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Abstract

Background There is evidence demonstrating the beneficial effects of 5-hydroxytryptamine 3
receptor antagonists (5-HT),) for the treatment of non-constipated irritable bowel syndrome (NC-
IBS). We aimed to determine the comparative effectiveness of 5-HT, antagonists in NC-IBS, as
evidenced by the results of a network meta-analysis (NWM) of published relevant randomized
controlled trials (RCTs).

Methods We searched the PubMed/Medline, EMBASE, and Cochrane Library databases for
relevant RCTs through September 2020 and data from each selected RCT were extracted. A
Bayesian NWM was then performed to investigate the efficacy of 5-HT, antagonists and to explore
the effectiveness rank order in treating NC-IBS patients.

Results Twenty-one eligible RCTs were identified and entered into this NWM. They included a
total of 10,421 NC-IBS patients, randomized to alosetron, cilansetron, ondansetron, ramosetron,
placebo, and mebeverine. The cumulative ranking probability for each intervention at the end of
treatment period, was evaluated by means of surfaces under cumulative ranking (SUCRA) values.
These results showed that alosetron had the best performance for global symptom improvement
(SUCRA 0.82), cilansetron showed the best performance (SUCRA 0.90) for abdominal pain/
discomfort improvement, while ondansetron (SUCRA 0.98) was by far the best choice concerning
bowel habits/consistency improvement. The control regimens (mebeverine and placebo)
represented the least efficacious interventions.

Conclusions This NWM showed that 5-HT, receptor antagonists performed better in comparison
to control drugs. Consequently, this class of drugs may play an important role in improving the
debilitating symptoms in NC-IBS patients, in particular those with diarrhea.

Keywords Irritable bowel syndrome, 5-hydroxytryptamine 3 receptor antagonists, alosetron,
cilansetron, network meta-analysis
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Introduction

the gastrointestinal tract [1]. Patients with IBS suffer from
frequent relapses that impair their quality of life. According

Irritable bowel syndrome (IBS) is characterized by
chronic intermittent abdominal discomfort with concomitant
diarrhea and/or constipation in patients who have no
imaging, biochemical, or morphological abnormalities of
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to the results of the most recent epidemiological study using
the Rome IV criteria, the global prevalence of IBS has been
estimated to be 4.1% [2]. It is most common in women and age
groups under 50 years old [3,4]. Concerning pathophysiology,
studies have related IBS to altered intestinal microbiota,
visceral hypersensitivity, irregular gastrointestinal motility,
defects in the brain-gut axis and psychological factors [5-11].
Grossly, from the clinical point of view, IBS is classified into
3 main subtypes: i.e., IBS with diarrhea as the predominant
manifestation (IBS-D), IBS where constipation prevails, and
IBS with mixed bowel habits (IBS-M).

5-Hydroxytryptamine (5-HT) is mainly localized in the
intestinal enterochromaffin cells and also in the brain [9,10].
There are seven subtypes of 5-HT receptors in the brain and
gut. In the gut, 5-HT, receptors are situated mainly on intestinal
plexuses, sensory nerves, sympathetic and parasympathetic
nerves, where they stimulate neurotransmitter release [11]. 5-HT,
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receptor antagonists (i.e., alosetron, cilansetron, ondansetron,
and ramosetron) have been included in the therapeutic
armamentarium for IBS patients, as they have been shown to
benefit non-constipated IBS patients (NC-IBS). Consequently,
their effectiveness has been assessed in randomized control
clinical trials (RCTs) [12-32], in comparison to placebo [12,13,15-
27,29-32] and also a known anti-spasmodic agent (mebeverine)
[14,28]. Some of these RCTs were included in 2 pairwise meta-
analyses in the past [33,34], whereas 2 S-HT3 receptor antagonists
(alosetron and ramosetron) were included in a systematic
review and meta-analysis, which studied the efficacy of various
pharmacological therapies in patients with IBS-D or IBS-M stool
pattern [35]. However, the comparative effectiveness of all 5-HT,
receptor antagonists in patients with NC-IBS is unknown.

Network meta-analysis (NWM) has been used as an evidence
synthesis tool for comparing RCTs with multiple treatments
[36-38]. NWM incorporates both direct and indirect evidence
in a collection of RCTs, thus providing information concerning
the relative effects of 3 or more therapeutic interventions
competing for a similar result. Since no NWM exists concerning
the comparative effectiveness of all 5-HT, receptor antagonists
evaluated in relevant RCTS, such a study is warranted. Our aim
therefore was to perform an NWM in order to obtain more
accurate and comprehensive results concerning the comparative
efficacy of 5-HT, antagonists in the treatment of NC-IBS.
It is expected that such comparisons will enable ranking of
treatments and will help in clinical decision making.

Materials and methods
Identification of studies and data extraction

To identify studies and extract data in this NWM we
followed the steps (i.e., identification, screening, eligibility,
inclusion) described in our previous publications [39]. Thus,
the PubMed/MEDLINE and Embase databases were searched
through September 2020 to identify human studies written in
English using the following search text and/or Medical Topic
Heading (MeSH) terms: (“irritable bowel syndrome”[MeSH
Terms] OR (“irritable’[All Fields] AND “bowel’[All
Fields] AND “syndrome”[All Fields]) OR “irritable bowel
syndrome”[All Fields]) AND (((“serotonin”’[MeSH Terms]
OR “serotonin”[All Fields]) AND type[All Fields] AND 3[All
Fields] AND “receptor’[All Fields] AND (“antagonists and
inhibitors”[Subheading] OR (“antagonists’[All Fields] AND
“inhibitors”[All Fields]) OR “antagonists and inhibitors”[All
Fields] OR “antagonists’[All Fields])) OR (5ht3[All Fields]
AND (“antagonists and inhibitors”[Subheading] ~OR
(“antagonists”[All Fields] AND “inhibitors”[All Fields]) OR
“antagonists and inhibitors”[All Fields] OR “antagonists”[All
Fields]. In addition, a manual search of all review articles,
published editorials and retrieved original studies, was made.
Two authors (TR and KE) independently extracted data from
each study. Any disagreement was settled by further discussion
with the third author (YN) until consensus was reached. This
NWM was performed according to the PRISMA extension
statement for interventions [40], while the quality of treatment
effect estimates was rated using the GRADE (i.e., Grading of
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Recommendations Assessment, Development and Evaluation)
working group modality [41]. In addition, we appraised the
confidence in estimates derived from NWM, as described in
our previous publication [42]. In this process the construction
of a matrix depicting the contribution of direct evidence to
NWM results, together with a bar graph depicting the risk of
bias for each network estimate and for the entire network, help
in assessing the quality of evidence in the NWM.

Selection criteria

We defined the inclusion and exclusion criteria before
starting the study investigation. Thus, appropriate studies were
included in the meta-analysis provided that the following criteria
were met: a) published as complete articles or abstracts with data
that can be extracted; b) written in English; and ¢) were RCTs
comparing 5-HT, antagonists in NC-IBS. Studies not meeting the
above criteria were excluded. In this NWM 3 efficacy endpoints
were taken into account: i.e., global improvement in NC-IBS
symptoms; improvement in abdominal pain/discomfort; and
improvement in bowel habits/consistency. In addition, one
safety endpoint was evaluated, i.e., the constipation rate.

Statistical analysis

The k coefficient was used for the evaluation selection
process by the reviewers. For pair-based meta-analyses and
heterogeneity estimation we followed the methodology
described previously [39]. In addition to heterogeneity, we
assessed inconsistency, as this is critical when conducting an
NWM [36-38]. We constructed comparison-adjusted funnel
plots and checked their symmetry to assess whether small-
scale trials influence the efficacy results. SUCRA (surfaces
under cumulative ranking) values were used in intervention
network charts to examine the cumulative ranking probability
for each intervention in relation to the efficacy achieved by
this intervention compared to an ideal intervention showing
the best efficacy without doubt, ie., SUCRA=1 or 100%
when expressed as a percentage [36-38]. Data were processed
using software suitable for Bayesian network meta-analysis,
namely Stata 13.2 (StataCorp, College Station, TX) [36,37]
and NetMetaX [38]. A value of P<0.05 was the criterion of
significance for all measurements except for heterogeneity,
where the corresponding value was 0.1 to compensate for
possible low power of the heterogeneity test [39].

Results
Characteristics of studies

The process of study selection is shown in Fig. 1. Thus,
of 1308 titles yielded by the initial search, 21 RCTs [12-32]
were finally eligible for meta-analysis. Reviewers’ agreement
concerning the selection of studies was high: k=0.94; 95%
confidence interval [CI] 0.92-1). The characteristics of the
21 involved RCTs are shown in Table 1. They were 18 full
papers [12-18,20,21,23,25-32] and 3 abstracts [19,22,24]. These



studies included a total of 10,421 NC-IBS patients, of whom
9592 were IBS-D patients. These patients were randomized to
placebo (n=4,158), alosetron (n=3,045), cilansetron (n=1,116),
ondansetron (n=147), ramosetron (n=1,483), and mebeverine
(n=472) (Table 2). The 18 studies published as full papers[12-
18,20,21,23,25-32] met all quality criteria. For the studies
published as abstracts [19,22,24], a partial assessment of
quality parameters was possible.

NwWM

Of the 3 efficacy endpoints detailed above, 12
studies [14,18,19,21,22,24-26,27,29,31,32] reported on global
improvement, 17 studies [12-17,19,20,22-29,31] reported
on improvement in abdominal pain/discomfort, and 10
studies [12,15,20,25-31] reported on improvement in bowel
habits/consistency. In all included RCTs the intention to treat
analysis was taken into account.

Network maps

The network maps of all therapeutic interventions
(alosetron, cilansetron, ramosetron, ondansetron, mebeverine,
placebo) in relation to the 3 efficacy endpoints are depicted in
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Fig. 2 (A,B,C). In these maps the node size reflects the number
of patients allocated to each treatment, whereas the edge
thickness is in proportion to the precision, i.e., the inverse of
the variance of each direct comparison [36].

Network plots

The comparative effectiveness, expressed as odds ratio
(OR), 95% credible interval (CrI) of different therapeutic
interventions, for the 3 efficacy endpoints is depicted in the
respective forest plots of Fig. 3 (A,B,C). For the first efficacy
endpoint, ie., global symptom improvement (Fig. 3A),
alosetron (OR 2.54, 95%Crl 1.48-4.28) and cilansetron
(OR 2.45, 95%Crl 1.44-4.22) were significantly superior to
placebo, whereas the respective value for ramosetron was (OR
1.44, 95%Crl 0.95-2.24). For the second efficacy endpoint,
i.e., improvement in abdominal pain/discomfort (Fig. 3B),
cilansetron (OR 2.44, 95%Crl 1.54-3.90) and alosetron
(OR 1.60, 95%Crl 1.18-2.14) were significantly superior to
placebo, whereas the respective values for ondansetron and
ramosetron did not reach significant levels (OR 1.98, 95%Crl
0.57-6.56 and OR 1.34, 95%Crl 0.91-1.98, respectively). For
the third efficacy endpoint, i.e., improvement in bowel habits/
consistency (Fig. 3C), ondansetron (OR 5.50, 95%Crl 2.90-
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Figure 1 Flow chart of studies included in the network meta-analysis
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11.25) was by far superior to placebo, followed by alosetron
(OR 2.57, 95%Crl 1.83-3.77), and ramosetron (OR 2.12,
95%Crl 1.53-2.95). In these network forest plots there was
no significant heterogeneity; moreover, the evaluation of
inconsistency yielded insignificant overall results, meaning
that the comparative effect sizes obtained by direct and indirect
comparisons were consistent. The relevant funnel plot (Fig. 4A)
appeared symmetric, reflecting the lack of publication bias. The
quality matrix of Fig. 4B depicts the summary of the risk of bias
for each included study. The contribution of each comparison
to the network is demonstrated in the constructed contribution
plot (Fig. 4C) depicting the effects from all studies in the
network. The bar graph of Fig. 4D illustrates the bias risk for

Table 2 Network characteristics and therapeutic interventions
included in the network meta-analysis

Network Characteristics No.
Number of interventions 6
Number of studies 21
Total number of patients in network 10,421
Total number of events in network 4702
Total possible pairwise comparisons 15
Total number of pairwise comparisons with direct data 6
Number of two-arm studies 21
Number of multi-arm studies 0
Number of studies with no zero events 21
Number of studies with at least one zero event 0
Intervention Studies
Placebo 19
Ramosetron 6
Mebeverine 2
Alosetron 10
Cilansetron 3
Ondansetron 2

each network assessment, showing the amount of information
coming from studies with high, unclear and low risk of bias.

League matrixes, rankograms and SUCRA values

The comparative efficacies of the 6 therapeutic modalities
(alosetron, cilansetron, ondansetron, ramosetron, mebeverine,
and placebo) are shown in the league matrixes of Fig. 5 (A,B,C).
These matrixes show that for global symptom improvement,
alosetron performed better in comparison to cilansetron,
mebeverine, ramosetron and placebo (Fig. 5A); for improvement
in abdominal pain/discomfort, cilansetron performed better in
comparison to alosetron, mebeverine, ramosetron and placebo
(Fig. 5B); and finally, forimprovement in bowel habits/consistency,
ondansetron was by far superior in comparison to alosetron,
ramosetron, mebeverine and placebo (Fig. 5C). The respective
rankograms are shown in Fig. 6 (A,B,C) in close relationship
with the SUCRA values shown in Table 3. Thus, judging by the
SUCRA values, these results showed that for global symptom
improvement alosetron showed the best performance (SUCRA
0.82); for abdominal pain/discomfort cilansetron showed the
best performance (SUCRA 0.90); and for improvement in bowel
habits/consistency, ondansetron (SUCRA 0.98) was by far the
best choice in comparison to other 5-HT, antagonists tested (i.e.,
alosetron SUCRA 0.64, ramosetron SUCRA 0.45) and also in
comparison to mebeverine (SUCRA 0.40) and placebo (SUCRA
0.01), which represented the least efficacious regimens.

Network plots for constipation

The development of constipation is one of the main
concerns when administrating 5-HT, antagonists. The
constipation report in the RCTs of this NWM is depicted
in Supplementary Fig. 1 (A,B,C), which show the network
forest plot, the relevant league matrix and the rankogram,
respectively. Participants in the intervention groups were more
likely to develop constipation than those in the mebeverine or
placebo groups. Thus, the ORs (95%CI) for interventions that
reported constipation, i.e., alosetron, cilansetron, ramosetron,
were 5.28 (4.42-7.44), 3.38 (2.31-4.92), and 2.94 (1.91-4.49),

Table 3 SUCRA (surface under the cumulative ranking) values concerning the 6 therapeutic interventions for the 3 efficacy endpoints, i.e., global
symptom improvement; improvement in abdominal pain/discomfort; and improvement in bowel habits/consistency

Efficacy endpoints

Global symptom improvement

Improvement in abdominal pain/discomfort

Improvement in bowel habits/consistency

Treatment SUCRA values Treatment SUCRA values Treatment SUCRA values
Alosetron 0.82 Alosetron 0.60 Alosetron 0.64
Cilansetron 0.80 Cilansetron 0.90 Cilansetron -
Ondansetron - Ondansetron 0.66 Ondansetron 0.98
Ramosetron 0.38 Ramosetron 0.42 Ramosetron 0.45
Mebeverine 0.43 Mebeverine 0.31 Mebeverine 0.40
Placebo 0.06 Placebo 0.10 Placebo 0.01
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CILANSETRON

MEBEVERINE,
ALOSETRON
PLACEBO

RAMOSETRON

E MEBEVERINE CILANSETRON . MEBEVERINE
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ONDANSETRON
ALOSETRON ALOSETRON
PLACEBO
RAMOSETRON
PLACERO RAMOSETRON

Figure 2 Network maps of the therapeutic interventions included in the randomized controlled trials. (A) Network map related to global
improvement in non-constipated irritable bowel syndrome symptoms. (B) Network map related to improvement in abdominal pain/discomfort.
(C) Network map related improvement in bowel habits/consistency. Node size reflects the number of patients randomly assigned to each treatment.
Edge thickness is in proportion to the precision, i.e., the inverse of the variance of each direct comparison

Treatment 1 vs. Treatment 2 O.R. (95% Cr..
Alosetron versus Cilansetron === 1.04 (0.49-2.24) **
O.R. (95% Cr..)
versus 1.06 (0.42-2.75) *
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Mebeverine versus Placebo ——— 1.53 (0.55-4.31) **
Cilansetron versus Mebeverine =0t 1.61(0.49-4.95) ™ Mebeverine versus Placebo = 1.21(0.65-2.27)
Alosetron versus Mebeverine =0 1.66 (0.52-5.50) * Ondansetron versus Alosetron 10— 1.23(0.35-4.28) **
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Heterogenety (Inform) = 0.4027 , 4 10
959% Cri (0.2489-0.6808)
i ) Favours Treatment 2 Favours Treatment 1 Cilansetron versus Alosetron H—— 1,52 (0.89-2.64) **
—— Random Effects
B Alosetron versus Placebo = 160 (1.182.14)*
Treatment 1 vs. Treatment 2 O.R. (95% Cr.
Ondansetron versus Mebeverine 1.61(0.39-6.38)
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Figure 3 Forest plots illustrating all possible pairwise comparisons of therapeutic interventions included in the randomized controlled trials.
(A) Global improvement in non-constipated irritable bowel syndrome symptoms. (B) Improvement in abdominal pain/discomfort. (C) Improvement
in bowel habits/consistency. The horizontal lines represent the credible intervals

* = direct comparison, ** = indirect comparison

OR, odds ratio; CrI, credible interval
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Figure 4 (A) Comparison-adjusted funnel plot. It appears symmetrical, meaning no publication bias. (B) Quality matrix depicting the summary of
the risk of bias (RoB) for each included study. Studies are identified by the number in the reference list. (C) Contribution plot for the comparisons
network. The numbers represent the percentage contribution of the column showing direct comparisons to the row defining network meta-analysis

estimates. (D) Bar graph depicting the RoB for each network estimate

Treatment labels: A, alosetron; B, cilansetron; C, mebeverine; D, ondansetron; E, placebo; F, ramosetron

respectively, in comparison to placebo, and 11.43 (5.17-26.32),
6.90 (2.69-17.89), and 6.20 (2.28-14.80), respectively, in
comparison to mebeverine.

Discussion

NC-IBS is a functional condition that affects the patient’s
quality of life, and IBS-D in particular could be debilitating due
to urgency and episodic incontinence. Serotonin metabolism is
involved in the pathophysiology of this condition and there are
studies suggesting serotonin metabolism disturbance in these
patients [9]. Interestingly, a recent study in IBS-D patients [43]
found significantly increased mucosal concentrations of
the 5-HT metabolite 5-hydroxyindole acetic acid (5-HIAA),
together with an increased 5-HIAA/5-HT ratio, suggesting
greater turnover of mucosal 5-HT in these patients. Among the
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various 5-HT receptors, 5—HT3 receptors, localized on intestinal
plexuses, sensory nerves, sympathetic and parasympathetic
nerves, play a particular role in the pathophysiology of NC-IBS,
stimulating the release of neurotransmitters. Consequently,
research has focused on the therapeutic role of 5-HT, receptor
antagonists in NC-IBD, particularly in IBS-D. Therefore,
5-HT, receptor antagonists are a logical therapeutic option in
IBS-D: this drug class currently includes alosetron, cilansetron,
ramosetron and ondansetron. In this NWM we examined the
comparative effectiveness of these 5-HT, receptor antagonists,
taking into account all RCTs comparing them to control
regimens (placebo and mebeverine). We studied 3 efficacy
endpoints, i.e., global improvement in symptoms, improvement
in abdominal pain/discomfort, and improvement in bowel
habits/consistency. In addition, we studied constipation as a
safety endpoint.
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Figure 5 League matrixes showing the comparative efficacies of the therapeutic interventions included in the randomized controlled trials. (A) Global
improvement in non-constipated irritable bowel syndrome symptoms. (B) Improvement in abdominal pain/discomfort. (C) Improvement in bowel

habits/consistency
Data indicate odds ratios and 95% credible intervals

For RCTs with global improvement in symptoms as the main
efficacy endpoint, the results showed that alosetron had the
best efficacy in comparison to control drugs and to the other
5—HT3 receptor antagonists studied. On the other hand, in these
trials alosetron had the worse safety performance, as patients
reported high constipation rates in comparison to those taking
the other drugs examined. However, in all studies, constipation
was considered mild to moderate in severity and in most cases
resolved rapidly after the medication was stopped. Adverse
events have been a main concern related to alosetron use: in
fact, this drug was withdrawn in the USA because of adverse
events, including ischemic colitis and severe constipation. It was
reintroduced for female patients with severe IBS-D, and a 9-year
evaluation concerning alosetron post-marketing safety reported
29 cases of probable ischemic colitis, i.e., an incidence of 1 case per
1000 patient-years [44]. This rate was similar to the background
rate of ischemic colitis in female IBS patients, which ranged from
0.4-1.79 cases per 1000 patient-years [45]. The effectiveness of
alosetron in male patients with NC-IBS is not clear, since only
one of the RCTs included in this NWM recruited males only [23],

whereas the other RCTs included exclusively or predominantly
female patients. Cilansetron showed the best efficacy in RCTs
when improvement in abdominal pain/discomfort was the main
efficacy endpoint, and it appeared to be effective in both male and
female patients. However, despite the good results concerning the
improvement in abdominal pain/discomfort, this 5-HT, receptor
antagonist carries 2 main weaknesses: all 3 relevant RCTs included
in this NWM were abstracts and were never published as full
papers, and in addition the drug never came to market. In this
NWM ramosetron showed low performance and proved to be
more effective than control drugs [OR 2.12 (95%Crl 1.53-2.95)]
only in improving abdominal pain/discomfort, with no serious
related adverse event, specifically ischemic colitis. However, it
must be noted that all relevant RCTs were conducted in Japan;
thus, these findings might not be generalizable to patients with
NC-IBS in the USA and Europe. Indeed, at present ramosetron
is only licensed in Japan and some other Asian countries, at a
dose of 2.5 pug q.d. for females and 5 ug q.d. for males. Therefore,
NC-IBS patients in western countries will be unable to access this
drug.
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Figure 6 Rankogram networks for the therapeutic interventions included in the randomized controlled trials, showing the cumulative rank order
for each intervention. (A) Global improvement in non-constipated irritable bowel syndrome symptoms. (B) Improvement in abdominal pain/

discomfort. (C) Improvement in bowel habits/consistency

Ondansetron, in comparison to other 5-HT, receptor
antagonists, performed better when bowel habits/consistency
were the main efficacy endpoint. This 5-HT, receptor antagonist,
is currently licensed for use in both adults and children, mainly
for the management of nausea and vomiting induced by
chemotherapy and radiotherapy, and for postoperative nausea
and vomiting. One point of considerable concern is that, in
this NWM, all evaluations concerning ondansetron were based
on only 2 RCTs that included a total of 170 patients. All these
observations point to a need for large well-designed RCTs to
better define the efficacy and optimal dose of ondansetron in
NC-IBS patients. Along these lines, a large multicenter RCT
(the TRITON trial) is in progress [46] and is expected to be
completed by December 2021. Of considerable importance is
the fact that in this trial several mechanistic assessments, such
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as gut transit, fecal tryptase and fecal bile acid concentrations,
barostat and high resolution rectal manometry tests, will be
included in an effort to better define ondansetron’s mechanisms
of action. As the authors of this study protocol claim, if
ondansetron proved to be effective in this well-designed trial,
then it could easily be widely adopted, since it is an inexpensive,
safe and generic drug. Therefore, by providing an effective
treatment, it could not only reduce patient symptoms, but also
reduce healthcare costs associated with repeated referrals and
unnecessary investigations.

As far as the potential mechanisms of action of 5-HT, receptor
antagonists is concerned, there is evidence that the beneficial
effect of this drug class in NC-IBS might be related to the
prolongation of gastrointestinal transit time and improvement
in rectal compliance [47,48], as well as a reduction in visceral



Summary Box

What is already known:

e There is evidence demonstrating the beneficial
effects of 5-hydroxytryptamine receptor (5-HT,)
antagonists for the treatment of non-constipated
irritable bowel syndrome (NC-IBS)

o The effectiveness of alosetron, cilansetron,
ondansetron and ramosetron has been assessed in
randomized control clinical trials in comparison to
control regimens (placebo and mebeverine)

e Currently the comparative effectiveness of all
5-HT, receptor antagonists in patients with NC-
IBS is lacking

What the new findings are:

e This network meta-analysis showed that all
5-HT, receptor antagonists performed better in
comparison to control regimens

e Alosetron showed the best performance for global
symptom improvement, cilansetron showed the
best performance for abdominal pain/discomfort,
and ondansetron was by far the best choice for
improvement in bowel habits/consistency, in
comparison to other 5-HT, antagonists and also
to control regimens (mebeverine and placebo),
which represented the least efficacious regimens

o Consequently, this class of drugs may play an
important role in improving the debilitating
symptoms in NC-IBS patients, in particular those
with diarrhea

sensitivity [49]. However, more studies including various
mechanistic assessments, as discussed above, are necessary to
better define the mode of action of this drug category.

The lack of significant inconsistency in this NWM strengthens
our results. However, despite the messages that emerge
concerning the effectiveness of 5-HT, receptor antagonists
vs. control drugs (placebo and mebeverine), some limitations
should be stressed. The main limitation is related to differences
in the design and endpoints used in individual RCTs, as well as
to the heterogeneity concerning the Rome criteria used in the
individual RCTS, i.e., Rome I vs. Rome II vs. Rome III criteria.
In future RCTs these concerns are expected to be addressed by
utilizing the standardized FDA-recommended endpoints for
patients with IBS-D. Another limitation refers to the fact that
some RCTsincluded only a small number of patients, in particular
for evaluations concerning ondansetron. However, a large, well-
designed multicenter RCT (the TRITON trial) [46] addresses the
ondansetron issue and this trial is expected to be completed soon.
A recent systematic review [35] addressed the efficacy of various
pharmacological therapies (alosetron, ramosetron, rifaximin and
eluxadoline) in patients who had IBS-D or IBS-M stool pattern
and found that alosetron and ramosetron were the most effective.
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As the authors stress, although the 5-HT, receptor antagonists
appeared to perform the best, many IBS patients will be unable
to access these drugs. However, drug availability will no longer
be a problem if the TRITON trial results fulfill the expectations
concerning ondansetron.

In conclusion, the results of this NWM show that 5-HT,
receptor antagonists play an important role in improving the
debilitating symptoms related to NC-IBS, in particular IBS-D,
given the associated urgency and episodic incontinence.
These findings are expected to be taken into account when
considering therapeutic options for IBS. However, since there
are a number of questions still to be answered, well-designed
RCTs are needed to confirm the efficacy, safety profile and
optimal dose of 5-HT, receptor antagonists in IBS patients.
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Supplementary Figure 1 Constipation report concerning the treatments included in the RCTs of the NWM. (A) Forest plot illustrating pairwise
comparisons. The horizontal lines represent the credible intervals (CrI). (B) League matrix showing the comparative performance of the treatments.
(C) Rankogram network for the therapeutic interventions included in the RCTs, showing the cumulative rank order for each intervention. SUCRA
(surface under the cumulative ranking) values for the competing 5 therapeutic interventions

* = direct comparison, ** = indirect comparison.

5-HT3, 5-hydroxytryptamine 3 receptor antagonist; NWM, network meta-analysis; IBS, irritable bowel syndrome; RCT, randomized controlled trial;
OR, odds ratio



