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Background

The treatment of patients with functional dyspepsia remains unsatisfactory. We 
assessed the efficacy of itopride, a dopamine D2 antagonist with acetylcholinesterase 
effects, in patients with functional dyspepsia.

Methods

Patients with functional dyspepsia were randomly assigned to receive either ito-
pride (50, 100, or 200 mg three times daily) or placebo. After eight weeks of treat-
ment, three primary efficacy end points were analyzed: the change from baseline 
in the severity of symptoms of functional dyspepsia (as assessed by the Leeds Dys-
pepsia Questionnaire), patients’ global assessment of efficacy (the proportion of 
patients without symptoms or with marked improvement), and the severity of pain 
or fullness as rated on a five-grade scale.

Results

We randomly assigned 554 patients; 523 had outcome data and could be included 
in the analyses. After eight weeks, 41 percent of the patients receiving placebo were 
symptom-free or had marked improvement, as compared with 57 percent, 59 per-
cent, and 64 percent receiving itopride at a dose of 50, 100, or 200 mg three times 
daily, respectively (P<0.05 for all comparisons between placebo and itopride). Al-
though the symptom score improved significantly in all four groups, an overall 
analysis revealed that itopride was significantly superior to placebo, with the great-
est symptom-score improvement in the 100- and 200-mg groups (−6.24 and −6.27, 
vs. −4.50 in the placebo group; P = 0.05). Analysis of the combined end point of pain 
and fullness showed that itopride yielded a greater rate of response than placebo 
(73 percent vs. 63 percent, P = 0.04).

Conclusions

Itopride significantly improves symptoms in patients with functional dyspepsia. 
(ClinicalTrials.gov number, NCT00272103.)
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Dyspepsia remains a common and 

costly problem in primary care and gastro-
enterology practice; in most patients who 

are examined, no structural lesions causing these 
symptoms are found.1 Dyspepsia in the absence 
of a clinically identifiable structural lesion is re-
ferred to as functional dyspepsia,2,3 in part because 
disturbed gastrointestinal function is believed to 
play a role in the development of symptoms.4

Pharmacologic treatments for patients with 
functional dyspepsia remain unsatisfactory.5 The 
results of controlled trials have generally been 
disappointing, and only small benefits relative 
to placebo have been found with histamine H

2
-

receptor antagonists,6 proton-pump inhibitors,7 
and Helicobacter pylori eradication.8 Although sev-
eral randomized, controlled trials and meta-
analyses have demonstrated the superiority of 
cisapride over placebo,9-11 the use of cisapride is 
now restricted in most countries because of car-
diac side effects.

In Japan, itopride, which is a dopamine D2 
antagonist with acetylcholinesterase inhibitory ac-
tions, is often prescribed for patients with func-
tional dyspepsia. Although this drug has been 
shown to stimulate gastric motility,12 large, prop-
erly designed, randomized, controlled trials in 
patients with functional dyspepsia are lacking. 
In Japan, administration of 50 mg three times 
daily is standard practice. However, little is known 
regarding the dose response in other popula-
tions. For this reason, we aimed to study the 
efficacy of itopride in patients with functional 
dyspepsia in terms of symptom improvement and 
to compare various doses of itopride in terms of 
efficacy and safety in a white population.

Me thods

Study Design and Patient Population
Patients
Outpatients who were considered to have func-
tional dyspepsia on the basis of the Rome II cri-
teria3 were eligible for the trial. Functional dys-
pepsia was diagnosed if persistent or recurrent 
upper abdominal pain or discomfort was present. 
Discomfort was characterized by the presence of 
one or more symptoms that included early sati-
ety, postprandial fullness, bloating, and nausea. 
Symptoms had to be present for at least 12 weeks 
within the preceding 12 months, without an 
identifiable structural or biochemical abnormal-
ity to which they could be attributed. Symptoms 

predominantly related to reflux (e.g., retrosternal 
pain, burning, and regurgitation) were considered 
features of gastroesophageal reflux disease, rather 
than of functional dyspepsia. Therefore, patients 
who had only reflux-related symptoms or who 
had predominantly reflux-related symptoms were 
not eligible for participation.

Patients were recruited by 78 physicians in 
private practice in Germany and one tertiary uni-
versity hospital, the University Hospital Essen, in 
Germany. Before patients could be included in 
the trial, they underwent physical examination, 
laboratory tests (including white-cell and red-cell 
counts, measurement of blood sugar during fast-
ing, and liver-function tests), abdominal ultraso-
nography, and upper gastrointestinal endoscopy 
so that a structural cause for the symptoms could 
be ruled out. Patients were excluded if they were 
taking other medications that may alter gastric 
function, including macrolide antibiotics.

Between three and seven days (median, four) 
after a diagnosis of functional dyspepsia was 
established, gastrointestinal symptoms and the 
disease-specific quality of life were reevaluated 
to determine patients’ baseline status, and patients 
were randomly assigned to receive either placebo 
(three times daily) or one of three doses of ito-
pride (50, 100, or 200 mg three times daily). The 
study medication was given in a double-blind 
fashion for eight weeks.

The study was approved by the ethics com-
mittee of the University Hospital Essen and by the 
ethics committees of all local study centers. All 
the patients gave written informed consent.

Randomization and Blinding
The randomization code was generated with use 
of Proc Random (SAS, version 6.12). Since only 
two sizes of active tablet (50 mg and 100 mg) were 
used, patients received two tablets three times 
daily by means of a double-dummy technique. 
The study medication was packaged identically 
for the four dosage groups and was identifiable 
only by a randomization number. Medications 
were delivered to the centers in blocks of eight. 
Patients’ screening numbers were assigned at 
the initial visit and were used as individual iden-
tification numbers at each center during the 
screening phase. Patients who met all the inclu-
sion and exclusion criteria were assigned a ran-
domization number in ascending order and treat-
ed with the correspondingly identified study 
medication.
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Assessments

Symptoms and Global Relief
We used the validated Leeds Dyspepsia Question-
naire (LDQ)13 to assess dyspeptic symptoms at 
baseline and after four and eight weeks of treat-
ment. The LDQ, which is administered by an in-
vestigator in a face-to-face interview, measures 
eight dyspepsia symptoms on scales with six 
grades each (where a grade of 0 indicates not 
present, 1 very mild, 2 mild, 3 moderate, 4 severe, 
and 5 very severe); a summary score with a range 
of 0 to 40 represents the severity of dyspepsia. 
Patients’ global assessments of efficacy were eval-
uated at eight weeks with the use of a global 
scale with the following five grades: symptom-
free, markedly improved, moderately improved, 
not changed, and deteriorated.

Pain and fullness are considered to be the two 
most important symptoms of functional dyspep-
sia. We evaluated the severity of pain in the up-
per abdomen and the severity of fullness after 
eating as a combined end point. A positive re-
sponse to treatment was prespecified as improve-
ment by at least one grade on a five-grade scale 
(absent, very mild or mild, moderate, severe, or 
very severe) with respect to at least one of the 
two symptoms (pain or fullness) and no deterio-
ration in the other symptom.

Primary Outcome Variables
Three primary efficacy criteria were used in this 
study and were tested in a prespecified order. 
The change in the summary LDQ score relative 
to baseline13 after eight weeks of treatment was 
the first primary outcome variable. Patients’ glob-
al assessment of efficacy every two weeks was 
the second primary outcome variable. Finally, the 
composite response criterion with respect to 
the severity of pain in the upper abdomen and 
the severity of a feeling of excessive fullness after 
eating was evaluated as the third primary out-
come variable.

Disease-Specific Quality of Life
To assess the effects of treatment on disease-
specific quality of life, we used the validated long 
version of the Nepean Dyspepsia Index (NDI)14 and 
calculated a total quality-of-life score. The NDI 
quality-of-life score ranges from 0 to 99, with 
higher scores indicating worse quality of life.

Compliance and Safety
At each visit, patients returned their medication 
containers, and pills were counted. A patient who 
took between 80 percent and 120 percent (some 
patients were treating themselves off protocol 
under the erroneous assumption that “more is 
better”) of the prescribed pills was considered to 
be compliant. At baseline and after four and eight 
weeks, a wide array of laboratory tests was per-
formed, including liver-function and renal-func-
tion tests, hematologic tests, measurement of 
blood glucose, and measurement of serum pro-
lactin. Twelve-lead resting electrocardiograms 
were obtained at the screening visit and after 
four and eight weeks of treatment.

Statistical Analysis

Sample sizes were determined prospectively with 
reference to other studies that used similar end 
points. A sample size of 100 patients per group 
was suitable to identify, with a power of 0.8, a 
standardized difference (the difference divided 
by the standard deviation) of 0.4 with an alpha 
significance level of 0.05 (two-sided). When the 
same alpha value was used in the testing of hy-
potheses according to a sequence determined a 
priori, a sample size of 100 patients per study 
group was also found suitable to identify a dif-
ference of 20 percentage points (40 percent vs. 60 
percent) in response rates. All analyses was per-
formed on an intention-to-treat basis, with the 
last observation carried forward in cases of pre-
mature study termination. The last-observation-
carried-forward method was appropriate because 
no more than 10 percent of the observations were 
missing in each analysis. Missing items on the 
LDQ were completed before unblinding by means 
of a prospectively defined imputation technique. 
Treatment comparisons were made with the use 
of a hierarchical test system with an overall two-
sided alpha error rate of 0.05.

As the first of five hypotheses ordered a priori, 
the global hypothesis that there would be a treat-
ment difference between the pooled active-treat-
ment groups and the placebo group was evaluated 
by one-factorial analysis of variance (linear con-
trast of 3D0 + D1 + D2 + D3), where D0 denotes 
placebo, D1 50 mg of itopride three times daily, 
D2 100 mg of itopride three times daily, and D3 
200 mg of itopride three times daily, testing the 

Copyright © 2006 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 12, 2009 . For personal use only. No other uses without permission. 



itopride in functional dyspepsia

n engl j med 354;8 www.nejm.org february 23, 2006 835

null hypothesis that three times the difference 
observed in the placebo group subtracted from 
the sum of the differences in the three itopride 
groups equaled 0). Thus, the linear contrast com-
pared the average changes in the LDQ score in the 
active-treatment groups with the changes in the 
LDQ score in the placebo group. Second, mono-
tonic dose responses were tested in a parametric 
model (linear contrast of 3D0 − 1D1 + 1D2 + 3D3). 
Testing of the three additional hypotheses involved 
pairwise comparisons of placebo with itopride, 
starting with the highest dose (linear contrasts of 
D3 − D0, D2 − D0, and D1 − D0). This test procedure 
(which was stopped when the first test result 
provided a P value ≥0.05) is more conservative 
than the procedure described by Holm.15

To investigate the clinical meaningfulness of 
the LDQ results, the same test procedure was 
repeated with Fisher’s exact test and the Cochran–
Armitage test for the two binary outcomes: the 
response based on patients’ global assessment 
of efficacy and the response based on the LDQ 
pain and fullness items at week 8. In accordance 
with the main objective of the study — namely, 
to analyze the overall effect of itopride on symp-
toms and to identify one (or two) doses for fur-
ther study — our analyses focused on the popu-
lation of all patients with available LDQ data, and 
when data were missing, we used the last obser-
vation carried forward. Twenty-five patients with 
no efficacy data after treatment were excluded 
from the analyses. The statistical analyses were 
performed with SAS software (version 6.12).16,17

This study was designed by the two senior au-
thors (Drs. Holtmann and Talley) in cooperation 
with employees of the sponsor (Knoll, Germany), 
with advice from the statistician and a contract 
research organization that acted on behalf of the 
sponsor. The data were collected and analyzed 
by the contract research organization. The man-
uscript was written by the academic authors, 
with input and critical review from all persons 
involved in the design and data analysis. The aca-
demic authors vouch for the veracity and com-
pleteness of the data and data analyses.

R esult s

Study Population

Six hundred six outpatients with a suspected di-
agnosis of functional dyspepsia were screened 

(Fig. 1). Fifty-two patients were excluded, leaving 
554 patients who were randomly assigned. Six 
did not receive study medication, resulting in a 
study population of 548 patients. The patients’ 
ages ranged from 18 to 94 years (mean [±SD] 
age, 47.9±15.8 years). Overall, 63.5 percent of the 
patients were female. The baseline characteris-
tics of the study population were similar among 
the groups (Table 1).

Eighteen patients in the placebo group did 
not complete the eight-week treatment, whereas 
37 patients in the itopride groups (12 assigned 
to 50 mg three times daily, 11 assigned to 100 mg 
three times daily, and 14 assigned to 200 mg three 
times daily) did not complete treatment. In the 
itopride groups, 19 patients (4.7 percent) discon-
tinued treatment prematurely because of adverse 
events, as compared with 10 patients (7.0 percent) 
in the placebo group.

Response to Treatment

Symptom-severity scores on the LDQ improved 
from baseline during treatment in all four study 
groups. Testing of the global hypothesis (that 
there would be a difference between the results 
in the placebo group and the pooled results in 
the three itopride groups) revealed that itopride 
was significantly superior to placebo (Table 2 
and Fig. 2). The test for a dose response did not 
reach statistical significance (P = 0.06). The dif-
ference between placebo and itopride given at a 
dose of 50 mg three times daily was not signifi-
cant (P = 0.07), but the differences between pla-
cebo and itopride at a dose of 100 mg three times 
daily and between placebo and itopride at a dose 
of 200 mg three times daily were both significant, 
at P = 0.05.

Testing of all the a priori planned hypotheses 
for response rates with regard to patients’ glob-
al assessment of efficacy showed significance 
(Table 2 and Fig. 3). The overall response rate 
was 59.9 percent with active treatment (232 of 
387 patients had a response), as compared with 
41.2 percent with placebo (56 of 136 patients 
had a response) (P<0.001). There was a signifi-
cant association between the dose of itopride and 
the response rate (P<0.001). The global hypoth-
esis with regard to response rates according to 
the severity of pain and fullness on the LDQ 
yielded a significant discrimination between 
itopride and placebo, but results on subsequent 
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tests that assessed the dose response and that 
compared each dose group with placebo were 
not statistically significant (Table 2).

At the end of treatment, the NDI quality-of-
life scores were better among patients who were 
treated with active medication than among those 
who received placebo. The NDI quality-of-life 

score improved by a mean of 13.2±19.4 with 
placebo and by 18.0±21.9 with itopride (P = 0.02). 
However, differences between the various doses of 
itopride tested were not statistically significant.

Only 112 of the 548 patients (20 percent) 
tested positive for H. pylori. Overall, 147 of the 
436 patients who tested negative for H. pylori 

Randomly assigned (554)

Assessed for eligibility (606 patients)

Excluded (52)
Deviation from selection

criteria (26)
Patient’s desire to with-

draw (13)
Other reason (13)

Assigned to itopride, 
200 mg 3 times daily (136)

Received assigned  
dosage (136)

Lost to follow-up (2)
Patient’s desire to with-

draw (1)
Noncompliance (1)

Discontinued study medica-
tion (12)

Insufficient efficacy (5)
Adverse events (6)
Insufficient efficacy and 

adverse events (1)
Completed study medica-

    tion (122)

Safety analysis (136)
Efficacy analysis (132)
Exclusion from analysis (4)
LDQ data not available (4)

Assigned to placebo (143)
Received placebo (142)
Did not receive placebo (1)

Lost to follow-up (5)
Patient’s desire to with-

draw (3)
Noncompliance (2)

Discontinued study medica-
tion (13)

Insufficient efficacy (2)
Adverse events (6)
Insufficient efficacy and 

adverse events (4)
Occurrence of exclusion 

criteria (1)
Completed study medica-

    tion (124)

Safety analysis (142)
Efficacy analysis (136)
Exclusion from analysis (6)
LDQ data not available (6)

Assigned to itopride,
50 mg 3 times daily (139)

Received assigned 
dosage (135)

Did not receive assigned 
dosage (4)

Lost to follow-up (5)
Patient’s desire to with-

draw (5)
Discontinued study medica-

tion (7)
Insufficient efficacy (1)
Adverse events (4)
Insufficient efficacy and 

adverse events (2)
Completed study medica-

    tion (123)

Safety analysis (135)
Efficacy analysis (127)
Exclusion from analysis (8)
LDQ data not available (8)

Assigned to itopride,
100 mg 3 times daily (136)

Received assigned  
dosage (135)

Did not receive assigned 
dosage (1)

Lost to follow-up (3)
Patient’s desire to with-

draw (1)
Noncompliance (2)

Discontinued study medica-
tion (8)

Insufficient efficacy (2)
Adverse events (4)
Insufficient efficacy and 

adverse events (2)
Completed study medica-

    tion (124)

Safety analysis (135)
Efficacy analysis (128)
Exclusion from analysis (7)
LDQ data not available (7)
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Figure 1. Enrollment, Randomization, Follow-up, and Analysis.

LDQ denotes the Leeds Dyspepsia Questionnaire.
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(33.6 percent) reported severe or very severe epi-
gastric pain, as compared with 25 of the 110 pa-
tients (22.7 percent) who had H. pylori infection 
(P = 0.02). H. pylori status had no significant influ-
ence on the outcome variables (data not shown).

Overall, 89 of the 548 patients in the study 
population reported concomitant symptoms of 
gastroesophageal reflux disease during the ini-
tial clinical assessment. These symptoms did not 
dominate the clinical picture. Because of their 
significantly higher scores for epigastric pain and 
excessive fullness, patients with concomitant 
symptoms of gastroesophageal reflux disease had 
significantly higher severity scores on the LDQ 
than did patients without gastroesophageal reflux 
disease (18.9±5.7 vs. 10.8±5.6, P<0.001). Concomi-
tant symptoms of gastroesophageal reflux disease 
were not associated with the response to therapy 
(data not shown).

Adverse Events

Adverse events during the treatment period were 
reported in 37.3 percent, 35.6 percent, 40.0 per-
cent, and 39.0 percent of the patients treated with 
placebo and those treated with itopride at doses 
of 50, 100, and 200 mg three times daily, respec-
tively. No relevant difference in the overall inci-
dence of adverse events was seen with the use of 
itopride (38.2 percent), as compared with placebo 
(37.3 percent) (P = 0.9). The most frequently af-
fected body system was the gastrointestinal tract, 
which accounted for adverse events in 14.1 percent 
of the patients in the placebo group and 12.6 
percent, 11.1 percent, and 7.4 percent of the pa-
tients in the groups assigned to 50 mg, 100 mg, 
and 200 mg of itopride three times daily, respec-
tively. Abdominal pain, diarrhea, nausea, and con-
stipation were the most frequently reported events. 
Most adverse events were of mild or moderate 

Table 1. Characteristics of the Patients at Baseline.*

Characteristic Placebo Itopride P Value†

50 mg Three 
Times Daily

100 mg Three 
Times Daily

200 mg Three 
Times Daily

No. of patients 142 135 135 136

Age — yr

Mean 49.3±15.5 47.8±16.1 45.8±16.3 48.7±15.4 0.28

Range 18–80 18–88 18–82 18–94

Sex — no. (%)

Female 89 (62.7) 87 (64.4) 78 (57.8) 94 (69.1) 0.28

Male 53 (37.3) 48 (35.6) 57 (42.2) 42 (30.9)

Negative for Helicobacter pylori 
— no. (%)

118 (83.1) 113 (83.7) 106 (78.5) 99 (72.8) 0.09

Dysmotility-type dyspepsia 
— no. (%)

40 (28.2) 28 (20.7) 37 (27.4) 34 (25.0) 0.49

Ulcer-type dyspepsia — no. (%) 46 (32.4) 54 (40.0) 38 (28.1) 49 (36.0) 0.20

Concomitant heartburn — no. (%) 33 (23.2) 28 (20.7) 25 (18.5) 31 (22.8) 0.78

Concomitant irritable bowel syn-
drome — no. (%)

18 (12.7) 22 (16.3) 21 (15.6) 18 (13.2) 0.79

Summary LDQ score‡ 11.9±6.2 11.8±6.3 12.5±6.5 12.3±6.5 0.76

Nepean Dyspepsia Index§ 30.2±18.5 31.7±21.4 30.0±20.4 33.0±21.2 0.59

* Plus–minus values are means ±SD.
† P values are for the comparison among all four study groups.
‡ The Leeds Dyspepsia Questionnaire (LDQ) measures eight dyspepsia symptoms on scales with six grades each (where 

a grade of 0 indicates not present, 1 very mild, 2 mild, 3 moderate, 4 severe, and 5 very severe); a summary score with 
a range of 0 to 40 represents the severity of dyspepsia.

§ The Nepean Dyspepsia Index quality-of-life score ranges from 0 to 99, with higher scores indicating worse quality 
of life.
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intensity and had resolved by the end of the study. 
Serious adverse events during the treatment peri-
od were seen in 2.8 percent of the patients in the 
placebo group and 1.2 percent of patients in the 
overall active-treatment group. They were not con-
sidered by the investigators to be related to the 
study medication.

Prolactin levels significantly increased during 
treatment with 100 mg and 200 mg of itopride 
given three times daily, as compared with pla-
cebo (increase in the placebo group, 5.1 percent, 
vs. increases of 5.8 percent, 16.4 percent, and 20.7 
percent in the groups assigned to 50 mg, 100 mg, 
and 200 mg of itopride three times daily, respec-
tively). No clinical symptoms or signs were related 
to changes in the prolactin level. Treatment with 
itopride was not associated with any electrocar-
diographic changes; in particular, there was no 
prolongation of the corrected QT interval.

Discussion

Disturbances in gastrointestinal motility and sen-
sory function are now believed to play a key role 
in the development of symptoms in patients with 
functional dyspepsia.18-20 We assessed and com-
pared the effects of three doses of a benzamide, 
itopride, with placebo. In this eight-week study, 
itopride significantly improved symptoms in pa-
tients with functional dyspepsia.

It is noteworthy that the improvement in the 
symptom score during treatment with any of the 
three doses of itopride was approximately 50 per-
cent greater than the improvement with placebo. 
Although the importance of the improvement in 
a symptom score might be questioned, the pro-
portion of patients who had a global benefit was 
also significantly higher in the itopride groups 
than in the placebo group. Furthermore, itopride 

Table 2. Primary Outcome Variables among 523 Patients.*

Variable
Change from Baseline 

in LDQ Score Response Rates

Patients’ Global Assessment 
of Efficacy

Severity of Pain 
and Fullness

score P value no./total no. (%) P value† no./total no. (%) P value†

Placebo −4.50±0.63 56/136 (41.2) 86/136 (63.2)

Itopride

All doses, pooled −6.22±0.37 0.02 232/387 (59.9) <0.001 282/387 (72.9) 0.04

50 mg three times daily −6.16±0.65 0.07 72/127 (56.7) 0.01 95/132 (72.0) 0.12

100 mg three times daily −6.24±0.64 0.05 75/128 (58.6) 0.007 95/128 (74.2) 0.06

200 mg three times daily −6.27±0.63 0.05 85/132 (64.4) <0.001 95/132 (72.0) 0.15

* Plus–minus values are means ±SD. The Cochran–Armitage test for a dose response in patients’ global assessment of 
efficacy revealed a significant dose-related effect (P<0.001), whereas the response rates based on the severity of pain or 
fullness (P = 0.11) and linear contrasts for monotonic dose responses according to the change in the Leeds Dyspepsia 
Questionnaire (LDQ) score (P = 0.06) were not significant.

† P values are for the comparison with placebo.
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50 mg
three
times
daily

Itopride,
100 mg
three
times
daily

Itopride,
200 mg
three
times
daily

0

P<0.05

Figure 2. Mean Changes from Baseline in the Summary 
Score for Symptom Severity on the Leeds Dyspepsia 
Questionnaire (LDQ).

P<0.05 for the comparison between active treatment 
and placebo among all patients analyzed (n = 523). 
I bars represent the standard error.
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was specifically associated with improvements 
in pain and fullness, which are believed to be key 
symptoms of functional dyspepsia.2,3 We calcu-
lated that to achieve marked or complete improve-
ment in symptoms in one patient, six patients 
would need to be treated. In comparison, when 
proton-pump inhibitors are used in patients with 
functional dyspepsia, the number needed to treat 
is nine.7 Thus, itopride appears to be efficacious 
in the treatment of a common condition for which 
few effective alternative therapies are currently 
available.

Itopride is thought to exert prokinetic effects 
by way of antidopaminergic and antiacetylcho-
linesterase actions12 and probably to have effects 
on gastric accommodation and gastric hypersen-
sitivity. In our study, we did not measure gastric 
emptying. Thus, we cannot determine whether 
gastric emptying was associated with the re-
sponse to therapy. Stimulation of central dopa-
mine receptors enhances prolactin release, and 
we observed increased prolactin levels during 
treatment with itopride. This effect was not as-
sociated with any clinical symptoms or signs 
during the eight-week period of therapy. In pre-
vious studies, an augmented increase in prolac-
tin levels in patients with functional dyspepsia 

after stimulation of central serotoninergic re-
ceptors has been observed following treatment 
with buspirone that stimulates central sero-
toninergic 1A receptors.12 Of note, the prolac-
tin level was closely correlated with the degree 
of delayed solid-phase gastric emptying assessed 
scintigraphically.21

Previous trials of treatments for functional 
dyspepsia have been criticized for various meth-
odologic limitations.22 The current trial was de-
signed with a sufficient sample size, strict entry 
criteria, and application of valid outcome mea-
sures. The Rome II criteria were used to enroll 
patients; patients whose symptoms were predomi-
nantly those of gastroesophageal reflux disease 
were not eligible to participate. Nevertheless, there 
is remarkable overlap between functional dyspep-
sia and concomitant reflux symptoms.23 Indeed, 
in our trial, 89 of the 548 patients who were 
randomly assigned to a study group also had some 
reflux symptoms. Although dyspepsia symptoms 
were significantly more severe, and scores for 
epigastric pain and excessive fullness were high-
er, among patients with reflux symptoms, their 
overall response to treatment was not different 
from that of patients who had no reflux symp-
toms. Therefore, it is reasonable to assume that 
the outcome of this study was not due to a favor-
able response to treatment with a prokinetic 
agent among patients with reflux.

It is important to note that the trial was not 
powered a priori to achieve statistically signifi-
cant results, in terms of pairwise comparisons 
between individual itopride doses and placebo. 
Instead, the sample size was calculated to iden-
tify a difference that was believed to be clini-
cally significant.7,8 In reality, the response to 
therapy was considerably better than expected. 
Trials longer than eight weeks are needed to 
confirm the current findings and to determine 
whether the benefits persist after treatment is 
stopped.

In summary, the results of this multicenter, 
placebo-controlled trial suggest that itopride, a 
dopamine D2 antagonist with acetylcholinester-
ase effects, is superior to placebo in the treat-
ment of functional dyspepsia. The exact mecha-
nisms by which itopride improves symptoms 
remain to be established, and further clinical 
trials are needed to assess the efficacy and opti-
mal duration of treatment in various popula-
tions.
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Figure 3. Response Rates Based on Patients’ Global 
 Assessment of Efficacy.

Data are shown for all patients analyzed. The graph 
depicts the proportion of patients who reported that 
they were symptom-free or that their symptoms had 
markedly improved after eight weeks.
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CORRECTION

A Placebo-Controlled Trial of Itopride in Functional
Dyspepsia

A Placebo-Controlled Trial of Itopride in Functional Dyspepsia . On

page 832, lines 2 and 3 of the Background section of the Abstract

should have read, `̀ itopride, a dopamine D2 antagonist with anti-

acetylcholinesterase effects,´́ rather than `̀ with acetylcholinesterase

effects,´́ as printed.
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