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Abstract

We evaluated the efficacy and tolerability of mebever-
ine, a musculotropic antispasmodic agent, in irritable
bowel syndrome (IBS) and compared its usual dosages
by meta-analysis. Medical databases and all relevant
literature were searched from 1965 to June 2009 for
any placebo-controlled clinical trials of mebeverine, us-
ing search terms such as mebeverine, clinical trials, and
IBS. Eight randomized trials met our criteria, including
six trials that compared mebeverine with placebo and
two that compared mebeverine tablets with capsules.
These eight trials included 555 patients randomized to
receive either mebeverine or placebo with 352 (63%)
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women and 203 (37%) men in all subtypes of IBS.
The pooled relative risk (RR) for clinical improvement
of mebeverine was 1.13 (95% CI: 0.59-2.16, P =
0.7056) and 1.33 (95% CI: 0.92-1.93, £ = 0.129) for
relief of abdominal pain. The efficacy of mebeverine
200 mg compared to mebeverine 135 mg indicated
RRs of 1.12 (95% CI: 0.96-1.3, £ = 0.168) for clinical
or global improvement and 1.08 (95% CI: 0.87-1.34,
P = 0.463) for relief of abdominal pain. Thus, mebever-
ine is mostly well tolerated with no significant adverse
effects; however, its efficacy in global improvement of
IBS is not statistically significant.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a complex and widely-
encountered syndrome. It is a condition characterized
by abdominal pain associated with disordered defeca-
tion in the absence of any demonstrable abnormality.
Despite recent advances in the treatment of TBS"™ the
exact pathophysiology of IBS is still incompletely un-
derstood". Alteration in neurohumoral mechanisms and
psychological factors, bacterial overgrowth, genetic fac-
tors, gut motility, visceral hypersensitivity, and immune
system factors are currently believed to influence the
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pathogenesis of IBS™. There are three IBS subgroups:
those with constipation, those with diarrhea, and those
with alternating constipation or diarrhea'. The treat-
ment of IBS is targeted at the management of constipa-
tion, diarrhea, and abdominal pain and usually includes
pharmacotherapy with alosetron and other 5-HT(3)-
receptor antagonistsm.

Mebeverine is an antispasmodic that has been suc-
cessfully used in the management of IBS for many years.
Mebeverine is a musculotropic agent that has antispas-
modic activity and regulatory effects on the bowel func-
tion'™. During oral administration at doses of 135-270 mg
#id, it shows no typical anticholinergic side effects, such as
dry mouth, blurred vision, and impaired micturition. The
incidence of side effects caused by mebeverine has not
been demonstrated to be higher than that of a placebo".
This agent is now sold in approximately 56 countries, and
its efficacy and tolerability have been demonstrated in 10
controlled studies and in many open clinical trials” ™, Al
though several clinical trials on the utility of mebeverine
in patients with IBS exist, no statistical meta-analysis has
been done regarding its efficacy and safety. In the present
work, we systematically reviewed all the available data to
examine the dose level efficacy and tolerability of mebev-
erine in IBS by a meta-analysis technique.

DATA SOURCES AND META-ANALYSIS

PubMed, Embase, Scopus, Cochrane, and Google were
searched from 1965 to June 2009 for clinical trials on
the efficacy of mebeverine #s placebo. The search terms
were mebeverine, clinical trial, and IBS. No language
restriction was applied. The reference list from retrieved
articles was also reviewed for additional applicable
studies.

A total of 2691 results were examined and studies
that were duplicates, case studies, and uncontrolled trials
were eliminated. A high fiber diet or fiber supplementa-
tion with mebeverine was not considered a source of
exclusion. Trials were disqualified if they compared
mebeverine with other active agents, had not used a pla-
cebo, had used a combination of drugs, were crossover
studies, and their outcomes did not relate to efficacy.
Included studies used at least one clinical end point of
“global assessment of symptoms by the patient or physi-
cian” or “abdominal pain and distention”. The definition
of global response varied widely among studies. Some
trials recorded improvement #s no improvement, where-
as others evaluated the subject’s global assessment of
relief. Responders in the included studies were patients
who showed a global response according to the study’s
definition. In studies lacking a global response definition,
patients who showed global improvement in symptoms
were included. Two reviewers independently extracted
data on patients’ characteristics, therapeutic regimens,
dosage, trial duration, and outcome measures. Disagree-
ments, if any, were resolved by consensus. Among eight
included studies, two compared mebeverine 135 mg with
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Study Total Withdrawals Blinding Randomization
score and dropouts
Kruis et al™ 1986 4 0 2 2
Connell™ 1965 5 1 2 2
Tasman-Jones™ 1973 4 0 2 2
Berthelot et al"" 1981 4 0 2 2
Secco et al"” 1983 4 0 2 2
Enck et al™ 2005 5 1 2 2
Gilbody et al™ 2000 4 1 2 1
Inauen ef al® 1994 3 1 0 2

2691 potentially relevant study were
identified and screened for retrieval
from electronic research

8 from PubMed

80 from Google

246 from Embase

21 from Scopus

2336 from Cochrane

2010 excluded because of duplication;
661 reports excluded on the basis of
title and abstract irrelevancy

20 reports retrieved

12 reports excluded upon full text research:
They compared mebeverine with other
active agents (8)

Outcomes were based only on mebeverine
research (2)

Crossover study (1)

Outcomes were not clearly explained (1)

8 eligible randomized controlled trials
were included in meta-analysis

Figure 1 Flow diagram of the study selection process.

mebeverine 200 mg, and the remaining studies compared
mebeverine with placebo (Figure 1).

The methodological quality of included trials was
assessed using the Jadad score, which judges the descrip-
tions of randomization, blinding, and dropouts (with-
drawals) in the trials™ (Table 1). This is summarized as
follow: (1) whether randomized or not (yes = 1 point,
No = 0); (2) whether randomization was desctibed ap-
propriately or not (yes = 1 point, No = 0); (3) double
blind (yes = 1 point, No = 0); (4) was the double blind-
ing desctibed appropriately (yes = 1 point, No = 0); and
(5) whether withdrawals and dropouts described or not
(yes = 1 point, No = 0). The quality scale ranges from
0 to 5 points with a low quality report of score 2 or less
and a high quality report of score at least 3.

Data from selected studies were extracted in the form
of 2 X 2 tables. All included studies wete weighted and
pooled. The data were analyzed using Statsdirect (2.7.7;
9/13/2009). Relative risk (RR) and 95% confidence
intervals (95% CI) were calculated using the Mantel-
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Table 2 Characteristics of studies comparing mebeverine and placebo included in meta-analysis

Study Treatment Dosage IBS Subtype Sex (F/M) Mean age (yr)
duration (wk) Placebo Mebeverine Placebo Mebeverine
Kruis et al™" 1986 4-8-12-16 Placebo open branchn =40 100 mg gid n=40  All subtype 23/17 F=43 F=43
Wheat bran (12) Wheat bran 15 g/d n = 40 M=41 M=41
Connell™ 1965 12 n=20 400 mg/dn=20  All subtype 25/15 40 40
Tasman-Jones™ 1973 4 n=12 400mg/dn=12  All subtype 14/10 43 43
Berthelot et al™ 1981 8 n=233 400 mg/dn=36  All subtype 74/37 56 56
Secco et al” 1983 4 n=15 400 mg/d n=15  All subtype 15/15 45 45
Enck et al™ 2005 16 Placebo 1 = 40 =40 All subtype 43 36

Dietary treatment n = 40

Table 3 Outcome results of studies comparing mebeverine with placebo included in meta-analysis

Study Adverse effect Relief of abdominal pain Global or clinical improvement
Placebo Mebeverine Placebo Mebeverine Placebo Mebeverine

Kruis et al™ 1986 = = 11/40 9/40 12/40 6/40
Connell™ 1965 3/22 2/22 - - 1/22 11/22
Tasman-Jones™ 1973 = 7/24 15/24 7/24 15/24
Berthelot et al" 1981 = = = = 24/33 31/36
Secco et al™ 1983 = = 9/15 12/15 = =

Enck et al™ 2005 = = = = 16,/40 8/40

Table 4 Characteristics of studies comparing two dosage forms of mebeverine included in meta-analysis

Study Treatment Dosage IBS subtype Sex (F/M) Mean age (yr)
duration (WK)  Meb 200 mgbid ~ Meb 135 mg bid Meb 200 mg  Meb 135 mg
Gilbody et al® 2000 4-8 n=92 n=92 Abdominal pain  142/42 34 32
predominant
Inauen et al™ 1994 3 n=24 n=24 All subtype 36/12 43 37

Meb: Mebeverine.

Table 5 Outcome results of studies comparing two dosage forms of mebeverine included in meta-analysis

Outcomes of therapeutic efficacy

Relief of abdominal pain  Global or clinical improvement

Meb 135 mg Meb 200 mg Meb 135 mg Meb 200 mg Meb 135 mg

Study Adverse effect

Meb 200 mg Meb 135 mg Meb 200 mg
Gilbody et al™ 2000 66,107 63/106 74/92
Inauen ef al™ 1994 No serious No serious

adverse effect adverse effects

69/92 65/92 64/92 64/92 59/92
19/24 23/24 22/24 19/24

Haenszel and DerSimonian-Laird methods. The Cochran
QO test was used to test heterogeneity. The event rate in
the experimental (intervention) group against the event
rate in the control group was calculated using I’Abbe
plots as an aid to explore the heterogeneity of effect
estimates. Funnel plot analysis was used as a publication
bias indicator.

RESULTS

The electronic searches yielded 2691 items: eight from
PubMed, 80 from Google, 246 from Embase, 21 from
Scopus, and 2336 from Cochrane. Of these, 20 were
scrutinized in full text, eight were considered eligible
and had a well-defined global response outcome and
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were included in this analysis (Figure 1). The quality of
the eligible studies was assessed by Jadad score. From
eight studies, seven had Jadad scores = 4!t
and the other study had a Jadad score of 31 (Table 1).
These eight trials included 555 patients randomized to
receive either mebeverine or placebo. 352 (63%) were
women and 203 (37%) were men. All subtypes of IBS
were represented. Abdominal pain was prevalent in only
one study™. Patient’s characteristics, type, and dosage
of mebeverine and placebo, duration of treatment,
and outcomes (clinical improvement and the relief of
abdominal pain) for each study are shown in Tables 2-5.

Efficacy of mebeverine compared to placebo
The summary RR for global or clinical improvement in
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A Relative risk meta-analysis plot (random effects)

Kruis et a1 1986 —— 0.50 (0.21, 1.15)

Connell™ 1965 ———=——11.00 (2.14, 63.87)
Tasman-Jones®™ 1973 — 2.14 (1.12, 4.42)

Berthelot et @' 1981 [} 1.18 (0.93, 1.57)

Enck et a/* 2005 —— 0.50 (0.24, 1.00)
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Figure 2 Individual and pooled relative risk (A), heterogeneity indicators (B),
and publication bias indicators (C) for the outcome of “global or clinical
improvement” in the studies comparing mebeverine vs placebo therapy.

five trials including""**"* was 1.13 with a 95% CI of
0.59-2.16 and a non-significant RR (P = 0.7056, Figure 2A).
The Cochrane 0 test for heterogeneity indicated that the
studies were heterogeneous (P = 0.0022, Figure 2B) and
could not be combined, thus the random effects for indi-
viduals and summary of RR was applied. Regression of
normalized effect »s precision for all included studies for
clinical response among mebeverine vs placebo therapy
was 0.217719 (95% CI: -5.538784 to 5.974221, P = 0.9118),
and Kendall’s test on standardized effect »s variance in-
dicated fax = 0.2, P = 0.8167 (Figure 2C). Summary RR
for relief of abdominal pain in three trials'”*"* was 1.33
with a 95% CI of 0.92-1.93, a non-significant RR (P =
0.129, Figure 3A). The Cochrane Q test for heterogeneity
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Relative risk meta-analysis plot (fixed effects)
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Figure 3 Individual and pooled relative risk (A) and heterogeneity indicators
(B) for the outcome of “relief of abdominal pain” in the studies comparing
mebeverine vs placebo therapy.

indicated that the studies were homogenous (P = 0.1871,
Figure 3B) and could be combined, thus fixed effects for
individuals and summary of RR was applied. Regression
of normalized effect ss precision for all included studies
for clinical response among mebeverine zs placebo therapy
could not be calculated because of too few strata.

Tolerability of mebeverine compared to placebo

Adverse effects were rare or unknown in four of the six
studies where mebeverine was compared to placebo. In
two studies, 24% (15/62) of the mebeverine group and
22.5% (14/62) of the placebo group reported adverse

effects™*)

Efficacy of mebeverine 200 mg compared to mebeverine
135 mg

The summary RR for global or clinical improvement
in two trials”™**! was 1.12 with a 95% CI of 0.96-1.3
and a non-significant RR (P = 0.168, Figure 4A). The
Cochrane Q test for heterogeneity indicated that the
studies were homogenous (P = 0.6654, Figure 4B) and
could be combined, but because of few included studies,
the random effects for individuals and summary of RR
was applied. Regression of normalized effect »s precision
for all included studies for clinical response among
mebeverine »s5 placebo therapy could not be calculated
because of too few strata. Summary RR for relief of
abdominal pain in two trials®** was 1.08 with a 95% CI
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Figure 4 Individual and pooled relative risk and heterogeneity indicators for the outcome of “global or clinical improvement (A, B)” and “relief of abdominal
pain (C, D)” in the studies considering mebeverine 200 mg compared to mebeverine 135 mg.

of 0.87-1.34, a non-significant RR (P = 0.463, Figure 4C).
The Cochrane Q test for heterogeneity indicated that the
studies were homogenous (P = 0.1398, Figure 4D) and
could be combined, but because of few included studies,
the random effects for individuals and summary of RR
wete applied. Regression of normalized effect vs precision
for all included studies for clinical response among
mebeverine ps placebo therapy could not be calculated
because of too few strata.

Tolerability of mebeverine 200 mg compared to
mebeverine 135 mg

Of the two studies comparing mebeverine 200 mg to
mebeverine 135 mg, only one of them reported adverse
effects in about 61.5% (66/107) of the mebevetine 135 mg
group and 59.5% (63/106) of the mebeverine 200 mg
group[24]. The other study found no serious adverse effects
in the trial”.

DISCUSSION

The results of this meta-analysis demonstrate that the
clinical improvement and relief of abdominal pain
observed for mebeverine is not statistically significant
compared to placebo.

It is well tolerated without any significant adverse
effects. The meta-analysis also showed that mebeverine
200 mg is as effective as mebeverine 135 mg in the

(44
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clinical improvement and relief of abdominal pain. The
results also indicated no significant adverse effects for
mebeverine 200 mg.

Although placebo effects in IBS clinical trials that
measure a global outcome, are highly variable™, the last
meta-analysis on myorelaxants indicated that compounds
like mebeverine are superior to placebo for global
improvement of IBS and reducing pain. This drug
showed significant efficacy on global assessment despite
a high placebo effect (38% global improvement). The
efficacy was also significant and in the same range for
pain relief”. The present results are also consistent with
a previous report that indicated low incidence of side
effects" .

Another systematic review on the safety and toler-
ability of antispasmodics in the treatment of IBS also
confirmed the low incidence of adverse effects asso-
ciated with mebeverine incidence (0.1-0.6 events per
patient-year of exposure) and the investigators provided
a favorable judgment regarding tolerance of mebeverine
in dosages of both 600 mg and 400 mg”"*!. Among
other active agents for the treatment of IBS, probiotics
can be used only as supplements of standard therapy. In
addition, low doses of antidepressants induce clinical re-
sponse and reduce abdominal pain score in patients with
IBS™?. Selective serotonin reuptake inhibitors (SSRIs)
are often better tolerated than tricyclic antidepressants
and have anxiety reducing benefits with a potential value

February 7, 2010 | Volume 16 | Issue 5 |
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in IBS", Despite this, results of a recent meta-analysis
showed that SSRIs overall are not significantly better
than placebo for the relief of individual IBS syrnptornsm.
Recent trials have demonstrated that alosetron, a 5-HT?3
receptor antagonist, is effective in the treatment of IBS
in non-constipated female »s placebo and »s mebever-
ine™. However, mebeverine could still be useful, partic-
ulatly in treating males and constipated female with IBS,
and it could diminish stool frequency or improve global
feeling in diarrhea predominant IBS patients[()’m. Thus it
can be concluded that mebeverine is more effective than
placebo in the management of diarrhea- or constipation-
predominant IBS, without significant adverse effects.

Moreover, mebeverine 200 mg bid was shown to be
therapeutically equivalent to mebeverine 135 mg #d in
treatment of abdominal pain in IBS without a higher
incidence of adverse effects. Studies also confirmed
that both formulations of mebeverine were regarded as
effective in more than 80% of cases. Tolerability was also
excellent, with only few adverse effects and compliance
close to 100% for most of patients. Of course, reducing the
number of daily doses from three to two is an advantage
of the mebeverine SR capsule in terms of patients’
compliance[24’25’32].

Fortunately, all the included studies in the present
meta-analysis were well randomized, had acceptable
Jadad scores, and included all subtypes of IBS (diarrhea
predominant, constipation predominant, pain predomi-
nant and alternating). Some general limitations are un-
avoidable in meta-analyses, such as dissimilarities among
patient characteristics (age, sex, lifestyle, and compli-
ance), different duration of treatment, and different IBS
subtypes; however, in this meta-analysis the high homo-
geneity of the included trials helped us to reach convinc-
ing conclusions. Of course, it would have been better to
individualize patients based on IBS subtype and sex and
evaluate outcomes for each subtype and gender, but it
was not always applicable in the present study. Indeed,
there is a need for more controlled, randomized trials
considering the above-mentioned limitations.

CONCLUSION

Although the effects of mebeverine on clinical improve-
ment and relief of abdominal pain are not statistically
significant, it could be considered clinically effective until
more studies are added to this meta-analysis to increase
the power of the conclusions. Comparing doses, the
mebeverine capsule (200 mg bzd) is effective and well
tolerated without significant adverse effects and, in terms
of compliance, it could be considered as an appropriate
form of dosage.
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