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Abstract

AIM: To investigate the incidence of nocturnal dyspep-
tic symptoms in patients with functional dyspepsia (FD)
and whether prokinetic drugs can alleviate them.

METHODS: Eighty-five consecutive Chinese patients
with FD were included in this study. One week after
single-blinded placebo run-in treatment, baseline noc-
turnal intragastric pH, bile reflux and nocturnal dyspep-
tic symptoms of eligible patients, including epigastric
pain or discomfort, abdominal distention and belching,
were investigated with questionnaires. Patients exhibit-
ing nocturnal dyspeptic symptoms were randomly and
double-blindly assigned to domperidone group or pla-
cebo group. Nocturnal intragastric pH and percentage
of duodenogastric bile reflux time were determined
after treatment.

RESULTS: Of the 85 FD patients, 2 females without
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nocturnal symptoms, who responded to placebo run-in
treatment, were excluded from the study, 30 (36.1%)
exhibited nocturnal dyspeptic symptoms with increased
duodenogastric bile reflux time (intragastric bilirubin
absorbance > 0.14) and mean gastric pH (confirm-
ing the existence of bile reflux) (P = 0.021, 0.023)
at night were included in the study. Of these 30 pa-
tients, 21 (70%) had overt nocturnal duodenogastric
bile reflux, which was significantly higher than that of
those without nocturnal symptoms (P = 0.026). The
30 patients were allocated to domperidone group or
placebo group (77 = 15). The nocturnal duodenogastric
bile reflux and gastric pH were significantly decreased
after domperidone treatment (P = 0.015, 0.021). The
severity score of nocturnal dyspeptic symptoms was
also significantly decreased after domperidone treatment
(P = 0.010, 0.015, 0.026), which was positively corre-
lated with the reduced nocturnal bile reflux or gastric
pH (r = 0.736, 0.784, 0.753 or r = 0.679, 0.715, 0.697,
P =0.039, 0.036, 0.037 or P = 0.043, 0.039, 0.040).

CONCLUSION: A subgroup of Chinese FD patients
show overt nocturnal dyspeptic symptoms, which may
be correlated with the excessive nocturnal duodeno-
gastric bile reflux. Domperidone therapy can alleviate
these symptoms.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Functional dyspepsia (FD) is a common chronic disot-
der with non-specific upper abdominal symptoms such
as persistent or relapsing pain or discomfort". Its under-
lying pathophysiological mechanism has not been fully
elucidated. Besides the role of excessive chemical (both
acidic and alkaline) stimuli in the gastric lumen and/or
hypersensitivity to these stimuli, impaired gastrointesti-
nal (GI) motility is intensively involved in FD pathogen-
esis™™. Delayed gastric emptying or intestinal peristalsis
may influence GI secretion function which may in turn
further affect GI motility, resulting in alterations in lumi-
nal chemical envitonment, abnormal duodenogastric bile
reflux and FD symptoms'”,

Although the optimal treatment of FD has not yet
been established, empirical pharmacological interven-
tions with prokinetic agents are effective in a subgroup
of FD patients”. Domperidone, a peripheral dopamine
(D2) receptor antagonist, acts as an antiemetic and pro-
kinetic agent through its effects on the chemoreceptor
trigger zone and motor function of the stomach and
small intestine, thus promoting gastric emptying by aug-
menting gastric peristalsis and improving antroduodenal
coordination™"”, Domperidone has been used in treat-
ment of a vatiety of GI motility disorders, such as gas-
troparesis and gastroesophageal reflux disease, with an
acceptable safety profile and a relatively good therapeutic
efficacy for FD"™".

In clinical practice, gastroenterological physicians
frequently meet a subgroup of FD patients with obvious
nocturnal dyspeptic symptoms such as epigastric pain or
discomfort, abdominal distention or belching. Up to now,
however, their prevalence and mechanism and whether
prokinetic drugs can alleviate them ate still unknown.

This study was aimed to evaluate the prevalence of
nocturnal dyspeptic symptoms, the relation between
such symptoms and nocturnal intragastric pH or duo-
denogastric bile reflux, and the effect of 2-wk oral ad-
ministration of domperidone on these symptoms.

MATERIALS AND METHODS

Patients

Eighty-five consecutively patients, including 38 males
at the age of 22-56 years who were diagnosed as FD
according to Rome II criteria, were enrolled in this
study. All patients were admitted because of dyspeptic
symptoms and underwent routine biochemistry, bilim-
etry, upper GI endoscopy and abdominal ultrasonogra-
phy. Inclusion criteria included the presence of dyspeptic
symptoms for at least 3 mo in the past year, the absence
of organic, systemic or metabolic disease, 2 or more dys-
peptic symptoms present at least in 3 d per week such
as epigastric pain or discomfort, abdominal distention
and belching. Exclusion criteria were the presence of
esophagitis, severe atrophic gastritis, erosive or ulcerative
gastroduodenal lesions on endoscopy, heartburn as a
predominant symptom, a history of peptic ulcer, major
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abdominal surgery, or underlying psychiatric illness, and
use of nonsteroidal anti-inflammatory drugs, steroids, or
drugs affecting gastric motility and acid secretion during
the last week.

Study protocol
This study was conducted at Department of Gastroen-
terology, Shanghai Institute of Digestive Diseases, Renji
Hospital, Shanghai Jiaotong University School of Medi-
cine, according to the ethical principles in Declaration of
Helsinki and the requirements of local laws and regula-
tions. The study protocol was approved by the Ethics
Committee of Renji Hospital. Written informed consent
was obtained from each participant prior to the study.
Patients with a severity score of at least two individual
symptoms decreased by 50% were excluded. One week
after single-blinded placebo run-in treatment, baseline
nocturnal intragastric pH, bile reflux and nocturnal dys-
peptic symptoms of eligible patients, including epigastric
pain or discomfort, abdominal distention and belching,
were investigated. Those exhibiting nocturnal symptoms
were randomly and double-blindly assigned to either
domperidone group or placebo group. Patients in dom-
peridone group received domperidone (10 mg gid, be-
fore meal and at bedtime) for 2 wk and those in placebo
group received placebo. Nocturnal dyspeptic symptoms,
intragastric pH and percentage of bile reflux time during
nighttime (22:00 PM to 6:00 AM) were determined after
treatment.

Nocturnal intragastric pH monitoring and bilimetry
Following 2-h fasting, an initial manometric localization
(CTD-Synectics, Sweden) of the lower esophageal sphinc-
ter (LES) was carried out. Nocturnal intragastric pH was
then recorded using a pH sensitive microelectrode (Syn-
ectics Digitrapper MKIII, Medtronic Synectics, Sweden)
connected to a portable Synectics medical Digitrapper III
(CTD-Synectics). The electrode was inserted transnasally
and positioned at about 8-10 cm below the manometrical-
ly determined LES. A two-point calibration of the probe
was made before each recording, using standard buffers
of pH 1 and pH 7. The Digitrapper data were download-
ed onto a personal computer to calculate the nocturnal
mean intragastric pH.

A fiber-optic spectrophotometer, Bilitec 2000
(Medtronic Synectics), was used to quantify duodenogas-
tric bile reflux. The system consists of a probe (1.5-mm
in diameter) that carries light signals into the stomach
and back »ia a plastic fiber-optic bundle. Before each
study, the probe was calibrated in water and located at
8-10 cm below the LES. An episode of duodenogastric
bile reflux was defined as a rise of bilirubin absorbance
above the cut-off level (> 0.14 at 470 nm) lasting lon-
ger than 10 s, The Digitrapper data were downloaded
onto a personal computer to calculate the percentage of
bile reflux time with the absorbance of bilirubin > 0.14.

Evaluation of dyspeptic symptoms
Nocturnal dyspeptic symptoms were evaluated with a
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Characteristic Placebo Domperidone
Age (y1)
mean + SD 445+8.6 439+98
Range 25-56 22-50
Gender
Male 6 (40) 7 (46.7)
Female 9 (60) 8(53.3)
BMI (kg/m’)
mean + SD 21.3+£79 20.7+£8.1
Range 18.4-27.2 18.0-25.1
Current smokers 142 3(5.9)
Alcohol use 5(22.7) 6 (11.8)
Positive for Helicobacter pylori 0(0) 0(0)
FD: Functional dyspepsia; BMI: Body mass index.
Group n % of bile reflux time Gastric pH
Baseline After Baseline After
treatment treatment
Placebo 15 34+13 34+15 49+12 47+11
Domperidone 15 35+1.7 11+06" 52+15 28+09°

P < 0.05 vs baseline.

self-recorded questionnaire. Each patient was instructed
on how to fill in the questionnaire. The symptom ques-
tionnaire consisted of 4 questions related to nocturnal
upper gastrointestinal symptoms, including epigastric
pain or discomfort, abdominal distention and belch-
ing. The intensity and frequency of each symptom were
rated at 7 levels according to 3 grades with half steps
between each rating: 0 = absent, 1 = mild, 2 = relevant
and 3 = severe!”. The severity of symptoms was scored
as the product of intensity and frequency. The patients
were asked to record the severity score of different noc-
turnal symptoms before and at end of the treatment.

Statistical analysis

All data were presented as mean + SD. Student’s #test
and Wilcoxon rank sum test were used to compare the
difference between means of before and after treatment.
Incidence was compared using y” test and correlation
was assessed by Pearson correlation analysis. P < 0.05
was considered statistically significant.

RESULTS

Patients

Of the 85 patients, 2 females without nocturnal symp-
toms with a severity score of at least 2 individual symp-
toms decreased by 50% after placebo run-in treatment
were excluded from the study, 30 (36.1%) including 13
males at the age of 22-56 years who exhibited overt noc-
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Figure 1 Severity scores of nocturnal dyspeptic symptoms in a subgroup
of Chinese FD patients before and after domperidone (10 mg gid) treatment.
Data are expressed as mean + SD, n = 15. FD: Functional dyspepsia. °P < 0.05

vs before treatment.

turnal dyspeptic symptoms wete allocated to domperi-
done group or placebo group (# = 15). Demographic
and baseline clinical characteristics did not differ be-

tween the two groups (Table 1).

Nocturnal intragastric bilirubin and pH in FD patients
with or without nocturnal dyspeptic symptoms

Of the 30 patients with nocturnal dyspeptic symptoms,
21 (70%) including 9 males had overt nocturnal duo-
denogastric bile reflux, which was higher than that of
those without nocturnal symptoms (17.0%) including 2
males (P < 0.05). Moreover, the percentage of duodeno-
gastric bile reflux time (intragastric bilirubin absorbance >
0.14) and mean gastric pH at night in the subgroup of
patients with nocturnal symptoms was 5.9% % 1.7% and
4.9% * 1.9%, respectively, both were significantly higher
than those in patients without nocturnal symptoms (bile
reflux time = 2.4% £ 0.8%, mean gastric pH = 2.5 + 1.4,

P < 0.05).

In domperidone group, 11 patients (73.3%) including
5 males had overt nocturnal duodenogastric bile reflux at
baseline and mean nocturnal gastric pH > 4, which were
significantly decreased after domperidone treatment (P <
0.05). In placebo group, 10 patients (66.7%) including 4
males had obvious nocturnal bile reflux and mean gastric
pH > 4 at baseline, which were not markedly changed

after placebo treatment (Table 2).

Severity of nocturnal dyspeptic symptoms

The severity score of nocturnal dyspeptic symptoms
such as epigastric pain or discomfort, abdominal disten-
tion and belching was significantly lower in FD patients
after domperidone treatment than before domperidone
treatment (4.1 + 0.8 »s 7.3 £ 0.7,49 £ 1.1 »s 84 £ 1.2
and 3.5 £ 0.9 »s7.6 £ 1.0, P < 0.05, Figure 1). Improved
nocturnal symptoms after domperidone treatment were
positively correlated with reduced nocturnal duodeno-
gastric bile reflux or intragastric pH in patients with
marked duodenogastric bile reflux and mean noctur-
nal gastric pH > 4 at baseline (» = 0.736-0.784 or r =

0.679-0.715, P < 0.05) (Table 3).
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% of bile reflux time Gastric pH
Epigastric pain/discomfort 0.736" 0.679°
Abdominal distention 0.784° 0.715°
Belching 0.753° 0.697°
P < 0.05.
Safety assessment

No patients stopped their medication or withdrew from
the study due to side effects of domperidone during the
study.

DISCUSSION

The pathophysiological mechanism underlying FD is
complex and its treatment remains a clinical challenge.
Impaired GI motility seems to play a pivotal role in
pathogenesis of FD. Gastric emptying is delayed in
about 30% of FD patients™". It has been shown that
domperidone and other prokinetic agents can markedly
improve dyspeptic symptoms of FD patients”. How-
ever, the prevalence of nocturnal symptoms and the ef-
fect of domperidone on these symptoms have not been
extensively elucidated.

Nocturnal intragastric pH and bilirubin level are
hardly affected by food taking and other diurnal activi-
ties, thus relatively more stable and better reflecting the
chemical environment in the gastric cavity. Increased
gastric pH is thought to be an indicator of gastric bile
reflux, which is related to impaired antroduodenal mo-
tility!"*', Therefore, the profile of gastric pH and bile
reflux at night were selected as the main endpoints in the
present study.

In this study, over 35% of FD patients exhibited
nocturnal dyspeptic symptoms, and about 70% of
the patients in this subgroup had a marked nocturnal
duodenogastric bile reflux at baseline, manifested as
prolonged time of absorbance of gastric bilirubin >
0.14 confirmed by alkalinization of the acidic intra-
gastric environment (mean pH > 4), suggesting that
nocturnal dyspeptic symptoms of FD patients may be
associated with abnormal nocturnal duodenogastric bile
reflux. There is evidence that decreased antroduodenal
motility is the main factor for increased duodenogastric
reflux™'". Our findings also indicate that nocturnal dys-
peptic symptoms are related with impaired antroduode-
nal motility.

In our study, the severity score of nocturnal epigas-
tric pain or discomfort, abdominal distention or belch-
ing, as well as nocturnal gastric pH and bile reflux in
FD patients, were significantly lower after domperidone
treatment than before domperidone treatment. Further-
more, alleviation of bile reflux was well correlated with
the improved nocturnal symptoms, suggesting that the
efficacy of domperidone therapy may be associated with
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the inhibition of nocturnal duodenogastric bile reflux
resulting from improved gastric peristalsis and antroduo-
denal coordination.

Since the placebo effect on FD can be highm, 1-wk
single-blind placebo run-in treatment was used in patients
before they received domperidone or placebo treatment in
this study.

In conclusion, a subgroup of FD patients exhibit
overt nocturnal dyspeptic symptoms, which may be
related to an increased nocturnal duodenogastric bile
reflux. Domperidone therapy can alleviate such symp-
toms by attenuating nocturnal duodenogastric bile reflux
resulting from improved GI motility.
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COMMENTS

Background

The pathophysiological mechanism of functional dyspepsia (FD) is complex and
its treatment remains a clinical challenge. There exists a subgroup of FD pa-
tients with nocturnal dyspeptic symptoms, such as epigastric pain or discomfort,
abdominal distention or belching. Up to now, the prevalence and mechanism of
FD and its effective drug therapy have not been established.

Research frontiers

Impaired gastrointestinal motility plays a pivotal role in pathogenesis of FD,
and empirical pharmacological interventions with prokinetic agents have been
shown to be effective on FD. However, whether abnormal antroduodenal
motility, which can lead to increased nocturnal duodenogastric bile reflux,
contributes to nocturnal dyspepsia symptoms of FD patients and whether proki-
netic drugs can alleviate these symptoms are still unknown.

Innovations and breakthroughs

This is the first study to report that a subgroup of FD patients exhibit overt
nocturnal dyspeptic symptoms, which may be related to excessive nocturnal
duodenogastric bile reflux. Prokinetic therapy can alleviates these syndromes
by attenuating nocturnal bile reflux, thus representing a promising treatment
modality for nocturnal dyspeptic symptoms of FD patients.

Applications

The incidence of nocturnal dyspeptic symptoms and the effect of prokinetic
drugs on FD were studied in this study, which may provide valuable data for the
treatment of nocturnal dyspeptic symptoms of FD patients.

Peer review

A RCT in dyspeptic patients with nocturnal symptoms was described. The
results are clear cut in the sense that many FD patients in China complain of
nocturnal symptoms and that domperidone is a promising agent in treatment of
these patients. The study also suggests that duodenogastric reflux during night
is of a pathophysiological relevance.
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