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Objective: This study was undertaken to determine whether H. pylori infection has an effect on the improvement of dyspeptic symptoms in response to a prokinetic agent, cisapride, in patients with non-ulcer dyspepsia (NUD).
Material and Method: 35 NUD patients (16 M, 19 F) who had no underlying medical condition and negative
upper endoscopy were included in the present study. Each patient received a 2-wk treatment of cisapride
(Prepulsid®, 10 mg, tid ac). H. pylori infection was determined using a rapid urease test (CLO test®). Gastric
emptying (GE) scintigraphy and dyspeptic symptom scores were evaluated before and at the end of the
treatment. GE was evaluated in 22 healthy volunteers as normal controls.
Results: Half time (T1/2) GE of NUD patients was 90.9 + 28 min which was significantly longer than controls
(77.6 + 14 min; p < 0.05) and was shortened to 73.6 + 22 min (p < 0.0001) at the end of the treatment.
Cisapride significantly improved total dyspeptic symptom scores [7 (2-18) to 3 (0-11), p < 0.0001]. The
symptom score improvement was not affected by H. pylori infection [H. pylori positive: 6 (2-18) to 2.5 (0-9),
p < 0.0001; H. pylori negative: 9 (4-16) to 3 (0-11), p < 0.0001] or GE status [delayed GE: 10 (5-16) to 3 (15), p < 0.05; non delayed GE: 6 (2-18) to 2 (0-11); p < 0.0001].
Conclusions: Cisapride improves dyspeptic symptoms regardless of H. pylori and GE status. These results
suggest that gastric emptying and H. pylori infection are not essential to determine prior to prescribing a
prokinetic agent, cisapride, in patients with NUD.
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Dyspepsia is a common gastrointestinal
disorder affecting more than 25% of the general
population(1). It is characterized by pain or discomfort
centered in the upper abdomen(2). It may be associated
with upper abdominal fullness, early satiety, bloating,
and postpandial nausea. More than half of the patients
with dyspepsia have no evidence of organic cause
and are labeled as functional dyspepsia or non-ulcer
dyspepsia (NUD)(3). Although the pathogenesis of
NUD has not been well characterized, gastrointestinal
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motility disorder(4-10) and visceral hypersensitivity(11-14)
have been proposed to have pathogenetic roles in
patients with NUD. Antral hypomotility(7,8), defective
postprandial fundic relaxation(10,15,16), and increased
perception of the stomach have been described in NUD
patients(17). Although delayed gastric emptying has
been reported in 30-60% of NUD patients(18-21), it has
poor correlation with dyspeptic symptoms(6).
H. pylori infection is common in NUD
patients. A previous study reported H. pylori infection
rate in NUD patients to vary from 28 to 84%(22) and
most studies indicated that symptoms are not different
between those with and without H. pylori(23). Studies
have shown that H. pylori infection has no significant
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effect on gastric emptying(24-27) but associates with
impaired proximal stomach relaxation in asymptomatic
subjects(28) and visceral hypersensitivity in IBS
patients(29). Thus, NUD patients with H. pylori infection may represent a homogenous group of patients,
who may respond to prokinetic medication differently
from patients without H. pylori infection. However,
there is little information available regarding the effect
of H. pylori infection on the treatment outcome of
medication that affects gastric motility and gastric
perception in NUD.
Cisapride is a prokinetic agent, which selectively enhances cholinergic neurotransmitter release
in the myenteric plexus of the gut(30). It also appears to
act via the serotonergic receptor. Studies have shown
that cisapride affects both gastric motility and visceral
perception. It enhances gastric accommodation in
response to a meal and increases perception in response
to gastric distention during fasting(31). The efficacy of
cisapride in relieving the symptoms of nonulcer
dyspepsia is well established(32-34). However, whether
cisapride improves dyspeptic symptoms differently
in patients with and without H. pylori infection has
not been well explored. Therefore, the present study
was designed to determine the efficacy of 2 weeks of
cisapride therapy on symptoms and gastric emptying
in NUD patients with and without H. pylori infection.
Material and Method
Patients and study protocol
Patients who had dyspepsia which was
defined as pain or discomfort centered in the upper
abdomen for at lease 3 months were included into the
present study. All patients had at least 2 of these
dyspeptic symptoms; early satiety, bloating, upper
abdominal pain/epigastric pain, abdominal distension,
prolonged digestion, belching, heartburn, nausea,
vomiting, and regurgitation. Esophagitis, gastric
mucosal erosion, ulceration, and malignancy were
excluded by upper gastrointestinal endoscopy. No
patient had evidence of gall-stones on ultrasonography nor was suffering from chronic systemic disease.
Patients who were pregnant or lactating, alcoholism,
had a history of previous abdominal surgery, taking
drugs which can cause gastritis or dyspeptic symptoms, taking antibiotics or proton pump inhibitor
within 1 month before the study, or had abnormal bowel
habits were excluded. All medications were stopped
at least 7 days prior to the study. Written informed
consent was obtained from every patient. The present
study protocol was approved by the Medical Ethics
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Committee of the Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand.
All patients were evaluated initially for the
presence of dyspeptic symptoms including early
satiety, bloating, upper abdominal pain/epigastric pain,
abdominal distention, prolonged digestion, belching,
heartburn, nausea, vomiting, and regurgitation, using
a symptom questionnaire. Each symptom was scored
by a gastroenterologist on a scale from 0 to 3, where
0 = no symptom; 1 = mild, symptomatic but not
interfering with normal activities; 2 = moderate, symptomatic and interfering with normal activities; 3 =
severe, symptomatic with inability to perform normal
activities. Symptom scores were evaluated initially
(day 0) and at the end of study (day 14).
Gastric emptying time was assessed by
radionuclide scintigraphy technique in patients who
satisfied the inclusion criteria before and at the end of
14 days’ treatment with Cisapride (Prepulsid ®;
Janssen-Cilag LTD, 10 mg 3 times daily, 15-30 minutes
orally before meals).
H. pylori infection was determined by a rapid
urease test (CLO test®, Ballard Medical Products,
Utah, USA). Two biopsies were taken, one at the
antrum and another from the body of the stomach and
embedded immediately into the yellow CLO test gel.
The test was considered positive if the color of the
gel changed from yellow to orange or red within 24
hours.
Assessment of gastric emptying
Gastric emptying time was measured by
radionuclide scintigraphy. A standard meal composed
of cooked rice 100 gm, 2 eggs (labeled with 0.5 mCi of
Tc-99m Phytate and cooked by microwave) and 125 ml
of water, equivalent to 29.6 gm of carbohydrate, 26.8
gm of protein, 22.1 gm of fat and 219.5 gm of water.
The total caloric content of the meal was 417 kcal.
This standard meal was tested for stability by incubation with gastric juice at 37oC for 3 hours. The percent
bound was 90%.
After an overnight fast, each subject reported
to the Division of Nuclear Medicine, Chulalongkorn
University, Bangkok, Thailand at 8.00 am the next
morning. The test meal was prepared and was consumed
by the subject with 125 ml of water within 10 minutes.
After meal ingestion, two consecutive, 30-second
scintigraphic images were taken for both anterior and
posterior view in the standing position at 0, 10, 20, 40,
60, 80, 100 and 120 minutes. A gamma camera, using
low energy, LFOV, general purpose collimeter, set peak
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energy at 140keV window, was used. The region of
interest of the stomach for each scintigraphic image
was drawn manually by the same radiologist using
computer software. The geometric mean count at each
time was the square root of [anterior count x posterior
count]. Gastric emptying was derived from the timeactivity curve. T1/2 gastric emptying was the time
needed for 50% of the study material to be emptied
from the stomach.
Data analysis
Gastric emptying time before and at the end
of treatment were compared by using a student’s paired
t-test. Gastric emptying time between normal controls
and NUD patients were compared by using an unpaired
t-test. Symptom scores before and after treatment were
compared by Wilcoxon-sign rank test. Correlation
between the improvement of gastric emptying time
and the improvement of total symptom scores was
determined by Pearson correlation. A p value < 0.05
was considered statistically significant. All tests were
two tailed. Results were expressed as mean + SD or
median (range) as appropriate, except stated otherwise.
Results
Patient characteristics
Forty-five patients fulfilled the inclusion
criteria and 35 patients (16 M:19 F) completed the 14
days treatment period. All patients who completed
the studies had > 6 months duration of dyspeptic
symptoms. Ten patients were excluded from the
study (2 patients did not adhere to the protocol and 8
patients lost to follow up). Gastric emptying
scintigraphiy results from 22 healthy volunteers with
no history of dyspepsia, no medical condition, and on
no medication, were used as normal controls. The
demographic characteristics of the patients and
healthy volunteers are shown in Table 1.
Gastric emptying
T1/2 gastric emptying of NUD patients was
90.9 + 28.5 min, which was significantly longer than
that of the normal volunteers (77.6 + 14.2 min; p <
0.05). Seven patients (20%) had T1/2 gastric emptying
longer than mean + 2SD of normal controls and were
considered as having delayed gastric emptying.
After 2 weeks of cisapride treatment the T1/
2 gastric emptying of 35 NUD patients decreased
significantly from 90.9 + 28 min to 73.6 + 22 min (p <
0.0001), which was comparable to the T1/2 gastric
emptying time of the normal volunteers (p > 0.05).
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In delayed gastric emptying patients, cisapride
significantly decreased T1/2 the gastric emptying time
from 133.8 + 27 min to 99.8 + 27 min (p < 0.05) while in
non delayed gastric emptying patients cisapride also
decreased the T1/2 gastric emptying time from 80.2 +
16 min to 67.0 + 14 min (p < 0.001). When the degree of
changes in T1/2 gastric emptying times after 2 weeks
of cisapride treatment was expressed as [GET-1/2 (wk0)
- GET-1/2 (wk2)]/GET-1/2 (wk0), there was no
significant difference in the degree of T1/2 gastric
emptying improvement between delayed and nondelayed gastric emptying patients (p > 0.05).
Effect of cisapride on dyspeptic symptoms
Baseline total dyspeptic symptom scores
between delayed and non delayed gastric emptying
patients were not significantly different (10 (5-16) vs 6
(2-18), p > 0.05). Symptom scores generally improved
at the end of cisapride treatment compared to baseline
as shown in Fig. 1 and 2. All symptoms were significantly improved except heartburn. Total dyspeptic
symptom score, the sum of all symptom scores, was 7
(2-18) at week 0 significantly decreased to 3 (0-11) at
the end of week 2 (p < 0.0001). In NUD patients with
delayed gastric emptying, cisapride significantly
improved total dyspeptic symptom scores from 10
(5-16) to 3 (1-5) (p < 0.05). This was similar to the
improvement of symptoms in the non delayed gastric
emptying patients (total symptom score improved from
6 (2-18) to 2 (0-11); p < 0.0001).
When the degree of total dyspeptic symptom score improvement after 2 weeks of treatment was
expressed as [(symptom score (wk0) - symptom score
(wk2)]/symptom score (wk0), there was no significant
difference in the degree of symptom score improvement between NUD patients with delayed and non
delayed gastric emptying (0.65 + 0.19 and 0.50 + 0.14,
respectively, p > 0.05). There was no significant
correlation between the degree of symptom score
improvement and the degree of T1/2 gastric emptying
improvement (r = 0.27, p = 0.12).
Table 1. Dermographic characteristics of healthy controls
and NUD patients
Characteristics

Healthy
Control

No of patients
22
Sex (M:F)
10:12
Age (Years; mean + SD)
28.3+9.45
Duration of symptoms (months) -

Nonulcer
dyspepsia
35
16:19
34.9+9.32
24 (6-120)
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Side effect of cisapride
There was no serious side effect found in
the present study. Only 1 patient reported having
loose stool.
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14

T1/2 gastric emptying time was decreased
significantly in both H. pylori positive and negative
patients after cisapride treatment. In H. pylori positive
patients, T1/2 GET was decreased from 89.1 + 22 min
to 70.9 + 14 min (p < 0.0001), whereas in H. pylori
negative patient, it was decreased from 93.3 + 36 min
to 77.2 + 29 min (p < 0.0001), as shown in Fig. 4. There
was no significant difference in baseline gastric
emptying time, baseline symptom score, the degree of
gastric emptying improvement, and the degree of
symptom score improvement between H. pylori
positive and negative patients, respectively (p > 0.05).

12
10
8
6

NUD is a common disorder, which accounts
for 15-30% of patients referred to gastroenterologists(35). Several mechanisms have been proposed for
the pathogenesis of NUD. The role of delayed gastric
emptying and H. pylori gastritis in non-ulcer dyspepsia have been postulated but remain inconclusive. In
clinical practice, prokinetic medication is usually
prescribed in NUD patients. Studies have shown that
not all patients respond to the treatment(36). Which

4
2
H. pylori positive

0
Before treatment After treatment
Total symptom score improvement before and after
2 wk cisapride treatment (small horizontal bar
represent median)

There were 20 and 15 patients who had CLO
test positive and negative, respectively. In the H.
pylori positive group, 4 patients had delayed gastric
emptying and 16 had non-delayed gastric emptying.
The prevalence of H. pylori infection in delayed and
non delayed gastric emptying patients was identical
(57.14% vs 57.14%). Total symptom scores at baseline
were 6 (2-18) and 9 (4-16) in H. pylori positive and
negative patients, respectively (p > 0.05). After 2 weeks
of cisapride treatment, these scores significantly
decreased to 2.5 (0-9, p < 0.0001) and 3 (0-11, p < 0.0001)
in H. pylori positive and negative patients, respectively (Fig. 3).
®
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Improvement of dyspeptic symptom in response to
2 wk cisapride treatment in patients with and without
H. Pylori infection (small horizontal bar represent
median)
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After treatment
T1/2 gastric emptying (min)
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Fig. 4

H. pylori negative

Improvement of gastric emptying in response to 2
wk cisapride treatment in patients with and without
delayed gastric emptying (Data express as mean +
SEM)

factors affect the treatment outcome have not been well
explored. The authors tried to determine the effect of
H. pylori infection on the treatment outcome of NUD
patients when treating with a prokinetic medication,
cisapride. In the present study, CLO test® was used
to determine H. pylori infection. Previous studies
have shown that CLO test® has a high sensitivity of
91-98% and specificity of 100% for diagnosis of
H. pylori infection compared to other methods(42).
The present study demonstrated that cisapride
significantly improved dyspeptic symptoms in NUD
patients and the improvement was not affected by
H. pylori or gastric emptying status.
The present study also demonstrated that
NUD patients had gastric half emptying time longer
than normal controls and 20% of them had significantly delayed gastric emptying. In addition, 57% of
them had H. pylori infection and H. pylori infection
had no significant effect on the baseline dyspeptic
symptom scores, basline gastric emptying, and
improvement of gastric emptying after cisapride
treatment. The prevalence of delayed gastric emptying in the present study was slightly less than that of
previous studies which showed that approximately
30-60% of nonulcer dyspeptic patients had significant delayed gastric emptying(14,18-20). These may be
explained by the different meal (rice meal with eggs)
used in the present study. There have been reports
that H. pylori infection has no influence on gastric
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emptying(24,25-28). The present result confirmed these
findings and the authors also found that, there was
no significant association between baseline gastric
half emptying and severity of symptoms.
In both delayed and non-delayed gastric
emptying patients, cisapride could improve gastric
emptying and dyspeptic symptoms significantly.
There was no significant association between baseline
gastric emptying and symptom scores or gastric emptying improvement after the treatment. The degree of
symptom score and gastric emptying time improvement was also not different between patients with
delayed and non-delayed gastric emptying. These
results suggest that gastric emptying study can
not identify the subgroup of NUD patients who will
respond to prokinetic therapy. Thus, gastric emptying study has a limited role for guiding the management of NUD patients. The finding that improvement
of gastric emptying was not associated with symptom
improvement is comparable to previous reports(19,37).
After 2 weeks of cisapride treatment, the
symptom scores and gastric emptying were improved
significantly in both H. pylori positive and H. pylori
negative patients. The degree of symptom scores and
gastric emptying time improvement was not different
between H. pylori positive and negative patients. The
findings support the results from previous studies(38),
which demonstrated that the histological gastritis did
not influence the effect of cisapride on the symptoms
of non ulcer dyspepsia. The present results suggest
that identification and eradication of H. pylori infection before prescribing cisapride, a prokinetic medication yields no additional beneficial effect in clinical
practice. Additionally, the authors also found that H.
pylori infection in NUD patients did not influence the
effect of cisapride on gastric emptying improvement.
Impaired gastric accommodation to meals
has been shown to be associated with early satiety in
NUD patients(39). H. pylori infection has been shown
to cause impaired gastric accommodation. Studies by
Saslow SB et al have shown that asymptomatic
subjects with H. pylori infection had impaired gastric
accommodation(28) compared to normal controls.
Thus, H. pylori infection affects stomach motor functions, mainly on gastric accommodation. Although
impaired gastric accommodation is also present in NUD
patients with no H. pylori infection(16), the underlying mechanism of the impairment and whether it is
different from that with H. pylori infection is not well
established. Recent studies demonstrated that visceral
perception(40,41), gastric compliance(40), and fundic
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relaxation(40) in response to a meal are not different
between dyspeptic patients with and without H. pylori
infection. These results suggest that, although dyspeptic patients with and without H. pylori infection
are different in the etiology, they share a common
pathophysiology.
Cisapride is a gastrointestinal prokinetic
drug with 5HT4 partial agonist. It accelerates gastric
emptying(18,36), enhances gastric perception to distension, and enhances gastric accommodation(31). Several
double-blind placebo-controlled trials showed that
cisapride was effective in improving symptoms of
NUD patients(18,32,33). Its effect on enhancing gastric
perception suggests that cisapride may not be a
preferred treatment for NUD patients with gastric
visceral hypersensitivity but may be a preferred
treatment in NUD patients with impaired gastric
accommodation(31). The results that cisapride improves
dyspeptic symptoms regardless of H. pylori status in
the present study may be explained by the hypothesis
that NUD patients with and without H. pylori infection have similar pathophysiology, especially impaired
gastric accommodation. Although cisapride is not
available in the USA, it still is available in many
countries worldwide.
In conclusion, NUD patients had gastric half
emptying time longer than the normal controls.
Cisapride could improve symptoms and gastric
emptying regardless of baseline H. pylori and gastric
emptying status. The present results suggest that
gastric emptying and H. pylori status need not be
determined before prescribing a NUD patient with
cisapride, a prokinetic medication.
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เชือ้ เฮลิโคแบคเตอร์ไพโลไรไม่มผี ลต่อการตอบสนองต่อยากระตุน้ การเคลือ่ นไหวของทางเดินอาหาร
(ซิสาไพรด์) ในผูป้ ว่ ยทีม่ อี าการของ non-ulcer dyspepsia
สุเทพ กลชาญวิทย์, วโรชา มหาชัย, ธวัชชัย ชัยวัฒนรัตน์, พินจิ กุลละวณิชย์
วัตถุประสงค์: เพือ่ จะศึกษาว่า การติดเชือ้ เฮลิโคแบคเตอร์ไพโลไร มีผลต่อการตอบสนองต่อยากระตุน้ การเคลือ่ นไหว
ของทางเดินอาหาร (ซิสาไพรด์) ในผูป้ ว่ ย non-ulcer dyspepsia หรือไม่
วัสดุและวิธกี าร: ผูป้ ว่ ย non-ulcer dyspepsia 35 คน (ชาย 16 คน, หญิง 19 คน) ซึง่ ได้ผา่ นการตรวจแล้วไม่พบสาเหตุ
ของอาการโดยการส่องกล้องตรวจภายในทางเดินอาหารส่วนบน ได้รับการรักษาด้วยยาซิสาไพรด์ขนาด 10 มิลลิกรัม
วันละ 3 ครัง้ ก่อนอาหารเป็นเวลา 2 สัปดาห์ ผูป้ ว่ ยทุกคนได้รบั การตรวจหาการติดเชือ้ เฮลิโคแบคเตอร์ไพโลไร ด้วย
วิธีทดสอบ CLO และตรวจดูการเคลื่อนผ่านของอาหารผ่านกระเพาะอาหารโดยวิธีซินธิกราฟฟี่ โดยเปรียบเทียบกับ
ผลการตรวจซินธิกราฟฟี่ในอาสาสมัครปกติ 22 คน
ผลการศึกษา: การเคลื่อนไหวของอาหารผ่านกระเพาะอาหารในผู้ป่วยใช้เวลานานกว่าอาสาสมัครปกติอย่าง
มีนยั สำคัญ โดยมีคา่ ครึง่ เวลาเฉลีย่ เท่ากับ 90.9 + 28 นาทีและ 77.6 + 14 นาที ตามลำดับ หลังได้รบั ยาซิสาไพรด์
การเคลื่อนไหวของอาหารผ่านกระเพาะอาหารเร็วขึ้นอย่างมีนัยสำคัญ (73.6 + 22 นาที) ยาซิสาไพรด์ทำให้อาการ
ของผู้ป่วยดีขึ้นอย่างมีนัยสำคัญ ซึ่งการดีขึ้นของอาการของผู้ป่วยไม่แตกต่างกันระหว่างผู้ป่วยที่มีการติดเชื้อ หรือ
ไม่มีการติดเชื้อ เฮลิโคแบคเตอร์ไพโลไร รวมทั้งไม่มีความแตกต่างกันระหว่างผู้ป่วยที่มีการเคลื่อนไหวของอาหาร
ผ่านกระเพาะอาหารช้ากว่าปกติหรือปกติ
สรุป: ซิ ส าไพรด์ ท ำให้ อ าการดิ ส เปปเซี ย ดี ข ึ ้ น โดยการติ ด เชื ้ อ เฮลิ โ คแบคเตอร์ ไ พโลไร และความผิ ด ปกติ ข อง
การเคลื่อนผ่านของอาหารผ่านกระเพาะอาหารไม่มีผลต่อการตอบสนองต่อยาซิสาไพรด์ของผู้ป่วย การศึกษานี้บ่งชี้ว่า
การตรวจหาการติดเชือ้ เฮลิโคแบคเตอร์ไพโลไรและการเคลือ่ นผ่านของอาหารผ่านกระเพาะอาหารไม่มคี วามจำเป็นในผูป้ ว่ ย
non-ulcer dyspepsiaที่กำลังจะได้รับยาซิสาไพรด์
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