is one of the most prevalent functional gastrointes-
tinal disorders (FGIDs), affecting around 11% of the
adult population worldwide. Due to the lack of specific
and sensitive diagnostic biomarkers, IBS is still diag-
nosed by symptomatic criteria, namely, the Rome criteria
(Rome IV in its current version) [10]. The Rome classifi-
cation system was introduced by an international group
of gastrointestinal experts at the University of Rome, in
May 2016 Italy, and is used in daily practice for patients
with gastrointestinal complaints [3].

Probiotics may influence the IBS symptoms including
abdominal pain, bloating, distension, flatulence, and altered
bowel movements [11]. In 2015, a large meta-analysis of 24
human clinical trials concluded that probiotics, overall,
were more beneficial than placebo in reducing abdominal
pain and symptom severity scores [12].
The mean age of the patients included in this study

was (34.61 ±8.23) with 44 males (48.9%) versus 46 fe-
males (51.1%), which is not consistent with [13] who
stated that IBS has a higher prevalence in women than
men; however, other studies such as [14, 15] did not re-
port any significant difference between gender.
These results may be caused by the various differences

between Asian and Western patients with IBS, including a
hygiene hypothesis model, differences in intestinal micro-
biota and diet, or cultural differences in healthcare-
seeking behavior [16].
In relation to residence, the majority of patients

(96.7%) were coming from urban areas. This finding
agreed with that by [17] who stated that most of their
patients also were coming from urban areas (rural 4%,
urban 96%). According to Rahman et al., urban lifestyle
is reported to be associated with greater psychological
stress, and thus may be associated with a higher preva-
lence of IBS compared to rural living [18].
The results of the Rome IV diagnostic questionnaire

for our patients revealed that in the recurrent abdominal
pain the minimum score was 3 and the maximum score

Table 4 QOL score before and after treatment (group 2)a

Min. Max. Mean SD P value

Baseline dysphoria score 25.00 68.75 51.94 11.11 0.03

4 weeks dysphoria score 25.00 81.25 50.28 11.90

Baseline interference with activity score 32.14 85.71 64.60 8.78 0.01

4 weeks interference with activity score 32.14 78.57 66.43 9.91

Baseline body image score 62.50 93.75 79.31 8.30 <0.001

4 weeks body image score 68.75 100.00 86.94 5.93

Baseline health worry score 58.33 91.67 78.15 9.45 0.004

4 weeks health worry score 50.00 100.00 75.00 12.05

Baseline food avoidance score 41.67 91.67 70.00 12.86 0.62

4 weeks food avoidance score 41.67 91.67 69.63 12.83

Baseline social reaction score 62.50 93.75 77.22 8.85 0.17

4 weeks social reaction score 56.25 93.75 76.53 9.44

Baseline sexual score 75.00 100.00 96.11 8.77 0.32

4 weeks sexual score 75.00 100.00 96.39 8.69

Baseline relationship score 41.67 100.00 73.33 13.37 0.29

4 weeks relationship score 41.67 100.00 74.07 13.20

Baseline overall QOL score 50.74 80.88 69.13 6.34 0.18

4 weeks overall QOL score 50.74 84.56 69.71 7.23
aPaired samples t test

Table 5 Comparison between the 2 groups regarding QOLa

Group 1
(N=45)

Group 2
(N=45)

P
value

Mean SD Mean SD

Dysphoria score 79.17 10.68 50.28 11.90 <0.001

Interference with activity score 79.76 7.65 66.43 9.91 <0.001

Body image score 89.44 10.13 86.94 5.93 0.16

Health worry score 81.48 11.22 75.00 12.05 0.01

Food avoidance score 69.81 12.47 69.63 12.83 0.95

Social reaction score 84.03 9.93 76.53 9.44 <0.001

Sexual score 93.33 10.53 96.39 8.69 0.14

Relationship score 82.04 9.39 74.07 13.20 0.001

Overall QOL score 81.54 7.87 69.71 7.23 <0.001
aStudent t test
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was 7 (5.46±0.74); pain related to defecation, the mini-
mum score was 5 while maximum score was 9 (6.82±
0.94); pain associated with change in frequency of stool,
the minimum score was 5 vs maximum score of 10
(6.86±1.02); pain associated with the form of stool, the
minimum score was 4 while the maximum score was 10
(6.30±1.22); symptom onset at least 6 months prior to
diagnosis, the minimum and the maximum scores were
the same 1 (1.00±0.00); and regarding the form of stool,
the minimum score was 1 and the maximum was 3
(2.02±0.86).
According to Palsson et al., sensitivity of ROME IV

IBS-diagnostic questionnaire was 62.7% for IBS and spe-
cificity was 97.1% [19].
Assessment of severity of symptoms was done using

IBS-SSS questionnaire at the baseline visit and after 4
weeks of treatment. This is the most frequently used
measure for evaluating IBS severity. Items relate to pain,
bowel dysfunction, and overall well-being. It is commonly
used as an outcome measure in clinical trials because it is
highly responsive to change with treatment [20].
In the current study, both groups showed an improve-

ment in the IBS-SSS after 4 weeks of treatment but
when comparing group 1 with group 2, there was highly
significant improvement in the IBS-SSS score in group 1
than in group 2 (p<0.001).
Our results were consistent with Lyra et al., who re-

ported improvement of IBS symptoms in patients

prescribed by low dose L. acidophilus (9.8 × 109 CFU/cap-
sule) for 14 weeks, with a mean IBS-SSS sum score reduc-
tion from baseline corresponding to −44.0 ± 80.2 [21].
In addition, Ishaque et al. found that the probiotic

treatment significantly improved IBS symptoms and
QOL in the intervention group compared to the placebo
group [22].
In the current study, regarding the changes in the

QOL at the baseline and after 4 weeks of treatment in
group 1, there was highly significant improvement in all
the terms of the QOL before and after treatment. On
the other hand, QOL scores for group 2 at the baseline
and after 4 weeks of treatment showed improvement of
some terms of QOL such as dysphoria, interference with
activity, body image, and health worry, while all other
terms were not improved. The overall QOL score in
group 2 showed no significant change after 4 weeks of
treatment.
The current study also showed that there was a highly

significant difference between the 2 groups regarding the
overall QOL so we found that the mean score for group
1 was 91.54±7.78 while that for group 2 was 69.71±7.23,
indicating significant change in score over time between
the 2 groups (P<0.001).
These results are consistent with study by Drossman

et al., who concluded that the IBS-QOL is responsive to
treatment in a referral-based clinical population of pa-
tients with IBS [23]. In agreement with our results,

Fig. 3 Comparison between two groups regarding change in overall QOL score overtime
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Williams et al. reported that probiotics improved the
QOL from baseline rather than placebo [24]. Michail
et al. showed a significant positive effect on the overall
average QOL score in both probiotics and placebo
groups after 8 weeks of treatment [25].
On the other hand, Ki Cha et al. reported that the

changes of QOL from baseline in the follow-up period
were statistically similar in probiotics- and placebo-
receiving patients [26].
To our knowledge, this is the first study in North Af-

rica and the Middle East to use the irritable bowel
syndrome-symptom severity scale (IBS-SSS) (Arabic ver-
sion licensed by Rome Foundation).

Conclusion
Our data suggest that probiotics are useful for the im-
provement of symptoms and quality of life of the IBS pa-
tients and could significantly improve the overall
symptom response in IBS patients compared with
placebo.

The limitations of the current study
The limitations of the current study are the relatively
small number of the studied patients and the limited
duration of follow up. Additionally, we need more com-
parative studies between different types of probiotics.
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