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Abstract

Introduction: Functional dyspepsia (FD) is typically treated with serotonin
receptor (5-HT) agonists such as cisapride, mosapride, tegaserod and tan-
dospirone citrate. However, there are conflicting efficacy data, possibly due
to significant heterogeneity between studies. In this meta-analysis, we an-
alyzed the efficacy and safety data from studies evaluating the efficacy of
serotonin receptor agonists in patients with FD.

Material and methods: Relevant studies were selected from the Medline,
Cochrane, EMBASE, and Google Scholar databases. The meta-analysis in-
cluded 10 RCTs which evaluated the efficacy of serotonin receptor agonists
in patients with FD (final total of 892 patients in the serotonin receptor
agonist group, and 640 participants in the placebo group). The primary out-
comes were the response rates and abdominal symptoms score. The Co-
chrane Collaboration’s tool was used to assess risk. Sensitivity analysis was
carried out using the leave-one-out approach.

Results: Patients treated with serotonin receptor agonists had a significant-
ly higher response rate compared to placebo-treated patients (pooled OR =
2.99; 95% Cl: 1.15-7.77; p = 0.025). Patients treated with serotonin receptor
agonists had a significant improvement in symptom scores compared to the
placebo group (pooled standardized mean difference = —0.43; 95% Cl: =0.83 to
-0.04; p = 0.031). Sensitivity analysis indicated that the pooled estimates for
abdominal symptom score might be affected by the Yeoh et al. (1997) study.

Conclusions: Serotonin receptor agonists had a significantly higher efficacy
compared to placebo in the treatment of FD.

Key words: functional dyspepsia, serotonin receptor, efficacy, placebo,
meta-analysis.

Introduction

Functional dyspepsia (FD) is defined as the presence of one or more
of four gastroduodenal symptoms including epigastric pain, epigastric
burning, postprandial fullness, and early satiety, in the absence of organ-
ic disease [1-3]. Functional dyspepsia affects approximately 21% of the
population worldwide [4]. Although the etiology and pathophysiology of
FD are not well understood, recent studies have suggested that abnor-
malities in gastrointestinal motility, abnormal sensorimotor function (hy-
persensitivity to distention and impaired meal accommodation), genet-
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ic factors, psychosocial factors, and Helicobacter
pylori infection may be implicated in the patho-
physiology of FD [5]. Helicobacter pylori infection
is more common among FD patients than healthy
controls [6]. However, the effect of H. pylori erad-
ication therapy on the clinical outcome of FD pa-
tients remains unclear [7-9].

Therapeutic strategies for FD include the use
of histamine H2 receptor antagonists, mucosal
protection agents, tricyclic antidepressants, and
H. pylori eradication therapy [10-12]. Classification
of FD as epigastric pain syndrome (EPS) or postpran-
dial distress syndrome (PDS) aids in development
of management and treatment strategies. Patients
with EPS are typically treated with proton pump in-
hibitors (PPIs)[13], whilefirst line therapy in patients
with PDS includes prokinetics such as domperidone
and itopride (dopamine receptor antagonists),
and cisapride, tegaserod, or mosapride (serotonin
type 4 receptor (5-HT4) agonists), which stimu-
late gastric smooth muscle contractions [14, 15].
The 5-HT4 receptor is mainly found in the intestine,
and has been shown to increase gastric volumes
before and after a meal in healthy volunteers, as
well as impacting gastric motor and sensory func-
tion in patients with FD [16]. 5-HT4 receptor ago-
nists have also been shown to significantly attenu-
ate visceral pain arising from the colon [17].

A number of studies have evaluated the effica-
cy of serotonin receptor agonists for treating FD.
A dose-finding study showed no significant differ-
ence in efficacy of different doses of mosapride
(a 5-HT4 agonist) compared to placebo [18], and
a single dose of mosapride was shown to signifi-
cantly enhance gastric accommodation [19], Sim-
ilarly, the efficacy of cisapride (a 5-HT4 agonist)
was reported to be similar to that of placebo in
FD patients, irrespective of their H. pylori or gas-
tritis status [20-22]. In contrast, cisapride was
shown to alleviate symptoms in FD patients who
were unresponsive to dopamine antagonist thera-
py [23], and was effective and safe in FD patients
in a study from Saudi Arabia [24]. Tandospirone
citrate, a 5-HT1 agonist, was shown to improve
the abdominal symptom score in FD patients [25],
while R-137696, another 5-HT1A agonist, failed
to improve symptoms or visceral hypersensitivity
in FD patients [26]. A meta-analysis of 27 studies
comparing the efficacy of domperidone, metoclo-
pramide, cisapride, trimebutine, itopride, and mo-
sapride showed that these prokinetic agents were
significantly more effective at treating FD com-
pared to placebo [10]. Similarly, data from other
meta-analysis studies also suggested that proki-
netic drugs such as metoclopramide, domperi-
done, cisapride, and mosapride had a significantly
higher efficacy compared to placebo [27-30].

The major challenge in drawing conclusions
from comparisons of previous studies was the

high degree of variability in patient numbers, cri-
teria for patient selection, therapeutic regimens,
and response to placebo. In the present study,
we aimed to analyze the efficacy of 5-HT4A and
5-HT1A in FD patients. We only analyzed studies
which reported response rates, and we compared
the improvement in symptom score between the
treatment and placebo groups.

Material and methods

This meta-analysis reviewed a total of 31 stud-
ies which investigated the efficacy of serotonin re-
ceptor agonists in the treatment of FD. The search
strategy involved a detailed review of the Medline,
Cochrane, EMBASE, and Google Scholar databases
(until November 27, 2015). Reference lists of rel-
evant studies were hand-searched using the fol-
lowing keywords: serotonin receptor agonist, 5-hy-
droxytryptamine receptor agonist, and functional
dyspepsia. The flow diagram for study selection is
depicted in Figure 1.

Selection criteria

The inclusion criteria for this analysis were:
1) randomized controlled trials (RCTs), 2) stud-
ies evaluating patients with FD, 3) studies where
patients were divided into an intervention group
(treated with a serotonin receptor agonist) and
a placebo group, and 4) studies which evaluated
quantitative outcomes. Exclusion criteria for this
analysis were: 1) non-RCT, cohort studies, case
series, letters, comments, editorials, case reports;
proceedings, personal communications and one-
arm studies, 2) studies investigating patients with
organic gastrointestinal disease, patients who
had undergone major abdominal surgery, or pa-
tients with a major physical illness, and 3) studies
with no quantitative outcome reported. Studies in
which patients were not treated with a 5-HT ago-
nist were excluded.

Study selection and data extraction

Studies were identified by two independent
reviewers based on the inclusion and exclusion
criteria. Where there was uncertainty regarding
eligibility, a third reviewer was consulted. Infor-
mation/data that were extracted from the stud-
ies included the name of the first author, year of
publication, study design, number of participants
in each group, age and gender of the participants,
diagnostic criteria of FD, protocol of intervention,
duration of symptoms, and major outcomes.

Outcome measures and quality assessment

The primary outcomes evaluated were the re-
sponse rate and abdominal symptoms score. The
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Figure 1. PRISMA flow diagram

Cochrane Collaboration’s tool was used to assess
risk [31].

Statistical analysis

Event rates were extracted for dichotomous
outcome variables (response rate), and mean and
standard deviation were extracted for continuous
outcomes (symptoms score). Odds ratios (OR) with
95% confidence intervals (Cl) were calculated for
dichotomous outcomes between patients in the
serotonin receptor agonist group and patients in
the placebo group for all the studies combined. OR
> 1 indicated that the serotonin receptor agonist
group was favored. Since the measurements of
the symptoms scores were varied, the standard-
ized mean difference (SMD) and corresponding
95% confidence interval (Cl) were calculated for
the difference in the mean change of symptoms
score between the groups. (SMD = difference in
mean of outcome between groups/standard de-
viation of outcome among groups). If SMD was
less than 0, the serotonin receptor agonist group
was favored. A y?-based test of homogeneity was
performed and the inconsistency index (?) and Q
statistics were determined. If the / statistic was
> 50%, a random-effects model was used. Other-
wise, a fixed-effect model was employed. Pooled
effects were calculated and a 2-sided p-value
< 0.05 was considered statistically significant.
Sensitivity analysis was carried out using the
leave-one-out approach. A publication bias analy-
sis was not performed due to the limited number
of studies [32]. All analyses were performed using
the Comprehensive Meta-Analysis Statistical Soft-
ware, Version 2.0 (Biostat, Englewood, NJ, USA).

Results

Of the 31 studies initially evaluated for this
meta-analysis, 21 studies were excluded based on
the exclusion criteria, and a total of 10 RCTs were
included in the final analysis. The meta-analysis
therefore included a final total of 892 patients
with FD who were assigned to the serotonin re-
ceptor agonist group, and 640 participants who
were assigned to the placebo group. The protocols
of interventions are summarized in Table I. Four of
the studies were conducted in Europe, 4 in Asia,
1 in the USA, and 1 in Australia. The most com-
mon serotonin receptor agonist used was 5-HT4A
(8 studies), while 2 studies used 5-HT1A. Table I
shows the characteristics of the 10 RCTs. The av-
erage age of the study participants ranged from
32.5 to 50 years, and the percentage of male par-
ticipants in the various studies ranged from 0%
to 53%. The duration of symptoms ranged from
< 3 months [18] to 7.3 years [26]. Three studies
included the H. pylori status of the study partici-
pants [18, 20, 25], four studies included the smok-
ing status of study participants [18, 20, 22, 25],
and five studies reported the alcohol use of the
study participants [20-22, 25, 26].

Meta-analysis

Among the 8 studies which reported response
rates, the response rates of study participants in
the treatment group and the placebo group were
compared using forest plots (Figure 2 A). Two stud-
ies [26, 33] which did not provide response rates
were excluded from the analysis. Since there was
heterogeneity among the studies, all comparisons
used a random-effects model (Q statistic = 98.861,

Arch Med Sci 1, January / 2019

25



Man Jin, Yali Mo, Kaisheng Ye, Mingxian Chen, Yi Liu, Cao He

S329M 7 104 0gadeld ogadeld /T
SY99M 7 10} 1siuo8e 103dadail 39am Jad sawi} alow Jo 331y} 8ullindd0 pue A}ISUalul 3I9A3S (€661)
V¥ 1H-S Ajrep sawi} a4y} apudes|d 8w 01 ulu030J3g 97 0} 9jeJapouw Jo ‘ujuing Jo/pue uled d143sedids Jua1indal 1o d1uoIY) wni3)2g aAKIINQ uea
SA9IM 104 0G3IE|d 0ge2E|d 691 S399M H UBY} 240W 104 UOIJRIDYDP JNIIIP
SY99M ¥ 104 1siuo8e 103dadal Jo eixaloue ‘ured jeujwopge Jaddn ‘uing-peay ‘SujjWoA ‘easneu (566T1)
V¥ 1H-S ‘Arep sawiy 924y} Sw g apudesd uju0l043s vy Aq paluedwodde ‘ssaujny jeurysajulolised addn do A3a1res Aje3 eulyd Suem
S)99M { 10} ogade|d ogade|d 1€
SYI9M ¥ 10} 1s1uo8e Jojdadal uoljeinp syjuow ¢ (5661)
V¥ 1H-S ‘Ajep sawiy 9aiyy Sw Q1 apudesd ulu031043g 0¢ 1se3) Je jo swoldwAs jeurysajuiosised Jaddn juaisisiad Jo uojjeuIquIo) eljelisny MOJ |13
SY23M t 10} 0gade|d ogade|d S
SYI9M § 10} 1s1uo8e Jo1dadal (s661)
V¥1H-S ‘Aliep sawiy aaiyy 3w g apudesiH ulu031043sg e @4 40 anieaipul swoldwAs jeulysajulolised Jaddn eiqely Ipnes uresond-y
SY23M ¥ 10} 0gadeld ogade|d 8¢
SYoaM t 10} 1s1uoge 10ydadal skep $1 1se] 3y} ulyym Adodsopua |eur}sauloslsen (g
VY1H-S ‘Ajep sawiy a1yl 8w o1 apudesH ulu03}01ag 8¢ UOI1eINp S393M f UBY] d40W JO HojwodsIp Jo uled jeujwopge Jaddn (1 alodedulg (L661) YOdA
S)}93M ¥ 10} 0gad®|d ogade|d /5
SYoaM t 10} 1s1uo8e 10ydadal 2J0W 40 SYIIM (L661)
V¥ 1H-S ‘Ajep sawiy aaiy) 8w o1 apudesd ulu03}01ag 96 10} 39am e shep ¢ 3sea) je ulise] syuiejdwod d13dadsAp jo AioisiH spueliayiaN 10019 3Q
SN dy3 pue
S399M 9 10} 0gadeld ogade|d Iv1 Uspams ‘aauely
1s1uo8e Jojdadal ‘Auewlan (z002)
V¥ LH-S $32am 9 104 'pIg Sw QT aprdeso uju030Ias 22 || swoy “ewusd 3aeqI3||EH
S)}93M 9 10} 0gad®|d ogade|d €¢
1s1uo8e Joydadal
V¥ 1H-S $399M 9 404 "pI'q Bw 9 posaseda uluojolas L€ |l woy vsn (8007) 1MeA
S)Y9aM § 10} 0gade|d ogade|d ¥
1s1uo8e Jopdadal
VILH-S SH9M t 104 "PI'} BW T 969/ET1-Y uluojolas 6C |l woy wnidjag (6007) ¥2¢eL
SYI3M ¥ 10}
P} 191qe} 0gade|d |edijuap) 0qga2e|d S/
SYo9M f 40} 1s1uo8e Jo1dadal
VILH-S ‘P13 8w QT 93843 duodidsopue] uluojoles S/ |l dwoy ueder (6007) emiw
sjual}
1siuo3e 101dadal -ed jo (1eak)
ujuo0301as jo adA| 1020301d uoIjUaAIRIU| SUOIJUdAIBIU|  JaquinN eisdadsAp jeuoijpuny jo elayld d13soudelq Aijuno) loyjne jsii4

S91pN3s pajra)as 10} UOIIUBAIRIUL JO |02030ld Jo Alewiwing | 3jqer

Arch Med Sci 1, January / 2019

26



Efficacy of serotonin receptor agonists in the treatment of functional dyspepsia: a meta-analysis

Table Il. Summary of basic characteristics of selected studies for meta-analysis

First Number Interventions  Age Male Symptom duration  Helicobacter Smoking Alcohol
author of pa- [years] (%) pylori use
(year) tients status (+)
Miwa 75 Serotonin 46.2 24.0 12 months* 20% 10.7% 34.7%
(2009) receptor
agonist
75 Placebo 46.5 29.7 12 months* 21.60% 10.7% 32.0%
Tack 29 Serotonin 40.5 41.4 7.3 years NA NA 44.8%
(2009) receptor
agonist
24 Placebo 39.2 25.0 4.1 years NA NA 54.2%
Vakil 37 Serotonin 47.9 0.0 NA NA NA NA
(2008) receptor
agonist
33 Placebo 48.7 0.0 NA NA NA NA
Hallerback 143 Serotonin 25-50:  34.0 < 3 months: 1% 29% NA NA
(2002) receptor 47% 3 months to 1 year: 28%
agonist > 1year: 71%
141 Placebo 25-50:  31.0 < 3 months: 0 30% NA NA
52% 3 months to 1 year: 27%
> 1year: 73%
De Groot 56 Serotonin 40.9 39.3 88.8 weeks 17.90% 41.1% 53.6%
(1997) receptor
agonist
57 Placebo 43.9 52.6 61.0 weeks 36.40% 33.3% 49.1%
Yeoh 38 Serotonin 38.5 44.7 NA NA 5.3% 0.0%
(1997) receptor
agonist
38 Placebo 40.8 44.7 NA NA 7.9% 7.9%
Al-Quorain 44 Serotonin 32.5 50.0 > 6 weeks < 1year:4% NA NA NA
(1995) receptor 1 year: 16%
agonist Several years: 80%
45 Placebo 33.7 51.1% > 6 weeks < 1 year: 6% NA NA NA
1 year: 16%
Several years: 78%
Kellow 30 Serotonin 50 33.3% NA NA 7.0% 47.0%
(1995) receptor
agonist
31 Placebo 46 34.8% NA NA 13.0% 43.0%
Wang 414 Serotonin 434  47.8% < 0.5 year: 54.1% NA NA NA
(1995) receptor 0.5-1.0 year: 14.7%
agonist 1.1-2.0 years: 12.8%
2.1-5.0 years: 9.9%
> 5.0 years: 8.5%
169 Placebo 412 41.4% <0.5year: 62.7% NA NA NA
0.5-1.0 year: 17.8%
1.1-2.0 years: 11.8%
2.1-5.0 years: 4.1%
> 5.0 years: 3.6%
van 26 Serotonin 43 42.3% 12.5 months NA NA NA
Outryve receptor
(1993) agonist
27 Placebo 43 37.0% 7.3 months NA NA NA
Arch Med Sci 1, January / 2019 27




Man Jin, Yali Mo, Kaisheng Ye, Mingxian Chen, Yi Liu, Cao He

A
First author Statistics for each study Odds ratio and 95% CI Relative
(year) Odds Lower Upper Z-value P-value weight
ratio  limit  limit
Miwa (2009) 316 137 729 270  0.007 —— 11.462
Hallerbdck (2002) 0.96 0.60 154 -0.17 0.864 # 12.189
De Groot (1997) 2.17 1.02 460 2.01 0.044 —.— 11.655
Yeoh (1997) — Gastritis 156 042 582 066 0.510 —— 10.141
Yeoh (1997) — No gastritis  1.04  0.30 3.61 0.06 0.950 10.363
Al-Quorain (1995) 17.90 6.00 5336 518 <0.001 —1|— 10.793
Kellow (1995) 0.72 0.24 215 -0.59 0.553 10.785
Wang (1995) 18.76 11.54 30.50 11.83 < 0.001 -— 10.785
van Outryve (1993) 6.58 195 2221 3.04 0.002 —-— 10.441
Pooled effect 299 115 777 225 0025 P
0.01 0.1 1 10 100
Heterogeneity test: Q = 98.861, df = 8, p < 0.001, > =91.91% Favours Favors serotonin
placebo receptor agonist
B
First author Statistics for each study SMD with 95% CI Relative
(year) SMD Lower Upper Z-value P-value weight
limit  limit
Miwa (2009) -0.36 -0.68 -0.04 -2.19 0.028 -.- 15.234
Tack (2009) — 1A -040 -1.29 048 -0.89 0.373 —— 9.148
Tack (2009) - VH -0.66 -1.37 0.05 -1.83 0.067 —l— 10.964
Vakil (2008) 036 -0.12 0.83 1.48 0.140 ".— 13.637
Hallerback (2002) 0.04 -0.20 0.27 0.30 0.764 .- 16.017
Yeoh (1997) — Gastritis -1.04 -1.73 -0.34 -2.92 0.004 —.— 11.093
Yeoh (1997) — No gastritis -1.86 -2.60 -1.12 —-4.91 < 0.001 —— 10.600
Kellow (1995) -0.09 -0.59 041 -035 0.724 13.305
Pooled effect -043 -0.83 -0.04 -2.16 0.031 :
-4 -2 0 2 4

Heterogeneity test: Q = 36.928, df = 7, p < 0.001, /> = 81.04%

Favors serotonin
receptor agonist

Favors placebo

Figure 2. Forest plots for efficacy of serotonin receptor agonists on (A) response rate, (B) abdominal symptoms

score

2= 91.91%). The final analysis showed a signifi-
cantly higher response rate in patients treated
with the serotonin receptor agonists compared to
patients in the placebo group (pooled OR = 2.99;
95% Cl: 1.15-7.77; p = 0.025).

The difference in mean change of abdominal
symptoms score between the treatment and pla-
cebo groups was analyzed using a random effects
model (Q statistic = 36.928, /> = 81.04%) (Figure 2 B).
The improvement in symptom scores was signifi-
cantly larger in the group treated with the sero-
tonin receptor agonists compared to the placebo
group (pooled SDM =-0.43; 95% Cl: —0.83 to —0.04;
p =0.031).

Sensitivity analyses were performed using the
leave-one-out approach, where the meta-analysis
was performed after removing one study at a time
(Table I11). After each study was removed individual-
ly, the pooled estimates on response rate remained
in the same directions, although 2 data points [23,
24] became non-significant (p-values were at the
borderline), which indicated an acceptable robust-
ness of the pooled estimates. However, our results
indicated that the pooled estimates for symptoms

score could be affected by the Yeoh et al. “no gas-
tritis” study [21]. After removal of the Yeoh et al
study from the analysis, there was no statistically
significant difference in the mean change of symp-
toms score between the two groups (pooled SMD
=-0.23,95% Cl: -0.53 to 0.07, p = 0.131).

Quality assessment

The Cochrane Collaboration’s tool for assessing
risk was used for quality assessment. The assessed
outcomes for the included studies are described in
Figure 3. There was a low risk of bias in random
sequence generation, incomplete outcome data
and selective reporting in all the included studies.
Most of the included studies also had a low risk
of bias in blinding of participants, personnel and
outcome assessment. However, seven studies had
an unclear risk of bias in allocation concealment,
and five studies had an unclear risk of bias in the
intention-to-treat analysis. Overall the included
studies had a low risk of performance bias, detec-
tion bias, attrition bias, and reporting bias, while
the risk of bias in selection and intention-to-treat
analysis was unclear.

28
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Table IlI. Sensitivity analysis

First author (year) Statistics with study removed
Points Lower limit Upper limit Z-value P-value

Response rate:
Miwa (2009) 2.96 1.00 8.76 1.96 0.049
Hallerbdck (2002) 3.52 1.36 9.08 2.60 0.009
De Groot (1997) 3.11 1.04 9.27 2.04 0.041
Yeoh (1997) — Gastritis 3.22 1.15 9.02 2.22 0.026
Yeoh (1997) — No gastritis 3.38 1.21 9.40 2.33 0.020
Al-Quorain (1995) 2.41 0.88 6.57 1.72 0.086
Kellow (1995) 3.55 1.29 9.76 2.46 0.014
Wang (1995) 2.29 1.12 4.66 2.28 0.023
van Outryve (1993) 2.72 0.96 7.69 1.89 0.059

Symptoms score:
Miwa (2009) -0.47 -0.96 0.03 -1.86 0.063
Tack (2009) - 1A -0.44 -0.87 -0.01 -2.03 0.043
Tack (2009) — VH -0.41 -0.84 0.02 -1.88 0.061
Vakil (2008) -0.56 -0.98 -0.14 -2.59 0.010
Hallerback (2002) -0.53 -1.01 -0.06 -2.19 0.029
Yeoh (1997) — Gastritis -0.35 -0.76 0.05 -1.72 0.086
Yeoh (1997) — No gastritis -0.23 -0.53 0.07 -1.51 0.131
Kellow (1995) -0.50 -0.95 -0.04 -2.14 0.032

Discussion

This meta-analysis included 10 RCTs which
evaluated the efficacy of serotonin receptor ag-
onists in patients with FD. Our analysis showed
that patients treated with serotonin receptor
agonists 5-HT4A or 5-HT1A had a significantly
higher response rate compared to placebo-treat-
ed patients. The treatment groups also had a sig-
nificantly larger improvement in symptom scores
compared to the placebo groups.

The most common adverse event reported in
the included studies was diarrhea.

Serotonin (5-hydroxytryptamine) is an import-
ant neurotransmitter in the brain as well as in the
gastrointestinal tract, where it plays a key role in
the regulation of sensory and motor functions
[17]. A number of serotonin receptor subtypes
have been investigated as therapeutic targets for
modulation of gastrointestinal motility, secretion,
and sensation [34]. Serotonergic agents which
have been used as therapeutic agents include
5-HT1A agonists, 5-HT1B/D agonists, 5-HT2A an-
tagonists, 5-HT3 antagonists, and 5-HT4 agonists
[25, 35]. Tandospirone citrate is a 5-HT1A agonist
which has been used for treatment of anxiety and

psychosomatic disorders, and significantly im-
proved abdominal symptom scores in FD patients
[25]. R-137696 is also a 5-HT1A agonist which
has been shown to relax the proximal stomach in
a dose-dependent manner [26]. Mosapride and te-
gaserod are also 5-HT4 agonists which have been
shown to improve symptoms, and enhance gastric
accommodation in FD patients [36, 37], although
other data from a recent meta-analysis showed
that mosapride had no significant therapeutic
effect on FD [38]. Additionally, gastroprokinetics
(cisapride and domperidone) as well as histamine
H2 receptor antagonists were reported to have
a significantly higher efficacy in relieving FD symp-
toms compared to placebo, and gastroprokinetics
had a higher efficacy compared to histamine H2
receptor antagonists [28, 39].

Our present study analyzed the efficacy of sero-
tonin receptor agonists in the treatment of FD. We
included six studies which evaluated the efficacy
of cisapride vs. placebo [20-24, 40], one study
which evaluated the efficacy of mosapride vs. pla-
cebo [18], one study which evaluated the effica-
cy of tegaserod vs. placebo [33], one study which
evaluated the efficacy of R-137696 vs. placebo

Arch Med Sci 1, January / 2019

29




Man Jin, Yali Mo, Kaisheng Ye, Mingxian Chen, Yi Liu, Cao He

A

Miwa 2009

Tack 2009

=) . . Allocation concealment (selection bias)

Vakil 2008

Hallerbdck 2002

9 @

De Groot 1997

-~ . . . . Did the analysis include an intention-to-treat analysis

~ . . . . . . . . Blinding of participants and personnel (performance bias)
=) . . . . . . . . Blinding of outcome assessment (detection bias)

. . . . . . . . . . Random sequence generation (selection bias)

Yeoh 1997 ? ?
Al-Quorain 1995 ? ?
Kellow 1995 ? ?
Wang 1995 ? ?

van Outryve 1993 ? . . .

. . . . . . . . . . Incomplete outcome data (attrition bias)
. . . . . . . . . . Selective reporting (reporting bias)

B Random sequence generation (selection bias) _

Allocation concealment (selection bias) -

Blinding of participants and personnel (performance bias) _:I
Blinding of outcome assessment (detection bias) _:I
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

Did the analysis include an intention-to-treat analysis _

@ Low risk of bias

O Unclear risk of bias

0% 25% 50% 75% 100%
W High risk of bias

Figure 3. Quality assessment individual studies (A), overall quality (B)

[26], and one study which evaluated the efficacy
of tandospirone citrate vs. placebo [25]. Response
rates were reported in 8 of these studies. Our ran-
dom effects model analysis showed that patients
treated with a 5-HT1 or 5-HT4 agonist had signifi-
cantly higher response rates, and a significantly larg-
er improvement in symptom scores compared to
placebo-treated patients. Our data were consistent
with a number of studies investigating the efficacy
of cisapride, a 5-HT4 agonist and 5-HT3 antagonist,
which reported a significant improvement of dys-

peptic symptoms and acceleration of gastric emp-
tying in cisapride-treated FD patients compared to
placebo-treated patients [41-43]. A previous study
showed that 5 mg of cisapride was equally effec-
tive as the 10 mg dose when administered three
times daily, although the higher dose was more ef-
fective at relieving reflux symptoms [24]. However,
cisapride has been withdrawn in many countries
because its use was associated with QT prolonga-
tion, which could be fatal [44]. In our present me-
ta-analysis, four studies used 10 mg of cisapride ad-

30

Arch Med Sci 1, January / 2019



Efficacy of serotonin receptor agonists in the treatment of functional dyspepsia: a meta-analysis

ministered three times daily, and two studies used
5 mg of cisapride administered three times daily.
Our sensitivity analysis showed that, after remov-
ing one study at a time, the pooled estimates of re-
sponse rate remained in the same direction.

Our present analysis only included studies
which compared the efficacy of different agonists
with that of a placebo. Head-to-head comparison
studies are necessary to determine the best 5-HT
agonist (e.g. cisapride versus mosapride) for the
treatment of FD, in the context of efficacy, cost,
and availability. The treatment period in our in-
cluded studies ranged from 2 weeks to 6 weeks.
However, based on findings that drugs like tan-
dospirone citrate work gradually, and that FD is
a chronic condition that persists over several
years, it will be important to evaluate long-term
studies of efficacy of these therapeutic agents.
Although 4 of the included studies reported the
smoking status, 5 studies reported alcohol use,
and 3 studies reported the H. pylori status of the
study participants, the correlations of these vari-
ables with FD remain unclear. It is important to de-
termine the role of H. pylori status and presence of
gastritis in the response to 5-HT agonists.

In conclusion, our meta-analysis of 10 stud-
ies which investigated the efficacy of 5-HT1 and
5-HT4 agonists in FD patients showed signifi-
cantly higher response rates and improvement of
symptoms in patients treated with the serotonin
receptor agonists compared to the placebo group.
It is important to evaluate a larger number of se-
rotonin receptor subtypes over longer treatment
periods, and increase the sample size, along with
a careful review of inclusion/exclusion criteria to
control for the high reported rates of response to
placebo, and for the heterogeneity in patient se-
lection criteria among different studies. It is also
important to evaluate the role of factors such as
H. pylori status in response rates to 5-HT1 and
5-HT4 in FD patients.
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