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Background/Aims
Therapies of functional dyspepsia (FD) are limited. DA-9701 is a novel prokinetic agent formulated with Pharbitis semen and
Corydalis Tuber. We aimed to assess the efficacy of DA-9701 compared with itopride in FD patients.
Methods
Patients with FD randomly received either itopride 50 mg or DA-9701 30 mg t.i.d after a 2-week baseline period. After 4
weeks of treatment, 2 primary efficacy endpoints were analyzed: the change from baseline in composite score of the 8 dyspeptic symptoms and the overall treatment effect. Impact on patients' quality of life was assessed using the Nepean Dyspepsia
Index (NDI) questionnaire.
Results
We randomly assigned 464 patients with 455 having outcome data. The difference of the composite score change of the 8
symptoms between the 2 groups was 0.62, indicating that DA-9701 was not inferior to itopride. The overall treatment effect
response rate was not different between the groups. When responder was defined as ≥ 5 of the 7 Likert scale, responder
rates were 37% of DA-9701 and 36% of itopride group. Patients receiving DA-9701 experienced similar mean percentage of
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days with adequate relief during the 4-week treatment period compared with those receiving itopride (56.8% vs 59.1%). Both
drugs increased the NDI score of 5 domains without any difference in change of the NDI score between the groups. The safety
profile of both drugs was comparable.
Conclusions
DA-9701 significantly improves symptoms in patients with FD. DA-9701 showed non-inferior efficacy to itopride with com parable safety.
(J Neurogastroenterol Motil 2015;21:414-422)
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Introduction

M aterials and M ethods
1

Functional dyspepsia (FD) is a highly prevalent condition,
and causes frequent health care utilization which results in increases in socioeconomic burden. FD is defined as the presence
of symptoms thought to originate in the gastroduodenal region,
in the absence of any organic, systemic, or metabolic disease that
2
is likely to explain the symptoms. FD is not a life threatening
condition, however, it could significantly impair the quality of life
3
(QOL). The investigation of FD symptoms remains challeng4
ing and its pathophysiology may involve several mechanisms.
The management of dyspepsia remains a major issue in clinical
practice. Current treatment approaches to FD include gastric
acid suppression and gastroprokinetic drugs as primary treatment
options. However, satisfactory therapeutic approaches are not
3
currently available in clinical practice. The role of Helicobacter
5
pylori infection in FD has been controversial, although recent
6
meta-analyses suggest a small benefit from H. pylori eradication.
Antidepressant drugs may be considered in refractory or co-morbid cases, although the value of antidepressants in FD has not
been established.
DA-9701 is a new prokinetic agent formulated from extracts
7
of Pharbitidis semen and Corydalis tuber. These plants have
been used in oriental traditional medicine for the treatment of
gastrointestinal maladies. DA-9701 has been shown to improve
gastric motility by normalizing delayed gastric emptying and en7-10
hancing gastric accommodation in animal models. The aim of
this study was to assess the efficacy and safety of DA-9701 compared with itopride in patients with FD.

This was a multicenter, double-blind, randomized, controlled
trial with concealed allocation comparing the safety and efficacy
Ⓡ
of DA-9701 (Motilitone ) and itopride hydrochloride. This
study was performed in 18 institutions including The Catholic
University of Korea Seoul St. Mary’s hospital, Konkuk
University Medical Center, Kyungpook National University
Hospital, Korea University Medical Center, Pusan National
University Hospital, Bundang Seoul National University
Hospital, Samsung Medical Center, Soonchunhyang University
Hospital, Asan Medical Center, Ajou Medical Center, Yonsei
Univerisity Gangnam Severance Hospital, Wonkwang University
of Medical and hospital, Inje University Pusan Paik Hospital,
Inha University Hospital, Chonnam National University
Hospital, Chonbuk National University Hospital, Chungnam
National University Hospital and Hanyang University Medical
Center. The trial was double blind; participants, investigators
and site staff responsible for performing assessments remained
blind from randomisation until database lock. It comprised a
2-week screening period, a 2-week observational baseline period,
and a 4-week treatment period. Patients with FD were randomly
assigned to receive either itopride 50 mg or DA-9701 30 mg t.i.d
after the 2-week observational baseline period.

Patient Population
The study subjects were patients ≥ 20 years of age diag11
nosed with FD according to the modified Rome II criteria.
Dyspeptic symptoms had to be present for the last 3 months with
symptom onset at least 6 months prior to diagnosis. Patients
should have had at least moderate symptom severity which was
defined as bothersomeness score ≥ 3 of 5 Likert scale of at least
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one dyspeptic symptom. All patients were required to have normal finding of upper gastrointestinal endoscopy. Key exclusion
criteria included a history of gastrointestinal malignancies, erosive esophagitis, erosive gastroduodenitis, gastric or duodenal ulceration, concomitant serious medical conditions, current irritable bowel syndrome (IBS) or IBS-like symptoms, the use of nonsteroidal anti-inflammatory drugs, steroids or antisecretory or
prokinetic medications, underlying psychiatric illness, a history of
major abdominal surgery and patients in whom heartburn was the
predominant symptom on the symptom list. Also, pregnant or
breastfeeding women and those of childbearing age who were not
using an approved method of contraception were excluded.
Patients who were diagnosed with H. pylori infection by
Campylobacter-like organism test were not excluded from the
study.

Trial Design
The patients underwent a 14-day (± 2 days) medication-free
run-in phase. During the baseline observation period, patients
who reported an average of at least “moderate severity” (≥ 3 on a
5-point Likert scale) for one or more of the 8 cardinal dyspepsia
symptoms (upper abdominal pain, upper abdominal discomfort,
epigastric burning, inability to finish regular meal, fullness after
eating, pressure in upper abdomen, bloating, and nausea) were
eligible for randomization. The patients were randomly allocated
by a computerized random number table with the key code securely stored (Proc Plan procedure of SAS version 9.1; SAS
Institute, Cary, NC, USA). The random number table was created by a block randomization method. Patients were randomized
to either the DA-9701 or the itopride group. Subsequently, the
patients received daily DA-9701 30 mg or itopride 50 mg with
the same shaped counterpart placebo 3 times a day for a period of
4 weeks. During the 2-week observational baseline period and the
4-week treatment period, patients rated their dyspepsia symptoms on an 8 item symptom checklist. The symptom scale measured the bothersomeness of each symptom, applying a scale of,
and 0 (not at all) to 4 (extremely bothersome). The composite
scores were calculated by the sum of score of the 8 dyspeptic
symptoms. The impact of study medication on patients’ health related quality of life (HRQOL) was assessed using the Nepean
Dyspepsia Index (NDI) questionnaire, a validated, disease-specific
12,13
NDI comprises 25 items and 5 domains
HRQOL measure.
(tension, interference with daily activities, eating/drinking,
knowledge/control, and work/study). Patients rated each item,
recalling the previous 2 weeks, on a 5-point Likert scale, provid-
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ing individual domain scores ranging from 1 to 100. The NDI
was administered at baseline, at week 2 of study medication, and
at the end of treatment.
Previous validation study of the Korean version of NDI revealed an excellent test-retest reproducibility and internal con11
sistency which was expressed by Cronbach’s alpha, 0.92. Construct was validated by comparison with Short form-36 health
survey, global rating of QOL, and anxiety and intrusiveness.
Responsiveness of the NDI instrument was performed as part of
14
the cross-cultural validation.
On a daily basis, patients responded to a daily adequate relief
question in the paper diaries. The question was “Have you had
adequate relief of dyspeptic symptoms in the last day?” as assessed
by the binary response (yes or no). After 4-week treatment period, patients completed an “overall treatment effect” (OTE)
questionnaire. The question was “Please consider how you felt
during the past treatment period in regard to your dyspepsia, in
particular your overall well-being, and symptoms of dyspepsia?
This was scored on a 7-point Likert scale ranging from complete
relief to no response or aggravation.

Efficacy Assessments
The treatment effect was measured by 2 primary efficacy
endpoints: (1) The change from baseline in composite score of
the 8 dyspeptic symptoms. (2) OTE as rated on a 7-grade scale.
Responder was defined as giving a response of “no symptoms,”
“a major response” or “quite bit a response" on the 7-point Likert
scale.
Secondary measures of efficacy included mean percentage of
days with adequate relief of dyspepsia symptoms, change of individual symptoms and the NDI QOL questionnaire. Treatment
compliance was defined as the percentage of used tablets. Compliance over 80% was considered acceptable.

Tolerability and Safety Assessments
All adverse events and serious adverse events (a medically
significant event that was life-threatening, required hospitalization, or caused significant incapacity) were recorded. In addition, vital signs, hematology, urinalysis, blood chemistry, and
electrocardiograph data were evaluated. Patients were withdrawn
from the trials if they interrupted study medication for > 5 consecutive days, and reasons for patient dropout were recorded.

Statistical Methods
The SAS system version 9.1 was used to perform all efficacy
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and safety analyses. Target enrollment for trial was 468 (234 patients per trial). The margin of noninferiority was set as 1.7 from
a previous placebo-controlled study (unpublished data) and represented less than 50% of the difference in the change from baseline in the composite score of the eight dyspeptic symptoms between two groups. The number of subjects was determined assuming a level of significance of  = 0.025 (one-sided) and an
80% statistical power of each test.
Demographic and baseline characteristics were summarized
descriptively for all the participating patient subjects. For inter-group differences, a Shapiro-Wilk test was performed to testing for normality of the distribution and two-sample t test was
used to evaluate statistical significance of continuous data, and

Chi-squared test was used on categorical data.
Efficacy outcomes were analyzed in the full-analysis (FA)
and per protocol population of all randomized patients. The FA
population referred to the subjects group excluding those who
have not once been administered with the investigational products or are not once evaluated for the primary efficacy endpoint
after the administration of the investigational products. Adverse
events were evaluated in the safety population, which was defined
as all patients who received at least one dose of study medication.
For the primary efficacy endpoint of the change from baseline in composite score of the 8 dyspeptic symptoms, the upper
limit of one-sided 97.5% confidence interval (CI) of difference
between DA-9701 and itopride was computed. The change from

Figure. Summary of patient flow. Sub-

jects who discontinued intervention or
had a major violation were excluded
from per protocol analysis. Some subjects had overlapping exclusion factors.
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baseline in composite score of the 8 dyspeptic symptoms efficacy
of DA-9701 (test group) could be considered non-inferior to the
itopride (control group) if the upper limit of the one-sided 97.5%
CI was equal to or less than 1.7 as noninferiority margin. A frequency distribution table was prepared for the OTE at the last
survey point and thereby the improvement rates were determined. The difference of OTE and responder rates between the
two treatments groups were compared statistically by the Chisquared test. Mean percentage of days with adequate relief of
dyspepsia symptoms, change of individual symptoms, and the
NDI QOL questionnaire were measured as secondary efficacy
variables of the study. For the mean percentage of days with adequate relief of dyspepsia symptoms, change of individual symptoms and the NDI quality of life questionnaire, the intergroup
differences were analyzed using two-sample Student’s t test under
the assumption of normality.
For adverse events, 95% confidence interval for the frequency (%) of occurrence of adverse events were calculated for
subjects who experienced one or more cases of adverse drug

reaction. Inter-group comparisons were conducted using Chisquared test.
The study protocols were approved by the ethics committees
at all participating sites and were performed in compliance with
the Declaration of Helsinki and the Good Clinical Practice implemented in Japan. Written informed consent was obtained
from every patient.

Results
Patient Characteristics
A total of 545 patients were screened, and finally 464 patients
were randomly allocated (Figure). The most frequent reasons for
exclusion prior to randomization were organic diseases, co-morbidity and dyspepsia symptoms that did not meet the severity criteria during the baseline period. Nine percent of patients in the
DA-9701 (21/231) and itopride (22/233) groups did not complete the study. Four hundred and fifty-five patients were avail-

Table 1. Patient Baseline Demographic Characteristics

DA-9701 (n = 231)

Itopride (n = 233)

P-value

Patients (%) or Mean ± SD
Age (yr)
Female (%)
Height (cm)
Weight (kg)
Body mass index (kg/m2)
Smoking
Alcohol Drinking
Total dyspeptic symptoms
Composite scorea
Helicobacter pylori (+)

41.35 ± 13.43
163 (70.6)
162.84 ± 8.03
59.41 ± 10.76
22.3 ± 3.0
22 (9.5)
74 (32.0)

40.31 ± 14.03
160 (68.7)
162.95 ± 7.35
59.15 ± 10.97
22.2 ± 3.2
25 (10.7)
88 (37.8)

0.4125
0.6575
0.8750
0.7940
0.6604
0.8504
0.1952

12.70 ± 5.40

13.10 ± 5.80

0.7867

101/229 (44.1%)

92/232 (39.6%)

a

The composite scores were calculated from the sum of the bothersomeness scores of the 8 dyspeptic symptoms.

Table 2. The Overall Treatment Effect by Patients

Full analysis
No response or aggravation
Slight response
A little bit of a response
A moderate response
Quite a bit a response
A major response
No symptoms

Per protocol analysis

DA-9701 (n = 227)

Itopride (n = 226)

DA-9701 (n = 185)

Itopride (n = 190)

21 (9.3%)
16 (7.1%)
56 (24.7%)
51 (22.5%)
50 (22.0%)
27 (11.9%)
6 (2.6%)

19 (8.4%)
28 (12.4%)
40 (17.7%)
58 (25.7%)
47 (20.8%)
31 (13.7%)
3 (1.3%)

8 (4.3%)
14 (7.6%)
43 (23.2%)
44 (23.8%)
44 (23.8%)
26 (14.1%)
6 (3.2%)

8 (4.2%)
23 (12.1%)
34 (17.9%)
54 (28.4%)
41 (21.6%)
27 (14.2%)
3 (1.6%)

Data are presented as number (%). Two patients, one in each group did not have overall treatment effect analyzed and were excluded from the full analysis.

418

Journal of Neurogastroenterology and Motility

DA-9701 in Functional Dyspepsia

able for the FA analysis: 228 for DA-9701 versus 227 for
itopride. Data on 375 patients were available for the per protocol
analysis: 185 for DA-9701 versus 190 for itopride. Patients
randomized to DA-9701 or itopride had similar demography,
body mass index, and symptom scores at the baseline (Table 1).

Primary Efficacy Variables
The changes from baseline in composite score of the 8 dyspeptic symptoms were −6.89 in the DA-9701 group and −7.51

in the itopride group, respectively. The difference of the change
from baseline in composite score of the 8 dyspeptic symptoms between the 2 groups was 0.62. The upper limit of one-sided 97.5%
CI is 1.54, which is less than 1.7, indicating that DA-9701 is not
inferior to itopride. The response rate by the patient’s OTE was
not significantly different between the 2 groups. Patients who
were with no response or aggravation, slight response or a little bit
of a response and a moderate response indicated non-responders.
Patients who were with quite a bit a response, a major response

Table 3. Change of Individual Symptom Score From Baseline
FA set
Pain in upper abdomen
Discomfort in upper
abdomen
Burning in upper abdomen
Heartburn
Cramps in upper abdomen
Chest pain
Inability to finish
regular meal
Bitter tasting fluid that
comes to your mouth
Fullness after eating
Pressure in upper abdomen
Bloating in upper abdomen
Nausea
Belching
Vomiting
Bad breath
PP set
Pain in upper abdomen
Discomfort in upper
abdomen
Burning in upper abdomen
Heartburn
Cramps in upper abdomen
Chest pain
Inability to finish regular
meal
Bitter tasting fluid that
comes to your mouth
Fullness after eating
Pressure in upper abdomen
Bloating in upper abdomen
Nausea
Belching
Vomiting
Bad breath

DA-9701

Itopride

Baseline

2 weeks

4 weeks

Change

Baseline

2 weeks

4 weeks

Change

1.37 ± 0.09
1.97 ± 0.08

0.85 ± 0.07
1.21 ± 0.07

0.62 ± 0.06
0.93 ± 0.07

−0.76 ± 0.09
−1.04 ± 0.08

1.24 ± 0.09
1.95 ± 0.08

0.78 ± 0.07
1.19 ± 0.07

0.53 ± 0.06
0.89 ± 0.07

−0.71 ± 0.08
−1.06 ± 0.08

1.45 ± 0.09
0.54 ± 0.06
0.52 ± 0.07
0.62 ± 0.07
1.32 ± 0.09

0.86 ± 0.07
0.43 ± 0.05
0.24 ± 0.04
0.36 ± 0.05
0.96 ± 0.07

0.64 ± 0.06
0.27 ± 0.05
0.18 ± 0.03
0.26 ± 0.04
0.78 ± 0.07

−0.82 ± 0.09
−0.27 ± 0.06
−0.34 ± 0.07
−0.36 ± 0.06
−0.55 ± 0.08

1.54 ± 0.09
0.69 ± 0.07
0.44 ± 0.06
0.72 ± 0.07
1.44 ± 0.09

0.93 ± 0.07
0.44 ± 0.06
0.33 ± 0.05
0.51 ± 0.06
0.94 ± 0.07

0.66 ± 0.06
0.30 ± 0.05
0.19 ± 0.04
0.25 ± 0.04
0.72 ± 0.07

−0.88 ± 0.09
−0.40 ± 0.08
−0.26 ± 0.07
−0.48 ± 0.07
−0.71 ± 0.09

1.17 ± 0.08

0.75 ± 0.06

0.54 ± 0.06

−0.64 ± 0.08

1.26 ± 0.09

0.71 ± 0.07

0.39 ± 0.05

−0.88 ± 0.09

2.43 ± 0.08
1.14 ± 0.08
2.12 ± 0.08
0.85 ± 0.08
1.48 ± 0.09
0.35 ± 0.06
0.48 ± 0.06

1.63 ± 0.07
0.63 ± 0.07
1.27 ± 0.07
0.44 ± 0.05
1.08 ± 0.07
0.16 ± 0.04
0.33 ± 0.05

1.16 ± 0.07
0.46 ± 0.06
1.00 ± 0.07
0.32 ± 0.05
0.80 ± 0.07
0.13 ± 0.03
0.26 ± 0.04

−1.27 ± 0.09
−0.68 ± 0.09
−1.12 ± 0.09
−0.54 ± 0.08
−0.69 ± 0.08
−0.23 ± 0.05
−0.22 ± 0.05

2.54 ± 0.07
1.16 ± 0.09
2.25 ± 0.08
0.96 ± 0.08
1.60 ± 0.09
0.36 ± 0.05
0.71 ± 0.07

1.43 ± 0.07
0.66 ± 0.07
1.37 ± 0.08
0.44 ± 0.06
1.07 ± 0.07
0.17 ± 0.04
0.4 ± 0.05

0.98 ± 0.07
0.44 ± 0.06
0.89 ± 0.07
0.31 ± 0.05
0.71 ± 0.06
0.11 ± 0.03
0.24 ± 0.04

−1.56 ± 0.08
−0.71 ± 0.09
−1.35 ± 0.09
−0.64 ± 0.08
−0.89 ± 0.09
−0.24 ± 0.06
−0.48 ± 0.07

Baseline

2 weeks

4 weeks

Change

Baseline

2 weeks

4 weeks

Change

1.34 ± 0.1
1.94 ± 0.09

0.75 ± 0.08
1.10 ± 0.08

0.49 ± 0.06
0.83 ± 0.07

−0.84 ± 0.09
−1.11 ± 0.09

1.14 ± 0.09
1.97 ± 0.09

0.65 ± 0.07
1.10 ± 0.08

0.40 ± 0.06
0.80 ± 0.07

−0.74 ± 0.09
−1.17 ± 0.09

1.40 ± 0.10
0.51 ± 0.07
0.50 ± 0.07
0.57 ± 0.08
1.32 ± 0.10

0.76 ± 0.07
0.39 ± 0.06
0.22 ± 0.04
0.31 ± 0.05
0.93 ± 0.08

0.47 ± 0.05
0.20 ± 0.04
0.15 ± 0.04
0.21 ± 0.04
0.73 ± 0.07

−0.93 ± 0.09
−0.31 ± 0.07
−0.35 ± 0.08
−0.36 ± 0.07
−0.59 ± 0.09

1.58 ± 0.10
0.69 ± 0.08
0.42 ± 0.07
0.73 ± 0.08
1.43 ± 0.10

0.88 ± 0.07
0.41 ± 0.06
0.27 ± 0.05
0.47 ± 0.06
0.95 ± 0.08

0.55 ± 0.06
0.23 ± 0.04
0.13 ± 0.03
0.20 ± 0.04
0.69 ± 0.07

−1.04 ± 0.09
−0.47 ± 0.08
−0.29 ± 0.07
−0.53 ± 0.08
−0.74 ± 0.10

1.20 ± 0.09

0.77 ± 0.07

0.50 ± 0.06

−0.70 ± 0.09

1.31 ± 0.10

0.67 ± 0.07

0.31 ± 0.05

−1.00 ± 0.09

2.45 ± 0.08
1.14 ± 0.09
2.11 ± 0.09
0.81 ± 0.08
1.49 ± 0.10
0.32 ± 0.06
0.43 ± 0.06

1.60 ± 0.08
0.57 ± 0.07
1.23 ± 0.08
0.42 ± 0.05
1.10 ± 0.08
0.11 ± 0.03
0.31 ± 0.05

1.11 ± 0.08
0.42 ± 0.06
0.94 ± 0.08
0.29 ± 0.05
0.74 ± 0.07
0.09 ± 0.03
0.22 ± 0.05

−1.35 ± 0.10
−0.72 ± 0.10
−1.17 ± 0.10
−0.52 ± 0.09
−0.75 ± 0.09
−0.23 ± 0.06
−0.21 ± 0.06

2.57 ± 0.08
1.13 ± 0.09
2.22 ± 0.09
0.97 ± 0.09
1.57 ± 0.10
0.39 ± 0.06
0.71 ± 0.08

1.41 ± 0.08
0.61 ± 0.07
1.32 ± 0.08
0.42 ± 0.06
1.07 ± 0.08
0.14 ± 0.04
0.36 ± 0.06

0.90 ± 0.07
0.39 ± 0.06
0.82 ± 0.07
0.27 ± 0.05
0.66 ± 0.06
0.10 ± 0.03
0.21 ± 0.04

−1.67 ± 0.09
−0.73 ± 0.10
−1.40 ± 0.10
−0.70 ± 0.08
−0.91 ± 0.09
−0.29 ± 0.06
−0.50 ± 0.08

DA-9701

Itopride

Data are presented as mean ± SE.
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Table 4. Change of Individual Symptom Score From Baseline

DA-9701

FA set
Tension/Sleep
Interference with daily
activities
Eating/Drinking
Knowledge/Control
Work/Study

Baseline

4 weeks

Change

Baseline

2 weeks

4 weeks

Change

57.24 ± 1.07 65.03 ± 1.15 68.68 ± 1.24 11.44 ± 1.33
53.78 ± 100 59.93 ± 1.09 64.27 ± 1.18 10.49 ± 1.12

56.69 ± 1.14 67.66 ± 1.19 69.4 ± 1.25 12.72 ± 1.21
52.84 ± 1.07 61.97 ± 1.14 63.89 ± 1.15 11.05 ± 1.2

57.20 ± 1.12 64.30 ± 1.24 67.70 ± 1.30 10.50 ± 1.33
47.04 ± 0.99 56.08 ± 1.16 60.85 ± 1.21 13.81 ± 1.20
56.09 ± 1.12 62.80 ± 1.21 66.51 ± 1.23 10.42 ± 1.36

57.51 ± 1.18 64.45 ± 1.24 67.57 ± 1.24 10.05 ± 1.45
46.49 ± 1.00 57.47 ± 1.11 61.49 ± 1.21 15.00 ± 1.18
57.40 ± 1.17 67.05 ± 1.25 67.87 ± 1.25 10.46 ± 1.33

DA-9701

Itopride

PP set
Tension/Sleep
Interference with daily
activities
Eating/Drinking
Knowledge/Control
Work/Study

2 weeks

Itopride

Baseline

2 weeks

4 weeks

Change

Baseline

2 weeks

4 weeks

Change

56.65 ± 1.16 65.56 ± 1.22 69.56 ± 1.32 12.91 ± 1.43
54.04 ± 1.08 60.11 ± 1.17 65.20 ± 1.27 11.16 ± 1.22

56.79 ± 1.23 69.02 ± 1.24 70.67 ± 1.31 13.87 ± 1.34
52.92 ± 1.10 62.84 ± 1.20 65.03 ± 1.22 12.12 ± 1.29

57.21 ± 1.24 64.28 ± 1.34 68.04 ± 1.37 10.83 ± 1.49
47.17 ± 1.06 56.26 ± 1.24 61.58 ± 1.28 14.40 ± 1.31
56.02 ± 1.24 62.94 ± 1.29 67.12 ± 1.31 11.10 ± 1.50

57.36 ± 1.29 65.29 ± 1.31 68.46 ± 1.31 11.10 ± 1.61
46.94 ± 1.10 58.71 ± 1.20 63.03 ± 1.29 16.10 ± 1.30
57.65 ± 1.27 68.19 ± 1.33 68.99 ± 1.31 11.35 ± 1.42

Data are presented as mean ± SE.

Table 5. Incidence of Adverse Drug Events (> 1% in Any Group)

Preferred Term

DA-9701
(n = 231)

Itopride
(n = 233)

Number of patients (%)
Constipation
Diarrhea
Alanine aminotransferase increased
Blood prolactin increased
Pruritus

5 (2.2)
4 (1.7)
3 (1.3)
4 (1.7)
3 (1.3)

1 (0.4)
8 (3.5)
0 (0.0)
2 (0.9)
0 (0.0)

and no symptoms were responders. In FA set analysis, 36.5%
(83/227) of patients in the DA-9701 group and 35.8% (81/226)
of patients in the itopride group were responders. Patient’s OTE
was significantly correlated with the change of dyspeptic symptoms score from baseline (Table 2).

Secondary Efficacy Variables
Patients receiving DA-9701 experienced similar mean percentage of days with adequately symptom relief during the
4-week treatment period compared with those receiving itopride
(56.8 ± 1.9 vs 59.1 ± 1.9). DA-9701 and itopride significantly
reduced the score of all individual symptoms of dyspepsia from
baseline (Table 3).
All NDI score of 5 domains at the baseline are low around
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50, which indicate poor quality of life in patients with FD. The
score of the Knowledge/Control domain was lowest at baseline
and showed the greatest improvement after treatment. Both of
the drugs increased all NDI score indicating that patients’ symptoms improved as well as quality of life. However, there was no
difference in change in the NDI score of all five domains between
the two groups (Table 4).

Treatment Exposure, Safety, and Tolerability
The incidence of adverse drug reactions was 8.7% in the
DA-9701 group and 7.8% in the itopride group. No significant
difference was seen between the 2 groups. The most commonly
reported adverse events in both groups were constipation, headache, diarrhea, and increased prolactin level (Table 5). Pregnancy
occurred in a patient in the DA-9701 group (0.4%), and abortion
in 2 patients and syncope in a patient in the itopride group were
reported in the study. However, they were not related to trial
drugs.

Discussion
Our study demonstrated that the new agent DA-9701 significantly improves symptoms and HRQOL in patients with
FD. DA-9701 showed non-inferior efficacy to itopride and comparable safety profile.
DA-9701 is an agent obtained from the extracts of 2 plants
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which have been used in oriental traditional medicine for the
treatment of gastrointestinal maladies. Pharbitidis Semen, the
seed of Pharbitis nil Choisy, is known to have analgesic effects on
15
abdominal disorders and induce diarrhea. Corydalis Tuber, the
root of Corydalis yahusuo, has been used as a folk medicine for its
analgesic and anti-ulcer effects. Previous animal studies suggest
that DA-9701 has a variety of effects on gastrointestinal motor
function and analgesic action. DA-9701 significantly accelerated
gastric emptying caused by drugs and stress-induced animal
models. DA-9701 increased gastric volume in a dose-dependent
manner and improved gastric accommodation by increasing the
9
postprandial gastric volume in a canine model. In a rat model of
colorectal distension, DA-9701 may decrease visceral pain via the
downregulation of phosphorylated extracellular signal-regulated
16
kinase in the dorsal root ganglion and spinal cord. An in vitro
study showed that DA-9701 has antagonistic effects on D2 and
agonistic effects on 5-hydroxytryptamine 4 receptor (5-HT4),
8,9,17,18
Electrical field stimulation
5-HT1A, and 5-HT1B receptors.
on gastric fundus muscle strips demonstrate that the effect of
DA-9701 on the rat gastric fundus relaxation is mainly mediated
19
by nitrergic pathway.
DA-9701 might be advantageous as a treatment option for
FD due to its complex composition of herbal extracts, which act
differently on multiple sites. It is likely that the mechanisms responsible for symptoms in functional gastrointestinal disorders
may differ from one patient to another, and a single target may
not achieve adequate efficacy in a patient population. Therefore,
single receptor modulating drugs may be less likely to achieve a
substantial therapeutic gain, if patients are not selected on the ba20
sis of the specific disorder. DA-9701 targets multiple pathophysiologic mechanisms contributing to the functional disorder rather than only an individual part or a specific receptor. Thus, this
nonselective agent modulating multiple targets of the whole pathophysiologic process would be advantageous over highly selective
medications addressing a single mechanism.
There is great concern about the safety issues of prokinetics
in view of FD being of a benign nature, since several agents such
as cisapride and tegaserod have been withdrawn due to side
effects. DA-9701 was well tolerated and did not show drug related serious adverse events. Hyperprolactinemia has been reported in some patients receiving DA-9701 related to its anti-dopaminergic activity but this returned to normal after stopping it. Though our short-term study did not report any side effects, monitoring should be done during long-term use. The safety profile has an advantage, as herbal products are known to have

21

less side effects. In this trial, we compared the efficacy of
DA-9701 to itopride rather than placebo since the Korean FDA
policy for the approval of a new drug allows comparison with a
previously approved effective drug in the phase III trial. The efficacy of itopride for FD patients was controversial in Caucasian
patients as recent clinical trials of itopride in the West have
22
proved its efficacy over placebo. However, itopride obtained an
approval for treatment of FD from Korean FDA several decades
ago and was also widely approved in some Asian countries.
Therefore, further placebo-controlled clinical trials of DA-9701
are needed. It has been difficult to establish consistent effects of
drugs to treat FD symptoms in different trials in different parts of
the world. Challenges in trials include optimal patient selection
and the lack of established and generally accepted endpoints for
23
efficacy evaluation.
The optimal endpoint to be used in FD clinical trials has not
23
been established. The change from baseline in composite score
of the 8 dyspeptic symptoms was the primary efficacy endpoint.
We also used the OTE as a primary endpoint which has the advantage of using a patient-derived global symptomatic evaluation,
24
as recommended by the Rome guidelines. This method accurately provides the magnitude of response and overcomes some of
the limitations of a binary endpoint. The OTE was used most re25
cently in the acotiamide trial as a primary endpoint and the tega26
serod trial as a secondary endpoint. The seven point Likert scale
of OTE in both trials allocated 3 scales for measuring the degree
of aggravation from slight to extreme. However, only few patients were reported as being aggravated. This effectively turned
the 7-point scale into a 4-point one, whereas our 7-point scale
seems to provide greater sensitivity and reasonable distribution of
all seven grades. The OTE was well correlated with improvement of dyspeptic symptoms and with improvement of 5 domains
of the NDI QOL scale. Responders by OTE also achieved a significantly higher proportion of days with satisfactory relief from
DA-9701.
3
FD significantly impacts QOL. In this trial, All NDI score
of 5 domains at the baseline were low around 50, which indicated
poor QOL in patients with FD. Whereas dyspepsia score decreased after medication, the NDI score of all 5 domains significantly increased by more than 10 from baseline. Recent study
suggests that a change of at least 10 points on the NDI total scale
27
corresponds to a clinically meaningful change.
In conclusion, DA-9701 significantly improves symptoms as
well as QOL in patients with FD. DA-9701 showed non-inferior
efficacy to itopride and comparable safety profile.
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