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Abstract
Background: Gastroparesis is a serious condition that 
can be caused by diabetes, surgery or infection, or can 
be idiopathic. When there is no mechanical obstruc-
tion, gastroparesis is characterized by delayed stomach 
emptying. Itopride, a prokinetic drug, inhibits acetylcho-
linesterase activity in addition to antagonizing dopa-
mine D2 receptors.

Methods: This prospective, multicentre study is based 
on real-world data from 988 patients with a diagnosis of 
diabetic gastroparesis for index (PAGI-SYM2) evaluation 
at baseline and week 4 of treatment for upper gastroin-
testinal disorder symptoms.

Results: Upper gastrointestinal symptom severity 
scores improved significantly after 4 weeks of treat-
ment (p<0.001), with significant improvement across all 
categories of gastroparesis (very mild (37–58.6%), mild 
degree (24.6–31.6%), moderate (29.3–7.3%) and severe 
(8.8–2.6%).

Conclusion: Itopride SR (Nogerd SR) in a 150  mg 
once-daily dose showed promising results in reducing 
the severity of upper gastrointestinal disorder symptoms 
associated with diabetic gastroparesis. Both statistical 
and clinical effectiveness were observed. Moreover, the 
treatment demonstrated a favourable tolerability profile, 
with a low incidence of adverse effects.

Keywords: diabetes, gastroparesis, itopride, PAGI-SYM, 
Upper gastrointestinal symptoms.
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Introduction
Gastroparesis, characterized by delayed gastric empty-
ing without mechanical obstruction, is frequently linked 
to uncontrolled diabetes, which accounts for approxi-
mately one-third of all gastroparesis cases.1–3 The car-
dinal symptoms of this condition include postprandial 
fullness, early satiety, nausea, vomiting and bloating. 
Recent studies have recognized abdominal pain as one 
of the most prevalent symptoms of gastroparesis.4 This 
form of autonomic neuropathy is commonly observed 
in individuals who have had diabetes for more than 10 
years and have already developed other microvascular 
complications. Interestingly, even when blood glucose 
levels are well managed, the symptoms of gastroparesis 
tend to persist and remain stable for extended periods, 
ranging from 12 to 25 years.5,6

Traditionally, diabetes has been regarded as the primary 
cause of gastroparesis. However, diabetic gastroparesis 
constitutes only around one-third of gastroparesis cas-
es in tertiary-care studies. Population-based investiga-
tions indicate that gastroparesis develops in only 1–5% 
of patients with diabetes.7–10 The cause of gastroparesis 
is diverse, and it is classified into three well-established 
sub-types: diabetic gastroparesis, iatrogenic gastropa-
resis (resulting from upper gastrointestinal surgery or 
medications) and idiopathic gastroparesis. According 
to a population-based study conducted in the United 
States, the most prevalent aetiology was found to be di-
abetic gastroparesis, accounting for nearly 60% of cases, 
primarily affecting those with type 2 diabetes. The post-
surgical sub-type constituted 15% of cases, whereas both 
idiopathic and drug-induced sub-types were observed in 
approximately 10% of patients each.11

Itopride, a novel prokinetic agent, exhibits dual func-
tionality as a dopamine D2 receptor antagonist and an 
acetylcholine esterase inhibitor. Itopride shows promise 
in managing gastroparesis symptoms by accelerating 
gastric emptying, improving gastric tension and sensi-
tivity, and exerting antiemetic effects.12,13 Human studies 
have demonstrated the positive effects of itopride on 
solid and liquid gastric emptying compared with place-
bo and pantoprazole. Two randomized controlled trials 
reported significant improvements in gastric emptying 
rates for itopride compared with control groups.14,15

This study aims to evaluate the efficacy and safety of 
itopride in addressing upper gastrointestinal symptoms 
associated with gastroparesis specifically in patients 
with diabetes. By assessing the impact of itopride SR on 
symptom relief, this research intends to provide valuable 
insights into the potential benefits of itopride as a treat-
ment option for gastroparesis. Improved understanding 

of the role of itopride in the management of gastropa-
resis-related symptoms can contribute to enhanced 
therapeutic approaches and improved quality of life for 
individuals living with this challenging condition.

Methods
This was a real-world evidence, prospective, multicentre 
study in patients diagnosed with diabetic gastropare-
sis. The current prospective study was conducted from 
December 2022 to May 2023 according to the definition 
of ‘non-interventional trials’. The study was performed in 
accordance with the ethical standards stipulated in the 
Declaration of Helsinki. Patient data originating from as-
sessments and evaluations performed according to the 
physician’s routine practice were collected. All patients 
with diabetic gastroparesis at the participating centres 
prescribed itopride (NOGERD SR 150 mg) for 0–4 weeks 
were enrolled in this study. The study population consists 
of approximately 988 patients with a diagnosis of dia-
betic gastroparesis evaluated with the Patient Assess-
ment of Upper Gastrointestinal Disorders-Symptom Se-
verity Index (PAGI-SYM2) at baseline (week 0) and week 
4. All patients signed a consent form. The study was a 
prospective, non-interventional study in compliance 
with the Declaration of Helsinki, which did not require 
registration on ClinicalTrials.gov.

Inclusion criteria for the study were aged between 18 
and 65 years, having experienced symptoms of diabet-
ic gastroparesis, such as postprandial fullness, nausea, 
vomiting, upper abdominal pain and early satiety, for 
at least 6 months prior to screening as assessed by a 
physician. Additionally, the participants were required 
to have diabetes mellitus with a glycated haemoglobin 
(HbA1c) level below 11% and a body mass index (BMI) of 
between 18 and 35 kg/m2.

Exclusion criteria were use of medications that poten-
tially influence upper gastrointestinal motility or appe-
tite within 1 week of the study such as prokinetic drugs or 
macrolide antibiotics, exposure to radiation for research 
purposes in the previous 12 months, a prior history of gas-
tric surgery, including procedures such as gastrectomy, 
gastric bypass, gastric banding, pyloroplasty, vagotomy 
or fundoplication, which had manipulated the natural 
anatomy of the stomach, as well as those with a history 
of anorexia nervosa or bulimia. Pregnant and lactating 
women were also excluded from participation.

The primary end point of the study was the relief of up-
per gastrointestinal symptoms, measured at baseline 
and at week 4 (28±7 days) using the PAGI-SYM2 assess-
ment tool. The secondary end point of the study focused 
on the safety assessments of itopride SR. Adverse events 
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Table 1.  Demographic and clinical profiles of study 
participants (n=988).

Age Mean ± SD (46.9±12.24)
Min 18, Max 65

Weight, kg 73.88±32.44

BMI, kg/m2 26.7±4.14

HbA1c, % 8.48±1.26

Duration of diabetes, 
years
<5
5–9 years
10–14 years
15–19 years
20–25 years

8.1±5.1
285 (38.6%)
187 (25.3%)
165 (22.4%)
60 (8.1%)
41 (5.6%)

Age groups, years
15–25
26–35
36–45
46–55
56–65 

80 (7.9%)
110 (10.8%)
232 (22.8%)
293 (28.8%)
302 (29.7%)

Sex
Male
Female

486 (49.4%)
500 (50.6%)

BMI, body mass index; HbA1c, glycated haemoglobin; Max, 
maximum; Min, minimum; SD, standard deviation.

(AEs) and serious AEs were closely monitored and re-
corded throughout the study. This secondary end point 
aimed to evaluate the safety profile of itopride SR and 
ensure the well-being of participants.

The data for the study were collected from routine pa-
tient visits and assessments at three designated time 
points. The patients may have completed the question-
naires either in person during their routine visits to the 
healthcare facility or may have been prompted to com-
plete the questionnaires or assisted by doctors or study 
staff in completing the questionnaires if needed. Pa-
tient data, including symptom relief measurements and 
safety data (AEs and serious AEs), were recorded in the 
study Case Report Form. Other specific procedures and 
methods for reporting adverse drug reactions (ADRs) 
were systematic inquiry during routine patient visits or 
patient self-reporting of any new symptoms or experi-
ences observed whilst taking the study medication or 
regular monitoring of patients at each visit to assess for 
ADRs. Ethical approval for both the scientific and ethi-
cal aspects of conducting the study was obtained prior 
to commencing the research. The approval was grant-
ed by the Advance Educational Institute and Research 
Center (AEIRC) Ethics Review Committee ref no: ERC/
S20/P-021.

All data analyses were conducted by a third-party statis-
tician using SPSS software version 21. Summary statistics, 
such as the number of observations, mean, standard 
deviation, and median, minimum, and maximum values, 
were calculated for continuous variables. Frequencies 
and percentages were provided for categorical varia-
bles. Additionally, the χ2 test and Wilcoxon signed-rank 
test were used when appropriate. A p value of <0.05 was 
considered significant.

Results
Table 1 presents the demographic and clinical profile 
of the study participants, consisting of 988 individuals. 
The mean age of the participants was 46.9 years, with a 
standard deviation of 12.24, indicating a relatively wide 
age range. The minimum age observed in the study was 
18 years, whereas the maximum age was 65 years. The 
participants had an average weight of 73.88 kg, with a 
standard deviation of 32.44 kg.

The participants’ mean BMI was 26.7 kg/m², with a stand-
ard deviation of 4.14 kg/m². The average BMI falls within 
the overweight category. HbA1c level is a marker of long-
term blood sugar control in individuals with diabetes; the 
mean value of HbA1c was 8.48%, with a standard deviation 
of 1.26%. Thus, on average, participants had high HbA1c 
levels, suggesting a sub-optimal control of blood sugar.

The mean duration of diabetes was 8.1 years, with the 
majority (38.6%) having a duration of less than 5 years 
(Table 1). The distribution shows that the number of par-
ticipants decreases as the duration of diabetes increas-
es. The participants were further divided into age groups. 
The largest age group consisted of individuals aged be-
tween 46 and 55 years (28.8%), closely followed by those 
aged between 56 and 65 years (29.7%). The smallest age 
group consisted of individuals aged between 15 and 25 
years (7.9%). Overall, 49.4% of participants were men and 
50.6% were women.

Table 2 provides the mean scores and standard devi-
ations (SD) for each symptom at week 0 and week 4, 
along with the corresponding p values. At week 0, the 
mean scores for all symptoms were relatively high, indi-
cating a significant level of symptom severity. However, 
by week 4, there was a substantial decrease in the mean 
scores for all symptoms, demonstrating a significant im-
provement in symptom severity.

For instance, at week 0, the mean score for heartburn 
during the day was 2.06±1.54. However, at week 4, the 
mean score significantly decreased to 0.89±1.15 (p<0.001). 
Similar improvements were observed for regurgitation 
or reflux during the day, nausea, upper abdominal pain, 
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Table 2.  Patient Assessment of upper Gastrointestinal Disorders-Symptom Severity Index (PAGI-SYM) evaluation at  
weeks 0 and 4.

Please rate the severity of the following symptoms Week 0 score Week 4
(28±7 days)

p value* Complete resolution of 
symptoms at week 4 

Heartburn (burning pain rising in your chest or 
throat) during the day

2.06±1.54 0.89±1.15 <0.001 49.6%

Regurgitation or reflux (fluid or liquid from your 
stomach coming up into your throat) during the day

2.02±1.47 0.89±1.07 <0.001 50.5%

Nausea (feeling sick to your stomach as if you were 
going to vomit or throw up)

1.87±1.31 0.64±0.90 <0.001 55.2%

Upper abdominal (above the navel) pain 1.87±1.53 0.64±0.99 <0.001 60.4%

Stomach fullness 2.07±1.65 0.76±1.11 <0.001 58.2%

Loss of appetite 1.56±1.24 0.65±0.99 <0.001 57.8%

Upper abdominal (above the navel) discomfort 1.52±1.26 0.78±1.05 <0.001 52.1%

Bloating (feeling like you need to loosen your 
clothes)

1.64±1.41 0.89±1.03 <0.001 48.7%

Heartburn (burning pain raising in your chest or 
throat) when lying down

1.72±1.45 0.72±1.05 <0.001 57.3%

Regurgitation or reflux (fluid or liquid from your 
stomach coming up into your throat) when lying 
down

1.57±1.42 0.72±0.96 <0.001 51.2%

Lower abdominal (below the navel) pain 1.13±1.25 0.58±0.99 <0.001 65.9%

Feeling of discomfort inside your chest during the 
day

1.23±1.15 0.55±0.98 <0.001 65.7%

Bitter, acid or sour taste in your mouth 1.54±1.38 0.79±1.04 <0.001 54.2%

Lower abdominal (below the navel) discomfort 1.32±1.29 0.57±0.92 <0.001 61.9%

Feeling of discomfort inside your chest at night 
(during sleep time)

1.38±1.32 0.52±0.96 <0.001 67.9%

Retching (heavy as if to vomit but nothing comes 
up)

1.38±1.3 0.57±0.99 <0.001 66.8%

Stomach or belly visibly larger 1.30±1.23 0.59±1.01 <0.001 66.6%

Vomiting 1.25±1.23 0.50±0.92 <0.001 67.5%

Not able to finish a normal size meal 1.55±1.29 0.54±0.90 <0.001 63.3%

Feeling excessively full after meals 1.91±1.59 0.62±1.01 <0.001 64.1%

*Wilcoxon signed-rank test.

stomach fullness, loss of appetite, upper abdominal dis-
comfort, bloating, heartburn when lying down, regurgi-
tation or reflux when lying down, lower abdominal pain, 
a feeling of discomfort inside the chest during the day, 
bitter, acid or sour taste in the mouth, lower abdominal 
discomfort, the feeling of discomfort inside the chest at 
night, retching, stomach or belly visibly larger, vomiting, 
not able to finish a normal-sized meal, and feeling ex-
cessively full after meals.

In all cases, the mean scores at week 4 were significantly 
lower compared with those at week 0 (all p<0.001). Thus, 

there was a strong statistical significance, reinforcing 
the effectiveness of the treatment or intervention in re-
ducing the severity of upper gastrointestinal disorder 
symptoms.

Table 3 presents the distribution of severity scores be-
fore and after treatment, comparing data for weeks 0 
and 4. The severity scores are categorized into five levels: 
very mild degree (1–20), mild degree of severity (21–40), 
moderate degree of severity (41–60), severe (61–80), 
and extremely severe (81–100). At week 0, out of a total of 
988 participants, 37% had a very mild degree of severity; 
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24.6% had a mild symptoms, 29.3% had moderate symp-
toms, 8.8% had severe symptoms, and only 0.4% had ex-
treme symptoms.

After 4 weeks of treatment or intervention, the symptom 
severity scores showed significant improvement across 
all categories. At week 4, 58.6% of the participants had 
mild symptoms, indicating a positive response to the 
intervention. The percentage of participants with mild 
symptoms decreased slightly to 31.4%, only 7.3% of in-
dividuals had moderate symptoms. Severe symptoms 
were only observed in 2.6% of individuals, demonstrating 
substantial improvement. Notably, no participants were 
classified as having extreme symptoms at week 4.

Statistical analysis using the χ2 test revealed a highly 
significant result (p<0.001), indicating that the observed 
changes in severity scores from week 0 to week 4 were 
not due to chance. This suggests that the treatment or 
intervention substantially impacted the severity of the 
condition.

In this study, the PAGI-SYM was used to evaluate the se-
verity of upper gastrointestinal (GI) disorders in patients 
at week 0 and week 4. The median and interquartile 
range (IQR) scores were analysed to assess the change 
in symptom severity over the course of the study.

At week 0, the median PAGI-SYM score was 36 (with an 
IQR of 36), indicating a relatively high level of symptom 
severity amongst the patients. However, by week 4, there 
was a significant improvement in symptom severity, with 
a median score of 7 (with an IQR of 22). This decrease in 
symptom severity from week 0 to week 4 was statistically 
significant (p<0.001).

The safety analysis focused on the occurrence of ADRs 
amongst the study participants. Out of a total of 988 
patients, only 27 (2.8%) experienced ADRs, whereas the 
majority 952 (97.2%) did not report any AEs. Ten (37%) 
patients experienced diarrhoea, 8 (29.6%) abdominal 
pain, 4 (14.8%) experienced nausea, 3 (11.1%) experienced 
constipation and another 2 (7.4%) reported headaches. 
All reported ADRs in patients were of mild intensity and 
resolved on their own, allowing the treatment to pro-
ceed without any interruptions. These findings suggest 
that the treatment used in this study was generally well 
tolerated and had a low incidence of ADRs.

Discussion
This study was conducted with 988 participants to ex-
amine their demographic and clinical profiles. Overall, 
the mean scores, SD and p values provide quantitative 
evidence of the significant improvement in symptom 
severity between baseline and week 4. In this study, 
severity scores improved significantly after 4 weeks of 
treatment or intervention. The percentage of partici-
pants with very mild severity increased, whereas the 
percentages in all other severity categories decreased. 
These results suggest that the intervention was effective 
in reducing the severity of the condition. A significant 
p value further strengthens the evidence of treatment 
efficacy, indicating a highly significant association be-
tween the treatment and the observed improvement 
in severity scores. A meta-analysis was conducted 
involving nine randomized placebo-controlled trials 
including a total of 2620 participants, with 1372 indi-
viduals receiving treatment with itopride at a dosage 
of 50 mg three times a day (t.i.d.), and 1248 individuals 
forming the control group. The control group received 
medications such as domperidone, mosapride or pla-
cebo. The results of the meta-analysis demonstrated 
a significant improvement in the therapeutic effect of 
itopride compared with the control group. Specifically, 
individuals in the itopride-treated group reported sta-
tistically significant enhancements in gastrointestinal 
dysmotility symptoms, such as post-prandial fullness, 
early satiation and global patient assessment scores, 
when compared with the control group.16 Several stud-
ies have provided evidence supporting the positive 
effects of itopride on gastrointestinal and gastroduo-
denal motility. Two randomized controlled trials have 
reported favourable outcomes in terms of gastroin-
testinal and gastroduodenal motility with the use of 
itopride.14,15 Additionally, a retrograde study conduct-
ed in Japanese patients with chronic gastritis showed 
that itopride administration (50 mg) led to accelerat-
ed gastric emptying.17 In a comparative study, itopride 
was found to provide moderate to complete relief of 
gastrointestinal symptoms in non-ulcer dyspepsia  

Table 3.  Distribution of severity scores before and 
after treatment (week 0 versus week 4).

Week 0 Week 4 p value*

Very mild degree 
(1–20)

366 (37) 570 (58.6)

<0.001

Mild degree of 
severity (21–40)

243 (24.6) 306 (31.5)

Moderate degree 
of severity (41–60)

289 (29.3) 71 (7.3)

Severe (61–80) 87 (8.8) 25 (2.6)

Extremely severe 
(81–100)

4 (0.4) –

Total 988 972

*χ2=143.6, Degrees of freedom=4.
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patients, with higher efficacy compared with metoclo-
pramide.18 Studies conducted amongst Indian patient 
populations have also reported itopride as an effective 
treatment for gastrointestinal dysmotility disorders.19,20 
Furthermore, a post-marketing surveillance study in-
volving patients with delayed gastric emptying found 
that itopride demonstrated overall efficacy ratings of 
excellent, good, fair and poor. Rai et al. investigated the 
clinical characteristics of Indian patients with diabe-
tes experiencing reduced gastrointestinal motility and 
evaluated the effectiveness of itopride in alleviating 
gastroparesis-related symptoms whilst maintaining 
glycaemic control. At the outset, patients exhibited a 
range of symptoms, including bloating, postprandial 
fullness, nausea, early satiety, heartburn and vomit-
ing. Following treatment with itopride, there was a re-
markable and statistically significant improvement in 
all of these symptoms (p<0.001).21 Saxena et al. found 
that itopride and levosulpiride were equally effective 
in ameliorating different symptoms of functional dys-
pepsia at the end of 4 weeks of treatment. There was 
a significant reduction in the mean Global Symptom 
Score and mean duration score and the mean score 
of severity in follow-up visits at weeks 2 and 4 from the 
day of presentation.22

The safety profiles of itopride and metoclopramide were 
evaluated, and the findings indicated that itopride was 
well tolerated by most patients. This is consistent with 
multiple studies that have reported good tolerability and 
a minimal occurrence of AEs in patients who received 
itopride.23,24 The treatment or intervention implemented 
has resulted in notable positive outcomes, highlighting 
the successful management of upper gastrointestinal 
disorders in the evaluated patients.

Study limitations

The authors acknowledge that, whilst the study demon-
strated positive outcomes for itopride SR, it is essential 
to highlight certain limitations. The study design did 
not include a control group, which could have further 
strengthened the findings and allowed for better com-
parisons. Additionally, being an observational study, the 
causality cannot be definitively established. The relative-
ly short duration of the study, being only 4 weeks, may 
have limited the ability to capture long-term effects and 
trends, which could have provided valuable insights. 
Moreover, being set in a low-resource country, subjec-
tive diagnosis of diabetes gastroparesis was made due 
to study centres lacking gastric emptying study facilities 
(scintigraphy). Despite these limitations, the study’s find-
ings regarding the tolerability of itopride SR and the min-
imal AEs in both groups are still valuable and contribute 
to the existing body of knowledge.

Conclusion
In conclusion, itopride SR (Nogerd SR) in a 150 mg once- 
daily dose showed promising results in the reduction of 
severity of upper gastrointestinal disorder symptoms 
associated with diabetic gastroparesis. Both statistical 
and clinical effectiveness were observed. Moreover, the 
treatment demonstrated a favourable tolerability pro-
file, with a low incidence of ADRs. These results highlight 
the potential benefits of Nogerd SR in managing and im-
proving symptoms associated with upper gastrointes-
tinal disorders. Further research and clinical trials may 
be warranted to validate these findings and explore the 
long-term effects of the intervention.
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