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Background/Aims
High-resolution manometry (HRM) has broadened the awareness of minor esophageal peristaltic disorders. However, the treatments 
for these minor disorders are limited and the role of prokinetics has been controversial. This study evaluates the effect of mosapride in 
patients with minor peristaltic disorders.

Methods
This study prospectively enrolled 21 patients with esophageal symptoms who were diagnosed with minor peristaltic disorders by 
gastroscopy and HRM using the Chicago classification version 3.0. Patients received mosapride 30 mg daily for 2 weeks. Symptoms 
were assessed using the abbreviated World Health Organization quality of life scale (WHOQOL-BREF) and a HRM study was performed 
before and after 2 weeks of treatment.

Results
HRM metrics of lower esophageal sphincter (LES) respiratory mean pressure (median 14.6 mmHg vs 17.3 mmHg; interquartile 
range [IQR] 8.7-22.5 mmHg vs 12.5-25.9 mmHg; P = 0.004) and distal contractile integral (median 343.8 mmHg·sec·cm vs 698.1 
mmHg·sec·cm; IQR 286.5-795.9 mmHg·sec·cm vs 361.0-1127.6 mmHg·sec·cm; P = 0.048) were significantly increased after 
treatment. Complete response (≥ 80.0%), satisfactory response (≥ 50.0%), partial response (< 50.0%), and refractory response 
rates were 19.0%, 52.4%, 14.3%, and 14.3%, respectively. However, there was no statistical difference in all WHOQOL-BREF scores 
before and after treatment. Univariate analysis showed LES respiratory mean pressure (P = 0.036) was associated with symptom 
improvement (complete + satisfactory group). However, no statistical difference was found in other factors after multivariate analysis.

Conclusions
Mosapride improved esophageal symptoms and significantly increased LES respiratory mean pressure and distal contractile integral. 
Therefore, mosapride could enhance LES and esophageal body contraction pressures in patients with minor peristaltic disorders.
(J Neurogastroenterol Motil 2020;26:232-240)
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Introduction 	

Esophageal high-resolution manometry (HRM) has been 
used to express pressure phenomena, bolus transit, and peristalsis in 
the esophagus with color pressure topography plots.1 With advances 
in HRM, researchers have gained an understanding of esophageal 
motility disorders. In 2009, the HRM Working Group suggested 
the Chicago classification (CC) to investigate and categorize esoph-
ageal motility disorders using key esophageal pressure topography 
metrics. The CC has been continuously upgraded through 2014.2-4 

Compared to the previous version, one of the changes in the 
CC version 3.0 (v3.0) simplified the criteria for the diagnosis of 
minor disorders of peristalsis. Peristaltic abnormalities were classi-
fied into 5 categories in the previous version.3 However, minor peri-
staltic disorders include ineffective esophageal motility (IEM) and 
fragmented peristalsis in CC v3.0, both of which present as poor 
bolus transit in the esophagus.4 

The clinical interpretation of minor peristaltic disorders remains 
unclear.5 Numerous studies have been conducted on achalasia and 
major disorders of peristalsis, such as absent contractility and distal 
esophageal spasm. In contrast, few studies have examined minor 
disorders of peristalsis. Moreover, the management of minor dis-
orders of peristalsis has been challenging. Minor disorders of peri-
stalsis are frequently accompanied by gastroesophageal reflux due 
to delayed esophageal clearance. Therefore, proton pump inhibitors 
(PPIs) and potent antisecretory agents, have been used to control 
symptoms and associated complications in patients with minor peri-
staltic disorders.6 Several studies have evaluated the effectiveness of 
a few prokinetic agents on esophageal motility in healthy volunteers 
and patients with gastroesophageal reflux disease (GERD).6-8 
However, few studies have investigated the usefulness of prokinet-
ics in minor disorders of peristalsis. 

Mosapride, a prokinetic agent, is known to enhance lower 
esophageal sphincter (LES) resting pressure and provoke esopha-
geal body contractions.9 Unfortunately, mosapride revealed different 
results in esophageal motility in healthy volunteer studies.10,11 There 
have been a few studies using mosapride to investigate GERD 
patients, however, few studies have evaluated patients with minor 
disorders of peristalsis using mosapride.12,13

The aims of this study are to determine the efficacy of mo-
sapride in patients with minor peristaltic disorders and to verify the 
factors associated with symptom improvement.

Materials and Methods 	

Study Design and Subjects 
Between April 2016 and November 2017, this study prospec-

tively enrolled patients aged ≥ 18 years who underwent upper 
endoscopy with esophageal HRM and were diagnosed with minor 
disorders of peristalsis according to the CC v3.0 at our hospital. All 
of the patients had typical or atypical symptoms of GERD and/or 
dysphagia. Typical reflux symptoms included acid regurgitation and 
heartburn, and atypical reflux symptoms included throat discomfort 
and cough. Exclusion criteria were (1) age < 18 years; (2) severe 
systemic disease, except for hypertension and diabetes mellitus, 
requiring uninterrupted medication; (3) previous gastrointestinal 
malignancy; (4) previous upper gastrointestinal surgery; (5) alarm 
symptoms, including weight loss or recurrent vomiting; (6) esopha-
geal stricture; or (7) previous esophageal procedures, including bal-
loon dilation and surgical or endoscopic myotomy of the LES. 

Before the administration of mosapride, all patients completed 
a questionnaire under the supervision of a trained interviewer. The 
patients were then administered 10 mg of oral mosapride 3 times 
per day for 2 weeks. All enrolled patients stopped acid suppres-
sion medications while administering mosapride. After 2 weeks, all 
patients repeated the questionnaire and the HRM study was per-
formed again.

The study protocol was reviewed and approved by the Institu-
tional Review Board (IRB) of the Kosin University Gospel Hos-
pital (IRB No. 2014-07-093) and informed consent was obtained 
from all participants.

Endoscopic Examination 
All participants underwent esophagogastroduodenoscopy (GIF 

H260; Olympus, Tokyo, Japan) before participating in this study. 
Erosive esophagitis was graded using the Los Angeles classifica-
tion. Hiatal hernia was defined as a distance between the esophago-
gastric junction and the diaphragmatic impingement of more than 2 
cm.14 Endoscopy was performed by skilled practitioners. 

Questionnaire and Symptom Assessment
The questionnaire collected data on smoking and alcohol use, 

bothersome symptoms (eg, dysphagia, chest discomfort, acid regurgi-
tation, heartburn, globus, and hoarseness), and quality of life (QOL). 
The QOL was investigated using the translated and validated Ko-
rean version of the abbreviated World Health Organization quality 
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of life scale (WHOQOL-BREF).15 The WHOQOL-BREF 
assesses domains of overall QOL, physical health, psychological 
health, social relationships, and environmental QOL. Each question 
is scored using a 5-point Likert scale. The scores are reported on a 
linear scale (range 0-100), and higher scores indicate better QOL.

Before and after 2 weeks of mosapride treatment, patients were 
asked to express changes in the most bothersome symptoms as a 
percentage. The response to mosapride treatment was categorized 
as either complete (> 80.0% symptom improvement), satisfactory 
(> 50.0% improvement), partial (< 50.0% improvement), or re-
fractory (unresponsive to mosapride). Patients with a complete or 
satisfactory response were defined as responders, and patients with  
partial or refractory response were defined as non-responders.15

Esophageal High-resolution Manometry Protocol 
and Data Analysis

Acid suppression medications, including PPIs and histamine-2 
receptor antagonists were stopped at least 2 weeks prior to the 
HRM test. Esophageal HRM was performed by a trained nurse 
using a ManoScan 360 instrument (Sierra Scientific Instruments 
Inc, Los Angeles, CA, USA). Esophageal manometry was per-
formed with a solid-state catheter and 36 circumferential pressure 
sensors at 1-cm intervals. Participants fasted overnight before the 
HRM test and were examined in the sitting position. The catheter 
was calibrated and positioned from the pharynx to the stomach 
transnasally. Therefore, the most proximal 1-cm interval pressure 
sensors were located 2 cm above the LES. After calibration, par-
ticipants performed 10 swallows of a 5-mL water bolus at ambient 
temperature, at intervals of 30 seconds.  

The primary outcome was a demonstration of a change in 
esophageal motility or peristalsis using HRM and the secondary 
outcome was an improvement of symptoms and a change in QOL. 
ManoView analysis software (Sierra Scientific Instruments Inc) was 
used to analyze data. According to CC v3.0, IEM was defined as 
ineffective swallows ≥ 50.0%, including failed or weak contraction 
vigor with distal contractile integral (DCI) < 450 mmHg·sec·cm. 
In addition, the fragmented peristalsis was defined as fragmented 
contractions ≥ 50.0%, with DCI > 450 mmHg·sec·cm. Frag-
mented contraction was defined by large breaks (more than 5 cm 
in length) in the 20-mmHg isobaric contour with DCI > 450 
mmHg·sec·cm. We used a mean baseline value of HRM metrics 
including LES respiratory mean pressure which was a mean pres-
sure throughout the respiratory cycles. And, it was used to identify 
the factors predicting symptom improvement. All HRM data were 
reviewed by 2 experienced investigators (M.I.P. and S.E.K.). 

Sample Size
Based on a previous esophageal manometry study,16 we deter-

mined that at least 16 participants would be necessary to identify a 
statistically significant difference with a power of 80.0%. Therefore, 
a sample size of 22 participants was planned, assuming a 30.0% 
dropout rate. 

Statistical Methods
Statistical analyses were conducted using the Statistical Pack-

age for the Social Sciences for Windows version 18.0 (IBM Corp, 
Armonk, NY, USA). Continuous parameters were presented as 
median (interquartile range [IQR]) and analyzed with the Stu-
dent’s t test or Mann-Whitney U test. Categorical parameters were 
presented as number (%) and the chi-squared (χ2) test or Fisher’s 
exact test was used to compare the proportion of categorical param-
eters. The Wilcoxon signed-rank test was used to analyze statistical 
comparisons between baseline and after mosapride treatment. Uni-
variate and multivariate logistic regression analyses were performed 
to determine predictive factors for symptom improvement after 
mosapride administration, presented as adjusted odds ratio (OR) 
and 95% confidence interval (CI), with P < 0.05 considered statis-
tically significant. 

Results 	

Effect of Mosapride on Esophageal Lower 
Esophageal Sphincter Pressure, Distal Contraction, 
and Quality of Life

This study enrolled 21 patients with minor peristaltic disorders 
who were administered mosapride. Of these, 15 had IEM and 6 
had fragmented peristalsis. There were no adverse events from the 
administration of mosapride. 

Baseline characteristics of 21 patients (13 males; median age 
[IQR] = 55.0 [44.5-60.0] years) are shown in Table 1. There 
were no significant differences in baseline demographic variables 
between the IEM and fragmented peristalsis groups (Table 1). 

Table 2 shows the effect of mosapride, verified using HRM. 
The median LES respiratory pressure at baseline was 14.6 mmHg 
and significantly increased to 17.3 mmHg after mosapride ad-
ministration (P = 0.004; Fig. 1). In addition, the median DCI at 
baseline was 343.8 mmHg·sec·cm and significantly increased to 
698.1 mmHg·sec·cm after mosapride administration (P = 0.048; 
Fig. 2). However, there was no significant increase in other HRM 
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variables including esophageal length, LES length, LES residual 
pressure, effective swallows, and intrabolus pressure (P > 0.05). 
When IEM group and fragmented peristalsis group were analyzed 
separately, only the median LES respiratory pressure at baseline was 
significantly increased after mosapride administration (14.3 mmHg 
to 19.5 mmHg, P = 0.011).

There was no significant increase in WHOQOL-BREF 
scores between baseline and after mosapride administration (Table 
3). However, the overall score showed an increasing tendency (P = 
0.057). 

Mosapride Response Rates
Table 4 shows the symptom response to mosapride in patients 

with minor peristaltic disorders. Four patients (19.0%) had a com-
plete response, 11 (52.4%) had a satisfactory response, 3 (14.3%) 
had a partial response, and 3 (14.3%) had a refractory response. Ac-
cordingly, the proportions of responders to mosapride (71.4%) were 
greater than the proportions of non-responders (28.6%). However, 

no significant difference was revealed in the response rates between 
the IEM and fragmented peristalsis groups (P = 0.424). 

Factors Related to Symptom Improvement After 
Administration of Mosapride

Of the 21 participants, 15 were responders and 6 were non-
responders. In univariate analysis, LES respiratory mean pressure 
(P = 0.036) was statistically correlated with symptom improvement 
(Table 5). However, no other factors were associated with symptom 
improvement. In addition, there were no significant associated fac-
tors in multivariate analysis (Table 5). 

Discussion 	

The present study demonstrated that LES respiratory mean 
pressure and DCI were increased after mosapride treatment. In 
addition, the overall response rate (complete and satisfactory re-
sponses) to mosapride was 71.4%. Although no factor predictive of 

Table 1. Baseline Characteristics in Patients With Minor Disorders of Peristalsis

Characteristics Total (N = 21) IEM (n = 15) Fragmented peristalsis (n = 6) P-value

Age (yr) 55.0 (44.5-60.0) 54.0 (40.0-60.0) 56.0 (42.3-62.5) 0.910
Gender 0.410
   Male 13 (61.9) 10 (66.7) 3 (50.0)
   Female 8 (38.1) 5 (33.3) 3 (50.0)
BMI (kg/m2) 22.6 (21.1-26.9) 22.4 (20.8-29.3) 23.1 (21.1-25.1) 0.970
Smoking 0.461
   Current 3 (14.3) 2 (13.3) 1 (16.7)
   Previous 5 (23.8) 5 (33.3) 0 (0.0)
   Never 13 (61.9) 8 (53.3) 5 (83.3)
Alcohol 0.069
   Current 11 (52.4) 9 (60.0) 2 (33.3)
   Previous 6 (28.6) 5 (33.3) 1 (16.7)
   Never 4 (19.0) 1 (6.7) 3 (50.0)
Most bothersome symptom 0.800
   Dysphagia 7 (33.3) 5 (33.3) 2 (33.3)
   Chest discomfort 5 (23.8) 4 (26.7) 1 (16.7)
   Typical symptomsa 6 (28.6) 4 (26.7) 2 (33.3)
   Atypical symptomsb 3 (14.3) 2 (13.3) 1 (16.7)
Endoscopic findings
   Reflux esophagitis 0.658
   Normal 18 (85.7) 13 (86.7) 5 (83.3)
   LA grade A 3 (14.3) 2 (13.3) 1 (16.7)
   Hiatal hernia 3 (14.3) 1 (6.7) 2 (33.3) 0.184

aTypical symptoms, such as acid regurgitation and heartburn, are included.
bAtypical symptoms, such as throat discomfort and cough, are included.
IEM, ineffective esophageal motility; BMI, body mass index; LA, Los Angeles.
Variables are presented as median (interquartile range) or number (%).
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symptom improvement after mosapride administration was identi-
fied using multivariate analysis, LES respiratory mean pressure was 
associated with improvement in univariate analysis. It is difficult to 
compare these results directly with those of previous studies. How-
ever, similar results were obtained in some studies that examined the 
usefulness of prokinetics in minor peristaltic disorders. To the best 
of our knowledge, no other study has analyzed the factors predictive 

of symptom improvement after mosapride treatment. Prokinet-
ics have been used to treat minor peristaltic disorders. Ineffective 
peristalsis, based on a standard distal esophageal amplitude (DEA) 
criterion of 30 mmHg, was shown to have 85.0% sensitivity and 
64.0% specificity, and 85.0% sensitivity and 66.0% specificity, for 
complete bolus transit during liquid swallows and viscous swallows, 
respectively.17 Therefore, increased DEA reflects complete bolus 

Table 2. Effect of Mosapride on High-resolution Manometry Variables

HRM variables

Total (N = 21) IEM (n = 15) Fragmented peristalsis (n = 6)

Baseline
After 

medication
P-value Baseline

After 
medication

P-value Baseline
After 

medication
P-value

Esophageal 
length (cm)

27.8 
(27.0-29.0)

28.0
(26.6-29.1)

0.714 28.1
(27.1-29.3)

28.6 
(27.1-29.2)

0.987 27.1 
(25.2-27.4)

26.5 
(24.6-27.2)

0.539

LES length 
(cm)

2.8
(2.7-3.3)

3.0
(2.7-3.6)

0.130 2.8
(2.7-3.4)

3.0 
(2.7-4.0)

0.241 2.8 
(2.3-3.3)

2.9 
(2.7-3.1)

0.779

LES respiratory 
mean pressure 
(mmHg)

14.6
(8.7-22.5)

17.3
(12.5-25.9)

0.004 14.3
(8.6-23.9)

19.5 
(13.0-25.3)

0.011 15.9 
(7.9-25.8)

17.3 
(11.2-28.5)

0.436

LES residual 
pressure 
(mmHg)

3.5
(2.2-7.9)

5.5
(2.3-10.2)

0.192 3.5
(2.3-7.2)

5.6 
(2.7-10.5)

0.197 5.2 
(0.6-10.9)

4.6 
(0.9-10.1)

0.411

Effective 
swallows (%)

50.0
(35.0-75.0)

60.0 
(25.0-85.0)

0.321 50.0
(40.0-80.0)

50.0 
(30.0-90.0)

0.757 40.0 
(15.0-57.5)

60.0 
(20.0-85.0)

0.274

DCI 
(mmHg·
sec·cm)

343.8 
(286.5-795.9)

698.1 
(361.0-1127.6)

0.048 334.7
(285.4-460.2)

785.5 
(405.7-1094.6)

0.137 472.7 
(191.0-1535.8)

675.7 
(297.5-1875.7)

0.088

Intrabolus 
pressure 
(mmHg)

–0.7 
(–2.3-2.1)

–1.4
(–3.0-1.7)

0.320 –0.6
(–2.2-2.7)

–1.4 
(–2.2-1.9)

0.390 –0.4 
(–3.6-0.7)

–1.2 
(–5.0-0.5)

0.489

HRM, high-resolution manometry; IEM, ineffective esophageal motility; LES, lower esophageal sphincter; DCI, distal contractile integral.
Variables are presented as median (interquartile range).
Variables were compared using the non-parametric Wilcoxon signed rank test and a P-value < 0.05 was considered significant.
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transit with high specificity. Results of the present study correspond 
with the results of earlier studies reporting that prokinetics can be 
useful as a treatment for minor disorders of peristalsis. Agrawal et 
al18 showed that bethanechol, a direct-acting muscarinic receptor 
agonist, significantly improved bolus transit in patients with severe 
IEM by increasing DEA. Although presently unavailable, cis-
apride, a 5-hydroxytryptamine 4 (5-HT4) receptor agonist, signifi-
cantly enhanced ineffective esophageal peristalsis along with bolus 
clearance and DEA in patients with nonspecific esophageal motility 
disorders.19 A recent study also revealed that another 5-HT4 recep-
tor agonist, prucalopride, significantly increased pressure wave 
amplitude and the peristaltic success rate in patients with IEM.20 A 
double-blind, randomized study in healthy volunteers reported that 
buspirone (5-HT1A and 5-HT2 receptor agonists), bethanechol, 

and pyridostigmine (a cholinesterase inhibitor) significantly en-
hanced mean DEA and mean LES residual pressure.8 Therefore, 
it is presumed that prokinetic agents could be used to treat minor 
disorders of peristalsis by enhancing esophageal motility. 

Mosapride enhances acetylcholine release at the gastrointestinal 
neuromuscular junction by promoting 5-HT4 receptor activity, 
elevates LES resting pressure, and affects esophageal body contrac-
tions.9 The results in healthy volunteers were unclear. One study 
showed that mosapride increased esophageal motility and facilitated 
bolus transit in the esophagus,10 while another study reported that 
mosapride did not stimulate esophageal motility.11 In patients with 
chronic GERD, mosapride significantly increased the esophageal 
contraction amplitude and the contractile duration.9 Interestingly, 
a rodent study demonstrated that mosapride reduced mucosal in-
flammation in a rat model of reflux esophagitis by decreasing the 
number of endothelin-1-positive monocytes in the esophagus.21 
Chen et al13,22 reported that mosapride enhanced esophageal sensi-
tivity to distension-related secondary peristalsis in both healthy vol-
unteers and patients with IEM. Although the effects of mosapride 
on secondary peristaltic contractions are limited in IEM patients, 
the pressure wave amplitude and rate of complete peristalsis were 
significantly increased with respect to primary peristalsis after 
mosapride treatment.13 It is inferred that mosapride, like other pro-
kinetic agents, may also affect esophageal motility in patients with 
IEM. 

An earlier study by our group reported a responder rate of 
54.2% for minor peristaltic disorders in patients treated with anti-

Table 3. Effect of Mosapride on Quality of Life

WHOQOL-BREF 
score

Total (n = 21) IEM (n = 15) Fragmented peristalsis (n = 6)

Baseline After medication P-value Baseline After medication P-value Baseline After medication P-value

Total 80.0 
(71.5-92.0)

83.0
(68.5-93.0)

0.631 80.0 
(72.0-95.0)

83.0 
(74.0-95.0)

0.401 80.0 
(68.8-90.8)

77.5 
(67.5-89.3)

0.621

Overall quality of life 6.0 
(5.0-7.0)

6.0 
(6.0-7.0)

0.057 5.0 
(5.0-7.0)

6.0 
(6.0-7.0)

0.233 6.0 
(7.8-6.3)

6.5 
(6.0-7.3)

0.111

Physical health 22.0 
(18.0-24.0)

22.0 
(17.0-24.5)

0.724 22.0 
(19.0-24.0)

23.0
(18.0-25.0)

0.735 21.0 
(16.8-24.0)

19.0 
(17.0-23.3)

0.465

Psychological health 18.0 
(15.5-20.5)

18.0 
(14.5-20.0)

0.333 18.0 
(15.0-21.0)

18.0 
(13.0-20.0)

0.178 17.5 
(15.0-19.8)

17.0 
(14.8-20.5)

0.741

Social relationships 11.0 
(9.0-12.0)

11.0 
(9.0-12.0)

0.512 11.0 
(9.0-12.0)

11.0 
(9.0-12.0)

1.000 10.5 
(9.0-12.5)

10.0 
(9.0-11.5)

0.296

Environmental 
quality of life

26.0 
(21.5-29.0)

26.0 
(21.0-30.0)

0.370 26.0 
(22.0-29.0)

26.0 
(23.0-30.0)

0.095 26.0 
(20.5-29.0)

23.0 
(20.0-28.0)

0.391

WHOQOL-BREF, World Health Organization quality of life scale abbreviated version; IEM, ineffective esophageal motility.
Variables are presented as median (interquartile range).
Variables were compared using the non-parametric Wilcoxon signed rank test and a P-value < 0.05 was considered significant.

Table 4. Symptom Responses to Mosapride According to the Subtype 
of Minor Disorders of Peristalsis 

Mosapride
response

IEM 
(n = 15)

Fragmented 
peristalsis 
(n = 6)

P-value
Overall 
response 

rate 

Responders 10 (66.7) 5 (83.4) 0.424 15 (71.4)
   Complete 3 (20.0) 1 (16.7) 4 (19.0)
   Satisfactory 7 (46.7) 4 (66.7) 11 (52.4)
Non-responders 5 (43.3) 1 (16.7) 6 (28.6)
   Partial 3 (20.0) 0 (0.0) 3 (14.3)
   Refractory 2 (13.3) 1 (16.7) 3 (14.3)

IEM, ineffective esophageal motility.
Variables are presented as number (%).
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reflux therapy using PPIs or prokinetics.23 Since the study was 
performed retrospectively, the results may vary from those in the 
current study. In addition, the results of this study are in close 
agreement with those in previous studies in patients with GERD. 
Double-blind randomized studies from Korea and Japan showed 
that symptomatic response rates in a mosapride treatment group 
were 79.2% and 88.6%, respectively.12,24 However, there was no 
significant difference in the symptomatic response rate in each study 
compared to that in a placebo group.12,24 Thus, mosapride may im-
prove symptoms in patients with esophageal motility disorders, but 
further research is required to determine whether this is a placebo 
effect.

Our study showed that LES respiratory mean pressure was 
significantly higher in mosapride responders. Jain et al25 demon-
strated that basal LES pressure, integrated relaxation pressure, and 

hiatus size were associated with abnormal DeMeester scores in 
GERD patients. Among these, hypotensive basal LES pressure (< 
10 mmHg), which reflects decreased esophageal function, was the 
sole factor predictive of pathologic acid reflux, with a likelihood ra-
tio of 2.2.25 According to pathogenesis, esophageal hypomotility dis-
orders consist of 3 stages: neuropathy, myopathy, and fibrosis.26 As 
the disease stages progress, esophageal motor function is further re-
duced. Therefore, it is postulated that patients with more preserved 
esophageal function would have a greater benefit from mosapride 
treatment. As the number of patients in the current study was small, 
this is difficult to prove. However, the mosapride responders group 
had higher rates of fragmented peristalsis. 

There are several limitations in the current study. First, there 
was no control group. Second, the duration of mosapride adminis-
tration might not be enough. It would have been more meaningful 

Table 5. Factors Predicting Symptom Improvement With Mosapride Treatment

Variables
Responders

(n = 15)
Non-responders

(n = 6)

Univariated 
analysis 
P-valuea

Multivariated 
analysis
P-valueb

Adjusted 
OR (95% CI)b

Age (yr) 55.0 (49.0-60.0) 55.5 (39.5-60.3) 0.970 0.243 0.94 (0.85-1.04)
Female 7 (46.7) 1 (16.7) 0.221 0.758 1.65 (0.07-39.72)
BMI (kg/m2) 22.9 (21.5-26.7) 22.2 (20.2-27.8) 0.850 - -
Smoking (current + previous) 5 (33.3) 3 (50.0) 0.410 - -
Alcohol (current + previous) 12 (80.0) 5 (83.3) 0.684 - -
Reflux esophagitis, LA grade A 2 (13.3) 1 (16.7) 0.658 - -
Hiatal hernia 2 (13.3) 1 (16.7) 0.658 - -
Fragmented peristalsis 5 (33.3) 1 (16.7) 0.424 0.220 14.38 (0.20-1021.30)
WHOQOL-BREF baseline score
   Total 85.0 (72.0-95.0) 79.0 (65.3-83.3) 0.302 - -
   Overall quality of life 6.0 (5.0-7.0) 5.5 (4.8-6.3) 0.569 - -
   Physical health 22.0 (19.0-24.0) 21.5 (16.5-23.3) 0.519 - -
   Psychological health 19.0 (16.0-21.0) 16.5 (12.8-19.0) 0.178 - -
   Social relationships 11.0 (9.0-12.0) 10.5 (8.8-12.0) 0.677 - -
Environmental quality of life 26.0 (22.0-29.0) 23.5 (20.0-27.5) 0.302 - -
HRM metrics
   Esophageal length (cm) 27.1 (26.9-28.1) 28.8 (27.0-30.3) 0.132 - -
   LES length (cm) 2.8 (2.7-3.2) 2.8 (2.3-3.4) 0.677 - -
   LES respiratory mean pressure (mmHg) 16.0 (8.9-25.7) 8.7 (8.0-11.0) 0.036 0.112 1.18 (0.96-1.46)
   LES residual pressure (mmHg) 5.3 (1.5-9.3) 3.2 (2.2-4.0) 0.381 0.892 1.05 (0.49-2.26)
   Effective swallows (%) 50.0 (30.0-80.0) 50.0 (30.0-75.0) 0.910 - -
   DCI (mmHg·sec·cm) 338.0 (288.8-1177.0) 375.8 (115.9-440.5) 0.444 0.376 1.00 (0.99-1.01)
   Intrabolus pressure (mmHg) –0.7 (–2.4-2.6) –0.8 (–2.7-2.4) 0.841 - -

aVariables were compared using the non-parametric Fisher’s exact test or Mann-Whitney test and a P-value < 0.05 was considered significant.
bLogistic model including terms of age, sex, subtypes of minor peristaltic disorders, lower esophageal sphincter (LES) respiratory mean pressure, LES residual pres-
sure, and distal contractile integral (DCI).
OR, odds ratio; CI, confidence interval; BMI, body mass index; LA, Los Angeles; WHOQOL-BREF, World Health Organization quality of life scale abbrevi-
ated version; HRM, high-resolution manometry.
Variables are presented as median (interquartile range) or number (%).
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if the patients had a longer duration of mosapride administration. 
Third, the number of patients with minor peristaltic disorders was 
small and no associated factors were found in multivariate analysis. 
In addition, we did not perform esophageal transit scintigraphy or a 
timed barium esophagogram. Through this study, it was presumed 
that mosapride could affect esophageal bolus transit by increasing 
DCI. This assumption needs to be verified in the future. Nonethe-
less, this study is strengthened by the comprehensive evaluation 
using upper endoscopy, HRM, questionnaires, and the attempt to 
identify predictive factors. 

In conclusion, mosapride influences esophageal peristalsis by 
enhancing basal LES respiratory mean pressure and esophageal 
contraction pressure in patients with minor peristaltic disorders. 
Further large-scale randomized studies are required to establish the 
efficacy of mosapride in these patients. 
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