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ABSTRACT
Background: Irritable bowel syndrome (IBS) is a chronic condition. Some patients may benefit from probiotics and
rifaximin in diarrhea-predominant IBS (IBS-D). Relaxation therapy has also been tried.
Aims and Objectives: To assess the efficacy of rifaximin, VSL#3, and relaxation therapy in IBS-D patients.
Methods: 196 patients with IBS-D were randomly assigned to three groups. Group A, B, and C received rifaximin,
VSL#3, and relaxation therapy, respectively. Patients were followed up for six months.
Results: Relaxation therapy (2.69 ± 0.67) group had significantly improved generalized ill-feeling over VSL# (3.87 ±
0.34) at the end of 6 months. IBS severity score improved in all the groups till the end of the study but relaxation therapy
(199.19 ± 30.02) was significantly better than rifaximin (217.21 ± 39.9) and VSL# (250.41 ± 14.78). The subjective
global assessment was improved significantly in the relaxation therapy group (2.05 ± 0.9) as compared to rifaximin
(3.02 ± 0.85) and VSL#3 (3.84 ± 0.37)..
Conclusion: Patients with IBS-D do better with rifaximin and VSL#3 in the short term. Patients respond better to
relaxation therapy at the end of 6 months. Relaxation therapy is being a non-pharmacological and cost-effective therapy,
could be implemented on a long-term basis.
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Introduction
The Rome III criteria define irritable bowel syndrome
(IBS) as a chronic disorder characterized by abdominal
pain or discomfort associated with disordered defecation
either constipation (IBS-C), diarrhea (IBS-D) or mixed/
alternating symptoms of constipation and diarrhea
(IBS-M).1 Rome IV omitted abdominal discomfort from
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the definition. In a study from India, the prevalence of
IBS was reported to be 4%.2 IBS reduces patients’ quality
of life. Bloating and abdominal distension are frequently
reported by patients reflecting increased sensitivity to
normal amounts of intestinal gas.3
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Method

The overgrowth of microbiota in the small intestine
can cause excessive gas production and malabsorption
with a variety of nonspecific symptoms, such as diarrhea,
gas bloating, abdominal pain, and constipation.4 There
may be benefits of the antibiotic rifaximin demonstrated
by efficacy and durable improvement in symptoms.5
Rifaximin demonstrates no clinically relevant bacterial
resistance because less than 0.5% of the oral dose is
absorbed. These features make rifaximin acceptable for
repeated courses of treatment.6,7

Study Design: It was a comparative parallel prospective
open-labelled randomized study. The Institutional Ethics
Committee approved the protocol before implementation
at the site.
Inclusion Criteria: Patients aged 18 to 65 years with a
diagnosis of IBS (D) as per Rome III criteria and moderate
severity according to IBS Severity Score (IBSSS) were
included in the study.

Probiotics reinforce the intestinal mucosal barrier
and normalize the digestive tract’s motility and visceral
sensitivity. Some lactobacilli strains may modulate
intestinal pain attacks by inducing the expression of
μ-opioid and cannabinoid receptors in the intestinal
epithelial cells.8 The most widely prescribed probiotic,
that is used in most of the trials is a molecule of VSL#3,
which contains eight strains of lactic acid bacteria
(Streptococcus thermophilus, Bifidobacteriumbreve,
Bifidobacteriumlongum,
Bifidobacteriuminfantis,
Lactobacillus acidophilus, Lactobacillus plantarum,
Lactobacillus paracasei and Lactobacillus delbrueckii
(subspecies bulgaricus).

Exclusion Criteria: Patient having occult or overt
blood in stools; a history of colon cancer, inflammatory
bowel disease, or celiac disease; night-time symptoms
(awakening the patient from sleep); patients who are
immunocompromised; patients with significant weight
loss (>10% of body weight), anemia (<13 g/dl in males
and <11 g/dl in females); ingesting probiotics or prebiotics
in the two weeks preceding the study; antibiotic intake in
last three months; pregnant and lactating females; using
hormonal contraception; psychiatric disease on baseline
evaluation; who have recently ( within 3 months) initiated
the dietary measures (FODMAP diet)12 to control IBS
symptoms.

The relationship between the neural and
immunological networks within the gut and the bidirectional communication between the gut and the central
nervous system (CNS) is referred to as the brain-gut axis
(BGA).9 Structural and functional disruptions in the BGA
cause changes in perceptual and reﬂexive responses of the
nervous system that may lead to gastrointestinal disorders,
like IBS.10 Psychotherapy primarily relieves symptoms
by helping the patient face underlying psychological
conflicts and emotional disturbances. In a landmark
study, Svedlund J et al. reported that the psychotherapy
group showed significantly more significant improvement
than the controls on measures of abdominal pain, bowel
dysfunction, and mental symptoms.11

Methodology: Patients were recruited from the
gastroenterology outpatient clinic after baseline
evaluation and psychiatric examination as per the
inclusion and exclusion criteria (Figure 1). The severity
of IBS symptoms was rated using IBSSS.13 One hundred
and ninety-six patients were randomly assigned to 3
treatment groups (Figure 1). The baseline characteristics
of the treatment groups were similar. The quality of life
(QOL) was assessed using a seven-point Likert scale.14
All patients received therapy for two weeks. Group A
received rifaximin 400 mg thrice daily, Group B received
VSL#3 twice daily, and Group C received relaxation
therapy by the psychiatrist. Thereafter, patients were
interviewed at weekly intervals for one month, followed
by monthly for six months. Patients on medications were
told to bring the empty packets while on weekly follow
up to ensure compliance. In the relaxation therapy group,
compliance was ensured by a counsellor by telephonic
reminders weekly, and during the monthly follow up
until the end of the study. Relaxation therapy consisted

In this study, we assess the efficacy of rifaximin,
VSL#3, and relaxation therapy in patients of IBS-D.
Its effect on generalized ill-feeling, IBS Severity Score
(IBS SS), and Subjective Global Assessment (SGA) was
studied over six months. The effect of these therapies on
the quality of life was also compared.
Tropical Gastroenterology
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of 20-minute sessions, supervised four times during the
two week study period. Patients were taught Jacobson’s
classical progressive muscle relaxation techniques and
were told to do it regularly for 20 minutes a day on
awakening or before retiring. Progressive relaxation
involved tensing and relaxing, in succession, sixteen
different muscle groups of the body, including jaw, neck,
shoulder, upper and lower back, chest, abdomen, hip,
thighs, knees, calf, and ankle. Each muscle group had to
be tensed for about 10 seconds and then suddenly let go.
The patient then gives himself 15-20 seconds to relax.The
data was organized and analysed by ratification on scales
to gauge whether and how it was in accordance with the
aims and objectives of the study.
Tools Used:

Figure 1: Enrolment, randomization and follow up of
study patients.

1. Seven-point Likert Scale: 0 = never, 1 = almost never,
2 = seldom, 3 = sometimes, 4 = often, 5 = almost always,
6 = always

Table 1: IBS Severity Score.

2. Subjective global assessment (SGA) score: 1 =
completely relieved, 2 = considerably relieved, 3 =
somewhat relieved, 4 = unchanged and 5 = worse.

Sr. No.

3. IBS Severity Score (IBSSS) (Table 1)
We calculated that we would need to enrol 163 patients
in order to detect a reduction in the rate of the composite
primary endpoint with a power of 80% and a two-sided
alpha level of 0.05.
Data Analysis and Statistical Methods Used:
The randomization of study participants was done by
the research randomizer software. Qualitative data was
represented in the form of frequency and percentage.
Association between qualitative variables was assessed
by Chi-Square test with ContinuityCorrection for all 2
X 2 tables and with or without Continuity Correction in
the rest and Fisher’s exact test for all 2 X 2 tables where
p-value of the Chi-Square test was not valid due to small
counts. Before and after comparison of Qualitative data
within each group was done using the McNemar Test.
Quantitative data was represented using Mean±SD
and Median and Interquartile range (IQR). Analysis of
Quantitative data between a qualitative variable between
3 groups was done using One-way ANOVA if data passed
‘Normality test’ and by Kruskal-Wallis test if data failed
Tropical Gastroenterology

Questions

1.(a)

Do you currently suffer from abdominal pain? yes/no

(b)

If yes, how severe is your abdominal pain
0=no pain; 25= not very severe; 50=quite severe;
75= severe; 100= very severe.

2.

Please enter the number of days that you get pain in the
every 10 days. X 10

3.(a)

Do you currently suffer from abdominal distension
(bloating , swollen or tight tummy) yes/no

(b)

If yes how severe is your abdominal distension/ tightness
0=no distension; 25= not very severe; 50=quite severe;
75=severe; 100= very severe.

c)

How satisfied are you with your bowel habits
0= very happy; 33.3=quite happy; 66.6=unhappy;
100= very unhappy.

d)

How much irritable bowel syndrome is affecting you’re
your life in general
0: not at all; 33.3=not much; 66.6= quite a lot;
100=completely.
IBS Severity Score:
Mild (75–174)
Moderate (175–299)
Severe (300–500)

‘Normality test’, with the application of appropriate Post
Hoc test if the p-value of ANOVA came statistically
significant. Relationship between Quantitative data
was assessed usingPearson’s Correlation if data passed
126
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Table 2: Baseline features of Rifaximin, VSL#3 &
Relaxation therapy groups.

‘Normality test’ and by Spearman’scorrelation if data
failed ‘Normality test’. SPSS Version 17 was used for
mostanalysis.

Variables

Results

Age (years)

Enrolment, randomization, and follow-up are shown in
Figure 1. Of the 196 patients enrolled, 182 completed the
study; four patients in the rifaximin group, five patients
in the VSL#3, and five patients in the Relaxation therapy
group were lost to follow up. Three patients in each of the
rifaximin and VSL#3 groups and two in the Relaxation
therapy group felt improved with the therapy and quit
in the first and third months, respectively; the rest of the
patients were lost to follow up. The maximum percentage
drop out was 7.69 %, and differential percentage drop
out rate was1.54%. Baseline characteristics of the study
population are shown in (Table 2). Male represented 55%
of study participants, the mean age of the study population
was 35.2 years (±10.4years).

BMI
(kg/m2)

Generalised
ill feeling
IBS severity
Score
Subjective
Global
Assessment

Mean

SD

Rifaximin

33.71

9.77

VSL#3

36.94

12.08

Relaxation therapy

34.95

9.30

Rifaximin

24.23

2.17

VSL#3

24.68

2.04

Relaxation therapy

25.10

2.67

Rifaximin

4.43

0.50

VSL#3

4.39

0.49

Relaxation therapy

4.58

0.50

Rifaximin

282.7

15.26

VSL#3

282.9

12.53

Relaxation therapy

278.1

17.96

Rifaximin

4.71

0.46

VSL#3

4.41

0.50

Relaxation therapy

4.40

0.49

P value
0.438

0.104

0.0694

0.232

0.771

significantly better than rifaximin (3.02 ± 0.85) and
VSL#3 (3.84 ± 0.37) at 6 months. [Table 5(A,B)]

Comparison of generalized ill-feeling between
rifaximin, VSL#3 and relaxation therapy groups: From
the first month of follow-up; the difference was significant
among the three groups. At the end of the first and third
month, rifaximin was better than VSL#3 and relaxation
therapy; VSL#3 was better than relaxation therapy. At the
end of sixth month rifaximin (3.07 ± 0.54) and relaxation
therapy (2.69 ± 0.67) showed significant improvement
than VSL#3 (3.87 ± 0.34), but the difference between
rifaximin and relaxation therapy was not significant.
[Table 3(A, B)]

Discussion
In the present study rifaximin performed well overall in
improving IBSSS and SGA for relief. However, the effect
of rifaximin was no better than relaxation therapy in
decreasing generalized ill-feeling at six months of therapy.
Relaxation therapy has shown significant improvement at
6 months in all parameters when compared to VSL#3.
The subjective global assessment took time to improve
with all therapies till the sixth month.

Comparison of IBS Severity Score between rifaximin,
VSL#3 and relaxation therapy: From the first month
of followup, the difference was significant among three
groups. By pairwise comparisons, rifaximin was better
than VSL#3 and relaxation therapy until six months.
[Table 4(A,B)] At 6 months, relaxation therapy (199.19
± 30.02) was significantly better than rifaximin (217.21
±39.93) and VSL#3 (250.41 ± 14.78).

Treating IBS is important because the symptoms
cause substantial impairment in Health-Related QOL,
leading to increased use of health resources and
reduced work productivity.15 There is a need for a nonpharmacological intervention that is easy to perform
instead of a pill burden for this chronic ailment. Our study
validated one such non-pharmacological intervention,
relaxation therapy, which can be done without supervision
once taught against the two established short term
therapies, namely rifaximin and VSL#3. It would have
been much better to have a placebo arm for such a study.
However, for ethical reasons, it was not done.

Comparison of SGA for relief between rifaximin,
VSL#3 and relaxation therapy: SGA score took time
to improve. The difference was significant among the
three groups at the end of the sixth month. Bypairwise
comparisons, relaxation therapy (2.05 ± 0.9) was
Tropical Gastroenterology
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Table 3(A): Comparison of Generalised ill feeling at 1st ,3rd and 6th month between Rifaximin, VSL#3 &
Relaxation therapy.
Variables
Generalised ill feeling
(baseline)
Generalised ill feeling
(1st month)
Generalised ill feeling
(3rd month)
Generalised ill feeling
(6th month)

Group
Rifaximin

Mean

SD

Median

IQR

F-value

p-value

4.43

0.50

4.00

1.00

5.335

0.06941

VSL#3

4.39

0.49

4.00

1.00

Relaxation therapy

4.58

0.50

5.00

1.00

Rifaximin

3.25

0.82

3.00

1.00

VSL#3

3.73

0.48

4.00

1.00

Relaxation therapy

4.17

0.38

4.00

0.00

Rifaximin

2.66

0.79

2.00

1.00

VSL#3

3.16

0.37

3.00

0.00

Relaxation therapy

3.77

0.42

4.00

0.00

Rifaximin

3.07

0.54

3.00

0.00

VSL#3

3.87

0.34

4.00

0.00

Relaxation therapy

2.69

0.67

3.00

1.00

Difference is not significant
54.489

1.47E-12

Difference is significant
72.564

1.75E-16

Difference is significant
88.042

7.62E-20

Difference is significant

Table 3(B): Pairwise comparison of generalised ill feeling between Rifaximin, VSL#3 & Relaxation therapy.
Variables

Comparison pairs

Generalised ill feeling
(1st month)
Generalised ill feeling
(3rd month)
Generalised ill feeling
(6th month)

Mean difference

Std. Error

p-value

Rifaximin vs VSL#3

25.642

2.614

< 0.05

Rifaximin vs Relaxation therapy

59.720

6.087

< 0.05

VSL#3 vs Relaxation therapy

34.078

3.487

< 0.05

Rifaximin vs VSL#3

28.403

2.937

< 0.05

Rifaximin vs Relaxation therapy

75.290

7.786

< 0.05

VSL#3 vs Relaxation therapy

46.887

4.849

< 0.05

Rifaximin vs VSL#3

58.467

6.063

< 0.05

Rifaximin vs Relaxation therapy

22.301

2.322

> 0.05

VSL#3 vs Relaxation therapy

80.768

8.409

< 0.05

Table 4(A): Comparison of IBS Severity Score at 1st ,3rd and 6th month between Rifaximin, VSL#3 & Relaxation
therapy.
Variables

Group

IBS severity Score
(Baseline)

Rifaximin

282.69

15.26

VSL#3

282.95

12.53

Relaxation therapy

278.08

17.96

275.00

25.00

Rifaximin

214.68

38.27

225.00

75.00

VSL#3

245.31

35.04

250.00

50.00

Relaxation therapy

253.91

27.90

275.00

50.00

Rifaximin

176.21

38.79

175.00

50.00

VSL#3

201.61

29.98

200.00

50.00

Relaxation therapy

239.11

27.02

250.00

25.00

Rifaximin

217.21

39.93

225.00

50.00

VSL#3

250.41

14.78

250.00

0.00

Relaxation therapy

199.19

30.02

200.00

50.00

IBS severity Score
(1st month)
IBS severity Score
(3rd month)
IBS severity Score
(6th month)
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Mean

SD
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Median

IQR

F-value

p-value

275.00

25.00

2.923

0.232

275.00

25.00

Difference is not significant
40.420

1.67E-09

Difference is significant
75.817

3.44E-17

Difference is significant
85.071

3.37E-19

Difference is significant
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Table 4(B): Pairwise comparison of IBS Severity Score between Rifaximin, VSL#3 & Relaxation therapy.
Variables

Comparison pairs

IBS severity Score
(1st month)
IBS severity Score
(3rd month)
IBS severity Score
(6th month)

Mean difference

Std. Error

p-value

Rifaximin vs VSL#3

45.232

4.610

<0.05

Rifaximin vs Relaxation therapy

57.232

5.833

< 0.05

VSL#3 vs Relaxation therapy

12.000

1.228

> 0.05

Rifaximin vs VSL#3

28.726

2.971

< 0.05

Rifaximin vs Relaxation therapy

81.548

8.434

< 0.05

VSL#3 vs Relaxation therapy

52.823

5.463

< 0.05

Rifaximin vs VSL#3

52.180

5.411

< 0.05

Rifaximin vs Relaxation therapy

32.535

3.387

< 0.05

VSL#3 vs Relaxation therapy

84.715

8.820

< 0.05

Table 5(A): Comparison of SGA for Relief at 1st ,3rd and 6th month between Rifaximin, VSL#3 & Relaxation
therapy.
Variables

Group

Mean

SD

SGA For Relief
(baseline)

Median

IQR

F-value

p-value

Rifaximin

4.26

VSL#3

4.41

0.80

4.00

1.00

0.518

0.77188

0.50

4.00

1.00

Relaxation therapy

4.40

0.49

4.00

1.00

Rifaximin

3.52

0.90

3.00

1.00

SGA For Relief
(1st month)

VSL#3

3.63

0.58

4.00

1.00

Relaxation therapy

3.44

0.50

3.00

1.00

SGA For Relief
(3rd month)

Rifaximin

2.85

1.19

3.00

2.00

VSL#3

2.92

0.71

3.00

1.00

Relaxation therapy

2.97

0.65

3.00

0.00

SGA For Relief
(6th month)

Rifaximin

3.02

0.85

3.00

1.00

VSL#3

3.84

0.37

4.00

0.00

Relaxation therapy

2.05

0.90

2.00

2.00

Difference is not significant
2.743

0.25372

Difference is significant
2.087

0.35214

Difference is significant
101.856

7.62E-23

Difference is significant

Table 5(B): Pairwise comparison of SGA for Relief betweenRifaximin, VSL#3 & Relaxation therapy.
Variables
SGA For Relief
(6th month)

Comparison pairs

Mean difference

Std. Error

p-value

Rifaximin vs VSL#3

48.041

4.981

< 0.05

Rifaximin vs Relaxation therapy

43.496

4.528

< 0.05

VSL#3 vs Relaxation therapy

91.537

9.530

< 0.05

Epidemiologically IBS is 2-3 times more
common in women than men. However, in our study,
males represented 55% of the study population. A similar
pattern of male predominance was seen in a communitybased study from North India2. This could represent
either a different demographic profile or the local cultural
pattern. The efﬁcacy of rifaximin in the treatment of
IBS was evaluated in a randomized, double-blind,
placebo-controlled, parallel-group study of 87 patients.
Tropical Gastroenterology

In this study, patients received rifaximin 400 mg or an
identical placebo thrice daily for ten days. Statistically
signiﬁcant improvement in IBS symptoms was observed
with rifaximin over place boduring the 10-week followup period among 80 of the 87 patients (36% vs. 21%, P
= 0.02). This preliminary study was one of the ﬁrst to
report the sustained beneﬁts of IBS pharmacotherapy
after cessation of treatment, a characteristic of rifaximin
that separates it from other pharmacotherapies, with
129
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which symptoms return after treatment discontinuation.16
However, the follow up was only for ten weeks. In
the Rifaximin in Abdominal Bloating and Flatulence
Trial,17 which involved 104 patients with functional GI
symptoms (74 fulﬁlled criteria for IBS), the percentage
of patients with global symptom relief was higher with
rifaximin than with placebo at the end of a 10-day course
of therapy (41% vs.23%, p = 0.03). This difference
persisted through the 30-day post-treatment observation
period, with 29% of rifaximin-treated patients and 12% of
placebo-treated patients reporting global symptom relief
after this period (p = 0.02). In our study, the follow up of
patients was for six months; there was an improvement
in the IBSSS until the follow-up period. Evidence about
probiotics in the treatment of IBS is type II (grade B).
It is because efficacy has been reported with a single
probiotic,with multiple species and occasionally even
combined with prebiotics.18 Clinical studies using mainly
lactobacilli and bifidobacteria alone or incombination,
have been published.19 IBS pain subscale scores decreased
significantly with VSL#3 over the treatment period in a
study by Sonia Michail et al.20 The mean baseline pain
score was 3.5±1.2 and decreased by 1.6±1.3 points at the
end of the treatment period. A significant decrease also
occurredin bloating, diarrhea, satiety, global scores, and
QOL. However, these reportshave not studied the long
term outcome of VSL#3 treated patients.21,22 In the present
study, VSL#3 improved all three parameters studied,
albeit inferior to the rifaximin over six months.

relaxation therapy,Standardized Mean Difference (SMD)
in symptom score improvement at two months was 0.50
(95%CI 0.02 to 0.98) compared with the usual care. The
SMD in the improvement of abdominal pain at three
months was 0.02 (95%CI -0.56 to 0.61) compared with
usual care.26 However, long term follow up studies with
this therapy are lacking. We have followed up the patients
for six months, and our results reveal improvement
in the IBS parameters until six months, better than the
other two treatment groups involving pharmacological
interventions.
Conclusion: Patients with IBS-D do better with rifaximin
and VSL#3 in the short term. Patients respond better to
relaxation therapy at the end of 6 months. Relaxation
therapy is being a non-pharmacological and cost-effective
therapy, could be implemented on a long-term basis.
Limitations of the study: This was an open-labelled,
single-centre, hospital-based study. There was no placebo
arm.
Future directions: The combination of relaxation therapy
with rifaximin/VSL#3 could be studied as it would
simultaneously target multiple pathophysiologies of this
disease. Moreover, relaxation therapy once learned can be
continued without supervision for a long time without the
additional pill and financial burden.
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