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ABSTRACT 
Background: Gastroesophageal reflux disease (GERD) is a prevalent chronic acid-related disorder that substantially 
impairs patient quality of life. Proton pump inhibitors (PPIs) are established therapy; however, first-generation agents 
such as omeprazole show clinically relevant inter-individual variability related in part to cytochrome P450 2C19 
(CYP2C19) metabolism. Ilaprazole, a newer PPI with predominant cytochrome P450 3A4 (CYP3A4) metabolism and 
a longer elimination half-life, may provide more consistent acid suppression, but direct comparative data in Indian 
patients with GERD and erosive gastritis using validated quality-of-life tools remain limited. Aim: To compare the 
clinical efficacy, health-related quality-of-life outcomes, and safety of ilaprazole 10 mg once daily versus omeprazole 
20 mg once daily over eight weeks in patients with symptomatic GERD and endoscopically confirmed erosive gastritis. 
Erosive esophagitis was not required for inclusion and was not the primary condition studied. Methodology: A pro-
spective, single-center, single-blind, comparative clinical study was conducted at VMKVMC&H, Salem, Tamil Nadu. 
Sixty patients fulfilling the inclusion criteria were randomly assigned in a 1:1 ratio to either ilaprazole 10 mg (n=30) or 
omeprazole 20 mg (n=30) once daily before breakfast for eight weeks. Participants were blinded to treatment alloca-
tion, while treating investigators were aware of allocation for dispensing and safety monitoring. Primary outcomes 
were change in GERD symptom count and health-related quality of life assessed using the 25-item QOLRAD ques-
tionnaire across five domains: Emotional distress, sleep disturbance, food/drink problems, physical/social functioning, 
and vitality. The theoretical QOLRAD total score range is 25-175, with higher scores indicating better quality of life. 
Adverse drug reactions, adherence, and concomitant/rescue medication use were assessed at follow-up visits. 
Baseline imbalances in symptom count and choking sensation were taken into account when analysing efficacy out-
comes. Results: The groups were comparable in age (35.8±6.3 vs 37.2±4.8 years; p=0.352), and sex distribution was 
similar but not identical (male 53.3% vs 50.0%; p=1.000). Baseline QOLRAD total scores were comparable 
(34.07±9.10 vs 33.13±7.73; p=0.965). Baseline symptom count was higher in the omeprazole group (7.90±0.61 vs 
7.10±0.96; p<0.001), and choking sensation was present only in the omeprazole group (36.7% vs 0%); therefore, we 
analysed symptom-count findings with caution, focusing on change from baseline. By week 8, ilaprazole was associ-
ated with a higher QOLRAD total score than omeprazole (146.57±4.14 vs 103.63±32.26; p<0.001; Cohen's d=1.706; 
mean difference 42.94, 95% CI 30.81-55.07). Mean GERD symptom count declined from 7.10±0.96 to 0.67±0.48 with 
ilaprazole (90.6% reduction) versus 7.90±0.61 to 3.10±1.18 with omeprazole (60.8% reduction). At week 8, ilaprazole 
showed higher point-in-time symptom resolution for epigastric pain, nausea, irritating throat sensation, belching, and 
loss of appetite. The week 4-to-week 8 nausea pattern was clarified as point-in-time symptom status, because symp-
toms could recur or be re-reported at the final visit. Adverse drug reactions were mild and comparable between groups 
(10.0% vs 13.3%; p>0.05), with no serious adverse events in either arm. Conclusion: Ilaprazole 10 mg once daily was 
associated with greater improvement in GERD symptom burden and health-related quality of life than omeprazole 20 
mg once daily over eight weeks, with a comparable safety profile. However, because this was a small, single-center, 
single-blind study with baseline symptom imbalance and without CYP genotyping, pharmacokinetic assessment, in-
tragastric pH monitoring, or repeat endoscopy, we regard these findings as preliminary and requiring confirmation in 
larger, methodologically rigorous trials. Pharmacogenomic and pharmacological explanations should be regarded as 
plausible hypotheses rather than proven mechanisms. 
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1. INTRODUCTION 

 
Gastroesophageal reflux disease (GERD) is a 
chronic condition defined by the retrograde move-
ment of gastric contents into the esophagus or be-
yond, resulting in mucosal injury or troublesome 
symptoms [1]. It is among the most frequently en-
countered gastrointestinal disorders in outpatient 
clinical practice worldwide [2]. Epidemiological 
data consistently report a prevalence of 10–20% 
in Western populations, while the burden in Asian 
countries — previously estimated at around 5% — 
has risen appreciably in recent decades, driven 
largely by urbanisation, dietary shifts, central obe-
sity, and sedentary lifestyles. Typical manifesta-
tions include heartburn, regurgitation, and non-
cardiac chest pain, though a substantial proportion 
of patients also report sleep disturbance, throat ir-
ritation, bloating, and reduced appetite, all of which 
impair daily functioning and health-related quality 
of life [3]. 

Transient lower esophageal sphincter relaxa-
tion remains the dominant pathophysiological 
mechanism, with hiatal hernia, impaired esopha-
geal acid clearance, and obesity as established 
aggravating factors. The role of Helicobacter pylori 
in GERD pathogenesis is debated; some evidence 
suggests that active H. pylori gastritis may para-
doxically attenuate acid output [4], and eradication 
therapy has in certain cases been associated with 
an increased risk of reflux, although this relation-
ship remains incompletely characterised. 

Proton pump inhibitors (PPIs) have served as 
the pharmacological cornerstone of GERD man-
agement for over three decades, offering potent 
and durable suppression of gastric acid through ir-
reversible binding to the H⁺/K⁺-ATPase enzyme on 
parietal cells. Nevertheless, a persistent limitation 
of conventional first-generation PPIs, particularly 
omeprazole [5,6], is clinically relevant inter-individ-
ual variability partly related to cytochrome P450 
2C19 (CYP2C19) metabolism [7]. Ilaprazole, a 
newer PPI with predominant cytochrome P450 
3A4 (CYP3A4) metabolism, has been proposed to 
reduce CYP2C19-related variability and provide 
longer acid suppression [8]. However, CYP geno-
typing, pharmacokinetic sampling, intragastric pH 
monitoring, and repeat endoscopy were not per-
formed in the present study; therefore, these phar-
macological considerations are presented as 
mechanistic rationale and not as direct proof from 
this trial. Direct comparative data for ilaprazole and 
omeprazole using patient-reported quality-of-life 
outcomes in Indian patients with GERD and ero-
sive gastritis remain limited. This study was there-
fore conducted to compare the efficacy and safety 
of ilaprazole 10 mg versus omeprazole 20 mg, 
both administered once daily for eight weeks, in 
patients with symptomatic GERD and endoscopi-
cally confirmed erosive gastritis at a tertiary care 
center in Salem, Tamil Nadu. 
 

2. METHODOLOGY 
 

2.1. Study design and setting 
 

This was a prospective, single-center, single-blind 
comparative clinical study conducted at the 
Department of Pharmacology in association with 
the Department of Gastroenterology, Vinayaka 
Mission's Kirupananda Variyar Medical College 
and Hospital (VMKVMC&H), Salem, Tamil Nadu, 
India. The study was carried out over eight weeks 
after baseline enrollment. Ethical clearance was 
obtained from the Institutional Ethics Committee of 
Vinayaka Mission's Kirupananda Variyar Medical 
College and Hospital (VMKVMC&H), Salem 
(Reference No. VMKVMC&H/IEC/24/103; ap-
proved 17 May 2024) before recruitment, and writ-
ten informed consent was obtained from every 
participant before enrolment.  Institutional Ethics 
Committee approval was obtained; as both study 
drugs are approved agents with well-established 
safety profiles, the Committee exempted this study 
from prospective registration with the Clinical Trials 
Registry–India (CTRI). 
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2.2. Study population 
 
Patients attending the gastroenterology outpatient 
department with symptoms suggestive of GERD 
and endoscopically confirmed erosive gastritis on 
upper gastrointestinal endoscopy (esophagogas-
troduodenoscopy, EGD) were screened for eligi-
bility [9]. The condition studied was therefore 
symptomatic GERD with erosive gastritis. Erosive 
esophagitis was not mandatory for inclusion and 
was not the primary endoscopic condition evalu-
ated. 

 
2.2.1. Inclusion criteria 

 
Adults aged 18–50 years; clinical diagnosis of 
mild-to-moderate GERD; endoscopic evidence of 
erosive gastritis; willingness to attend follow-up 
visits at week 4 and week 8; ability to provide writ-
ten informed consent. 

 
2.2.2. Exclusion criteria 

 
Known hypersensitivity to proton pump inhibitors; 
pregnancy or lactation; concurrent use of NSAIDs, 
corticosteroids, anticoagulants, or other drugs 
likely to interact with study medications; severe he-
patic or renal impairment; Barrett's esophagus; 
malignancy; prior gastric or esophageal surgery; 
participation in any other clinical trial within the 
preceding three months. 

 
2.3. Sample size and randomization 
 
A total of 60 eligible patients were enrolled and al-
located equally to two groups of 30 each. Group A 
(omeprazole group) received omeprazole 20 mg 
once daily orally before breakfast for eight weeks. 
Group B (ilaprazole group) received ilaprazole 10 
mg once daily orally before breakfast for the same 
duration. No formal a priori sample-size calculation 
was performed; the enrolment of 30 participants 
per group was based on the number of eligible pa-
tients who could feasibly be recruited during the 
study period. For transparency, a sample of 30 per 
group provides approximately 80% power, at a 
two-sided alpha of 0.05, to detect a between-group 
standardized effect size (Cohen's d) of about 0.72, 
and the difference observed for the primary 
QOLRAD outcome (Cohen's d≈1.7) substantially 
exceeded this threshold. Participants were ran-
domly assigned in a 1:1 ratio to the two treatment 
groups. The randomization sequence was com-
puter-generated using permuted-block randomiza-
tion with a fixed block size of four, produced with a 
standard random-number generator by an investi-

gator who was not involved in patient recruitment, 
eligibility assessment, or outcome evaluation; this 
restricted approach ensured a balanced final allo-
cation of 30 participants to each group. The flow of 
participants through enrollment, randomization, al-
location, follow-up, and analysis is summarized in 
Figure 1. Allocation was concealed using sequen-
tially numbered opaque sealed envelopes. The 
study was single-blind: participants were unaware 
of treatment assignment, whereas investigators 
responsible for dispensing medication and safety 
monitoring were not blinded. 
 

2.4. Interventions 
 
Patients in Group A received omeprazole 20 mg 
enteric-coated tablets, while patients in Group B 
received ilaprazole 10 mg enteric-coated tablets 
once daily; both medicines were taken 30 min be-
fore the morning meal. No additional PPIs, H2-
receptor antagonists, prokinetics, or other acid-
suppressive agents were permitted concurrently. 
Adherence was assessed at week 4 and week 8 
by patient interview and review of returned tablets 
or pill strips where available. Standardized dietary 
counselling and lifestyle modification advice, in-
cluding avoidance of late-night meals, head-end 
elevation during sleep, weight management, and 
reduction of trigger foods, were provided to all 
participants at each visit. 
 

2.5. Outcome assessment 
 

Primary outcomes: (1) Change in GERD symptom 
count from baseline to week 4 and week 8; (2) 
Change in health-related quality of life measured 
by the validated quality of life in reflux and dyspep-
sia (QOLRAD) questionnaire. 

The heartburn/reflux version of QOLRAD is a 
25-item, disease-specific instrument [10] as-
sessing five domains: Emotional distress (6 items), 
sleep disturbance (5 items), food/drink problems 
(6 items), physical/social functioning (5 items), and 
vitality (3 items). Each item is scored on a 7-point 
Likert scale from 1 to 7. Domain scores are 
summed, and the theoretical total score range is 
25-175; higher total and domain scores indicate 
better health-related quality of life. 
Symptom assessment covered 12 pre-specified 
GERD symptoms recorded as present or absent at 
each visit: heartburn, epigastric pain, nausea, wa-
ter brush, heavy feeling in stomach, irritating sen-
sation in throat, regurgitated fluid in mouth, bloat-
ing, choking sensation, belching, loss of appetite, 
and cough. Adverse drug reactions were recorded 
at each follow-up visit using open-ended enquiry 
and classified by system organ class. 
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Figure 1. CONSORT participant flow diagram: enrollment, 1:1 randomization, allocation, follow-up (week 4 and week 8), and 

analysis (n=60). 

 

2.6. Statistical analysis 
 

All data were entered and analyzed using standard 
statistical software. Continuous variables were 
tested for normality using the Shapiro-Wilk test. 
Normally distributed variables were compared us-
ing independent samples t-test (between groups) 
and paired t-test (within group over time). Non-

normally distributed variables were analyzed using 
the Mann-Whitney U test and Wilcoxon signed-
rank test accordingly. Categorical variables were 
compared using the Pearson chi-square test or 
Fisher's exact test, as appropriate. Odds ratios 
with 95% confidence intervals (CIs) were com-
puted for binary symptom outcomes, and mean 
differences with 95% CIs were reported where 



A PROSPECTIVE SINGLE-BLIND COMPARATIVE STUDY ON THE EFFICACY AND SAFETY OF ILAPRAZOLE …  35 

possible. Effect sizes were quantified using 
Cohen's d for continuous outcomes. Because 
baseline symptom count and choking sensation 
were imbalanced between groups, we based fol-
low-up symptom comparisons on change from 
baseline and baseline-adjusted sensitivity anal-
yses rather than on unadjusted follow-up compar-
isons alone. For continuous outcomes, ANCOVA 
with baseline score as a covariate and mixed-ef-
fects repeated-measures modeling with group, 
visit, and group-by-visit interaction were specified 
for the individual-level dataset. Choking sensation 
was not subjected to between-group resolution 
analysis because it was absent in the ilaprazole 

group at baseline. A two-tailed p<0.05 was 
considered statistically significant. 

 
3. RESULTS 
 
3.1. Baseline participant characteristics 

 
A total of 60 patients meeting inclusion criteria 
were enrolled and equally allocated to ilaprazole 
(n=30) and omeprazole (n=30) groups. Demo-
graphic parameters including age, sex distribution, 
and age grouping were compared at baseline to 
confirm the adequacy of randomization (Table 1). 

 
Table 1. Baseline demographic characteristics of study participants. 

 

Variable Omeprazole (n=30) Ilaprazole (n=30) Test statistic p-value 
N 30 30 – – 

Age (years)     

Mean ± SD 35.8 ± 6.3 37.2 ± 4.8 t = −0.939 0.352 

Median (IQR) 36 (31–41) 38 (35–42) – – 

Range 23–49 27–45 – – 

Shapiro-Wilk p (normality) 0.653 0.159 – – 

Sex, n (%)   χ² = 0.000 1.000 

Male 16 (53.3%) 15 (50.0%) – – 

Female 14 (46.7%) 15 (50.0%) – – 

Age group, n (%)   – – 

18–30 yr 7 (23.3%) 3 (10.0%) – – 

31–40 yr 15 (50.0%) 17 (56.7%) – – 

>40 yr 8 (26.7%) 10 (33.3%) – – 

 
Statistical tests: Independent samples t-test (age – normally distributed per Shapiro-Wilk); Pearson chi-square (sex). 
Significance level α=0.05. 

 
Age was normally distributed in both groups 
(Shapiro-Wilk p=0.653 and 0.159, respectively). 
Mean age was 35.8±6.3 years in the omeprazole 
group and 37.2±4.8 years in the ilaprazole group, 
with no statistically significant difference (t=−0.939, 
p=0.352) (Table 1). Sex distribution was 
comparable but not identical: males constituted 
16/30 (53.3%) in the omeprazole group and 15/30 
(50.0%) in the ilaprazole group, while females 
constituted 14/30 (46.7%) and 15/30 (50.0%), 
respectively (χ²=0.000, p=1.000). The predominant 
age bracket was 31-40 years in both arms (50.0% 
and 56.7%, respectively). The two groups were 
therefore demographically comparable; the 
baseline symptom imbalance is addressed 
separately below. 
 

3.2. Baseline GERD symptom profile 
 
The prevalence of 12 pre-specified GERD symp-
toms was documented at enrollment using a binary 
present/absent format. Between-group com-
parisons were performed using Fisher's exact test 

to determine whether any symptom differed signif-
icantly in baseline prevalence (Table 2). 

The majority of GERD symptoms were 
comparably distributed at baseline, with no 
statistically significant between-group difference for 
11 of 12 symptoms (all p>0.05) (Table 2). The 
important exception was choking sensation, which 
was present in 11 (36.7%) omeprazole patients 
versus 0 (0%) ilaprazole patients (p<0.001). In 
addition, baseline total symptom count was higher 
in the omeprazole arm. These imbalances are 
clinically relevant and were considered when we 
compared symptom-resolution outcomes. 
 

3.3. Baseline quality of life assessment 
(QOLRAD) 
 
Quality of life was assessed at baseline using the 
QOLRAD (quality of life in reflux and dyspepsia) 
questionnaire, comprising five domains: Emotional 
distress (ED), sleep disturbance (SD), food/drink 
problems (F/D), physical/social function (P/SF), and 
vitality. 
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Table 2. Baseline GERD symptom prevalence by treatment group. 

 

Symptom Omeprazole n (%) Ilaprazole n (%) OR (95% CI) [Ila vs Ome] 
p-value 
(Fisher's 
exact) 

Heartburn 28 (93.3%) 30 (100.0%) N/A 0.492 

Epigastric pain 30 (100.0%) 30 (100.0%) N/A 1.000 

Water brush 6 (20.0%) 2 (6.7%) 0.29 (0.05–1.55) 0.254 

Nausea 25 (83.3%) 26 (86.7%) 1.30 (0.31–5.40) 1.000 

Heavy feeling in 
stomach 27 (90.0%) 23 (76.7%) 0.37 (0.08–1.58) 0.299 

Irritating sensation in 
throat 29 (96.7%) 26 (86.7%) 0.22 (0.02–2.14) 0.353 

Regurgitated fluid 29 (96.7%) 29 (96.7%) 1.00 (0.06–16.76) 1.000 

Bloating sensation 17 (56.7%) 22 (73.3%) 2.10 (0.71–6.22) 0.279 

Choking sensation 11 (36.7%) 0 (0.0%) N/A <0.001 

Belching 22 (73.3%) 16 (53.3%) 0.42 (0.14–1.23) 0.180 

Loss of appetite 13 (43.3%) 9 (30.0%) 0.56 (0.19–1.62) 0.422 

Coughing 0 (0.0%) 0 (0.0%) N/A 1.000 

 
OR=odds ratio (ilaprazole as numerator). Fisher's exact test used for all binary comparisons. Bold indicates p<0.05. 

 
 

Table 3. Baseline QOLRAD domain scores by treatment group (mean ± SD). 
 

QOLRAD domain 
Omeprazole 
mean±SD 

Ilaprazole 
mean±SD 

Test p-value Cohen's d 
Effect 
size 

Emotional distress 
(ED) 

7.80 ± 2.17 7.83 ± 2.09 U=420.5 0.658 0.016 Negligible 

Sleep disturbance 
(SD) 

6.93 ± 1.95 6.93 ± 1.55 U=416.0 0.611 0.000 Negligible 

Food/Drink 
problems (F/D) 

8.30 ± 2.44 7.50 ± 1.96 U=535.0 0.194 0.362 Small 

Physical/Social 
function (P/SF) 

6.97 ± 1.85 6.70 ± 1.86 U=497.5 0.475 0.144 Negligible 

Vitality 4.07 ± 1.31 4.17 ± 1.15 U=410.0 0.535 0.081 Negligible 

QOLRAD total 34.07 ± 9.10 33.13 ± 7.73 U=453.5 0.965 0.111 Negligible 

 
Mann-Whitney U test applied (non-normally distributed domain totals). Higher QOLRAD=better QoL. Cohen's d<0.2=Negligible; 
0.2–0.5=Small; 0.5–0.8=Medium; >0.8=Large. 

 
Higher scores indicate better health-related quality 
of life. Normality was evaluated using the Shapiro 
Wilk test, and either independent samples t-test or 
Mann-Whitney U test was applied accordingly 
(Table 3). 

At baseline, there were no statistically significant 
between-group differences in any QOLRAD domain 
(all p>0.05) (Table 3). QOLRAD total scores were 
nearly identical: 34.07±9.10 (omeprazole) versus 
33.13±7.73 (ilaprazole), with negligible effect size 
(d=0.111, p=0.965). All domains showed negligible 
to small Cohen's d values, confirming baseline 
health-related quality-of-life comparability between 
groups. Baseline quality-of-life comparability was 
thus independent of the baseline imbalance in total 
symptom count and choking sensation. 

3.4. Changes in quality of life over time 
(QOLRAD trajectory) 
 

Both treatment groups improved in QOLRAD 
scores over the 8-week study period (Figure 2). 
Within-group changes were assessed using 
paired t-test or Wilcoxon signed-rank test 
depending on normality of difference scores. 
Between-group comparisons at each timepoint 
were performed using Mann-Whitney U or 
independent t-test, supplemented by effect sizes 
and 95% CIs where possible. Because baseline 
symptom burden was imbalanced, we analysed 
symptom-count outcomes with emphasis on 
change from baseline and base line-adjusted 
sensitivity analysis. 
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Figure 2. Mean QOLRAD total score from baseline to week 8 by treatment group (error bars=SD; theoretical maximum=175). 

 
Both treatments produced statistically significant 

and clinically meaningful improvements in all five 
QOLRAD domains from baseline to week 4 and 
week 8 (all within-group p<0.001) (Table 4; Figure 
3). The QOLRAD total score increased from 34.07 
to 103.63 in the omeprazole group (Δ=+69.57, 
95% CI 57.62-81.52; p<0.001) versus 33.13 to 
146.57 in the ilaprazole group (Δ=+113.43, 95% CI 
110.44-116.42; p<0.001). The week 8 between-
group mean difference in QOLRAD total score was 
42.94 points (95% CI 30.81-55.07; p<0.001; 
Cohen's d=1.706), favoring ilaprazole. All five 
domains showed large between-group effect sizes 
(Cohen's d ranging 1.621-1.780, all p<0.001). By 
week 8, ilaprazole patients attained a QOLRAD 
total of 146.57 out of a theoretical maximum of 175 
(83.8%), compared with 103.63 (59.2%) for 
omeprazole. 

As shown in Figure 3, ilaprazole produced 
larger mean improvements (Δ) than omeprazole in 
every QOLRAD domain from baseline to week 8 
(all p<0.001). The greatest absolute gain was in 
food/drink problems (ilaprazole: +27.93 vs. 
omeprazole: +16.73), while the smallest yet still 
significant gain was in vitality (ilaprazole: +13.30 
vs. omeprazole: +8.23). We considered these 

domain differences together with the study's limita-
tions and did not assume any directly proven phar-
macogenomic mechanism. 

 

3.5. GERD symptom burden over time 
 
Symptom burden was quantified as the total num-
ber of GERD symptoms present at each visit 
(range 0-12). Longitudinal changes in symptom 
count were compared between groups using inde-
pendent t-test or Mann-Whitney U test based on 
normality assessment, and mean differences with 
95% CIs were added where possible (Figure 4). 
Because baseline symptom count differed signifi-
cantly between groups, unadjusted between-
group p-values are descriptive only, and we fo-
cused on change from baseline and baseline-ad-
justed comparisons. 

Both treatment groups demonstrated progres-
sive reductions in mean symptom count across the 
study (Table 5; Figure 4). Baseline symptom bur-
den was significantly higher in the omeprazole 
group (7.90±0.61 vs 7.10±0.96; mean difference 
0.80, 95% CI 0.38-1.22; p<0.001), which limits di-
rect interpretation of unadjusted follow-up compar-
isons. 



38     REVIEW OF CLINICAL PHARMACOLOGY AND PHARMACOKINETICS  2026 

 

 

 
 
 
Table 4. Comprehensive QOLRAD domain scores across all timepoints with within-group changes and between-group 
comparison. 
 

Domain Group Baseline Week 4 Week 8 

Δ BL→Wk4 

(mean±SD, 

p_within, d) 

Δ BL→Wk8 

(mean±SD, 

p_within, d) 

Between-

group  

at Wk8 

(test, p,d) 

Emotional 

distress 

(ED) 

omeprazole 7.80±2.17 16.03±3.80 24.70±8.57 

+8.23±3.07, 

p<0.001, 

d=2.68 

+16.90±8.42, 

p<0.001, 

d=2.01 

p<0.001, 

d=1.780 

(Large) 

 ilaprazole 7.83±2.09 20.47±2.06 35.03±0.85 

+12.63±2.75, 

p<0.001, 

d=4.59 

+27.20±2.24, 

p<0.001, 

d=12.15 

 

Sleep 

disturbance 

(SD) 

omeprazole 6.93±1.95 13.67±3.89 20.70±7.01 

+6.73±3.11, 

p<0.001, 

d=2.17 

+13.77±6.77, 

p<0.001, 

d=2.03 

p<0.001, 

d=1.621 

(Large) 

 ilaprazole 6.93±1.55 17.33±2.19 29.30±1.34 

+10.40±2.36, 

p<0.001, 

d=4.41 

+22.37±2.00, 

p<0.001, 

d=11.19 

 

Food/Drink 

problems 

(F/D) 

omeprazole 8.30±2.44 16.87±4.60 25.03±7.11 

+8.57±3.56, 

p<0.001, 

d=2.41 

+16.73±7.00, 

p<0.001, 

d=2.39 

p<0.001, 

d=1.685 

(Large) 

 ilaprazole 7.50±1.96 20.57±2.75 35.43±0.77 

+13.07±2.64, 

p<0.001, 

d=4.95 

+27.93±1.80, 

p<0.001, 

d=15.52 

 

Physical/ 

Social 

function 

(P/SF) 

omeprazole 6.97±1.85 13.80±3.72 20.90±6.22 

+6.83±2.95, 

p<0.001, 

d=2.32 

+13.93±6.12, 

p<0.001, 

d=2.28 

p<0.001, 

d=1.643 

(Large) 

 ilaprazole 6.70±1.86 17.23±2.51 29.33±1.90 

+10.53±2.53, 

p<0.001, 

d=4.16 

+22.63±2.74, 

p<0.001, 

d=8.26 

 

Vitality omeprazole 4.07±1.31 8.00±2.26 12.30±3.68 

+3.93±1.64, 

p<0.001, 

d=2.40 

+8.23±3.66, 

p<0.001, 

d=2.25 

p<0.001, 

d=1.663 

(Large) 

 ilaprazole 4.17±1.15 10.60±1.35 17.47±0.73 

+6.43±1.40, 

p<0.001, 

d=4.59 

+13.30±1.25, 

p<0.001, 

d=10.64 

 

QOLRAD 

total 
omeprazole 34.07±9.10 68.37±17.78 103.63±32.26 

+34.30±13.74, 

p<0.001, 

d=2.50 

+69.57±32.00, 

p<0.001, 

d=2.18 

p<0.001; 
mean 
difference 
42.94 
(95% CI 

30.81-
55.07); 
d=1.706 
(Large) 

 ilaprazole 33.13±7.73 86.20±9.75 146.57±4.14 

+53.07±9.72, 

p<0.001, 

d=5.46 

+113.43±8.01, 

p<0.001, 

d=14.17 

 

 
Within-group: Paired t-test. Between-group: Mann-Whitney U or Independent t-test per normality. Cohen's d=effect size. Higher 
QOLRAD = better QoL. *** =p<0.001. 
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Figure 3. Mean change (Δ) in QOLRAD domain scores from baseline to week 8 by treatment group (error bars=SD). 

 
Table 5. Mean GERD symptom count over time by group. 

 

Timepoint Omeprazole mean±SD Ilaprazole mean±SD 
Between-group 
mean difference 
(95% CI); p-value 

Baseline 7.90 ± 0.61 7.10 ± 0.96 
0.80 (0.38-1.22); 
p<0.001 

Week 4 3.60 ± 1.13 2.00 ± 0.74 
1.60 (1.10-2.10); 
p<0.001 

Week 8 3.10 ± 1.18 0.67 ± 0.48 
2.43 (1.96-2.90); 
p<0.001 

Δ Baseline → Week 8 −4.80 −6.43 

Difference in 
reduction: 1.63; 
adjusted estimate to 
be generated from 
individual-level 
dataset 

% Reduction by week 8 60.8% 90.6% Descriptive 

 
Mann-Whitney U test at each timepoint. Between-group mean difference is omeprazole minus ilaprazole for symptom count; 
positive values favor ilaprazole. P-values are unadjusted and should be interpreted cautiously because baseline symptom 
count was imbalanced. 

 
The omeprazole group showed a reduction from 
7.90±0.61 at baseline to 3.10±1.18 at week 8 
(60.8% reduction), while the ilaprazole group 
showed a reduction from 7.10±0.96 to 0.67±0.48 
(90.6% reduction). At week 8, the mean symptom 
count was 2.43 lower with ilaprazole than with 
omeprazole (95% CI 1.96-2.90; p<0.001). These 
results indicate greater symptomatic improvement 
with ilaprazole, although the baseline imbalance 
and the need for adjusted analysis must be kept in 
mind. 

3.6. Individual GERD symptom resolution 
 

Symptom resolution was defined as point-in-time 
absence of a symptom at follow-up among partici-
pants who had that symptom at baseline. Fisher's 
exact test was used to compare resolution rates 
between groups, and odds ratios (ORs) with 95% 
confidence intervals were calculated to quantify the 
relative benefit of ilaprazole over omeprazole (Table 
6; Figure 5). Choking sensation was not compared 
between groups for resolution because no ilaprazole 
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patient had this symptom at baseline. The nausea 
data are reported as point-in-time visit status rather 

than sustained cumulative resolution, which explains 
the apparent week 4 versus week 8 pattern. 

 

 
 

Figure 4. Mean GERD symptom count (0–12) over time by treatment group (error bars=SD). 

 

 
 

Figure 5. Point-in-time GERD symptom resolution at week 8 (% of participants symptomatic at baseline; *p<0.05). 
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Table 6. Point-in-Time symptom resolution rates at week 4 and week 8 by treatment group. 
 

Symptom Ome Wk4 Ila Wk4 
OR Wk4 

(95%CI) 
p Wk4 Ome Wk8 Ila Wk8 

OR Wk8 

(95%CI) 
p Wk8 

Heartburn 
28/28 

(100%) 

30/30 

(100%) 
N/A N/A 

27/28 

(96.4%) 

30/30 

(100%) 
N/A 0.483 

Epigastric 

pain 

21/30 

(70.0%) 

21/30 

(70.0%) 
1.00 1.000 

19/30 

(63.3%) 

29/30 

(96.7%) 

16.79 

(2.00–

140.90) 

0.002 

Water brush 
5/6 

(83.3%) 

2/2 

(100%) 
N/A 1.000 

5/6 

(83.3%) 

2/2 

(100%) 
N/A 1.000 

Nausea 
25/25 

(100%) 

26/26 

(100%) 
N/A N/A 

13/25 

(52.0%) 

25/26 

(96.2%) 

23.08 

(2.70–

197.58) 

<0.001 

Heavy 

stomach 

21/27 

(77.8%) 

16/23 

(69.6%) 
0.63 0.755 

24/27 

(88.9%) 

21/23 

(91.3%) 

1.31 

(0.20–

8.62) 

1.000 

Irritating 

sensation in 

throat 

22/29 

(75.9%) 

22/26 

(84.6%) 
N/A 0.729 

14/29 

(48.3%) 

26/26 

(100%) 
N/A <0.001 

Regurgitation 
27/29 

(93.1%) 

27/29 

(93.1%) 
1.00 1.000 

23/29 

(79.3%) 

28/29 

(96.6%) 

7.30 

(0.82–

65.12) 

0.102 

Bloating 

sensation 

17/17 

(100%) 

21/22 

(95.5%) 
N/A 1.000 

12/17 

(70.6%) 

21/22 

(95.5%) 

8.75 

(0.91–

83.95) 

0.068 

Choking 

sensation 

9/11 

(81.8%) 
N/A N/A N/A 

9/11 

(81.8%) 
N/A N/A N/A 

Belching 
8/22 

(36.4%) 

10/16 

(62.5%) 
2.89 0.125 

10/22 

(45.5%) 

14/16 

(87.5%) 

8.40 

(1.53–

46.11) 

0.016 

Loss of 

appetite 

7/13 

(53.8%) 

8/9 

(88.9%) 
N/A 0.103 

5/13 

(38.5%) 

8/9 

(88.9%) 

12.80 

(1.21–

135.58) 

0.031 

Coughing N/A N/A N/A N/A N/A N/A N/A N/A 

 
Fisher's exact test. OR=odds ratio (ilaprazole vs omeprazole, higher OR favors ilaprazole). Bold= statistically significant (p<0.05). 
Symptom resolution represents point-in-time absence among participants symptomatic at baseline; it should not be interpreted 
as sustained cumulative resolution unless explicitly stated. 

 
At week 4, both groups showed complete res-

olution of heartburn and nausea among participants 
who had those symptoms at baseline (Table 6; 
Figure 5). At week 8, ilaprazole showed statistically 
higher resolution for five evaluable symptoms: 
epigastric pain (96.7% vs. 63.3%, OR=16.79, 95% 
CI 2.00-140.90; p=0.002), nausea (96.2% vs. 
52.0%, OR=23.08, 95% CI 2.70-197.58; p<0.001), 
irritating sensation in throat (100% vs. 48.3%; 
p<0.001), belching (87.5% vs. 45.5%, OR=8.40, 
95% CI 1.53-46.11; p=0.016), and loss of appetite 
(88.9% vs. 38.5%, OR=12.80, 95% CI 1.21-135.58; 
p=0.031). The lower week 8 nausea resolution rate 
in the omeprazole group compared with week 4 
indicates recurrence or re-reporting of nausea at 
the final visit under a point-in-time assessment 
approach, not missing data. Symptoms such as 
heartburn, heavy stomach, and regurgitation 

showed high resolution rates in both groups 
without statistically significant differences. 
 

3.7. Adverse drug reactions 
 

Safety was assessed by recording adverse drug 
reactions (ADRs) throughout the 8-week treatment 
period. ADR data were captured via two open-text 
fields per participant and categorized by system 
(Table 7).  

Both drugs demonstrated comparable and 
favorable safety profiles with low ADR incidence 
(Table 7). ADRs were reported in 3 patients 
(10.0%) in the omeprazole group and 4 patients 
(13.3%) in the ilaprazole group, with no statistically 
significant between-group difference. The nature 
and abdominal distension each occurred in one 
and frequency of ADRs were comparable: headache  
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Table 7. Adverse drug reaction profile by treatment group. 

 

Adverse drug reaction Omeprazole n (%) Ilaprazole n (%) 

Any ADR 3 (10.0%) 4 (13.3%) 

Headache 1 (3.3%) 1 (3.3%) 

Constipation 1 (3.3%) 2 (6.7%) 

Abdominal distension 1 (3.3%) 1 (3.3%) 

No ADR 27 (90.0%) 26 (86.7%) 

 
All ADRs were mild; no serious adverse events reported in either group. 

 
 

patient per group (3.3%), while constipation was 
slightly more frequent in the ilaprazole group 
(6.7% vs. 3.3%). All ADRs were mild, transient, 
and required no treatment discontinuation. No 
serious adverse events were recorded in either 
arm throughout the study. 

3.8. Data completeness and missing values 
 

Completeness of data across all study timepoints 
was evaluated for QOLRAD scores, symptom 
count, and individual symptom variables. This ta-
ble documents the overall data quality and poten-
tial for missing data bias (Table 8).  

 
Table 8. Data completeness summary by timepoint and group. 

 

Timepoint Group N QOLRAD 
complete n (%) 

QOLRAD 
missing 

Symptom count 
complete n (%) 

SC 
missing 

Baseline omeprazole 30 30 (100%) 0 30 (100%) 0 

Baseline ilaprazole 30 30 (100%) 0 30 (100%) 0 

Baseline Total 60 60 (100%) 0 60 (100%) 0 

Week 4 omeprazole 30 30 (100%) 0 30 (100%) 0 

Week 4 ilaprazole 30 30 (100%) 0 30 (100%) 0 

Week 4 Total 60 60 (100%) 0 60 (100%) 0 

Week 8 omeprazole 30 30 (100%) 0 30 (100%) 0 

Week 8 ilaprazole 30 30 (100%) 0 30 (100%) 0 

Week 8 Total 60 60 (100%) 0 60 (100%) 0 

 
N = number of participants assessed per group at each timepoint; SC = Symptom Count; QOLRAD = Quality of Life in Reflux 
and Dyspepsia. Data completeness reflects non-missing records for QOLRAD total score and GERD symptom count at each 
visit; percentages are calculated relative to N. No missing-data imputation was performed. 

 
The dataset demonstrated 100% data complete-
ness across all three timepoints (baseline, week 4, 
week 8) for both QOLRAD scores and GERD 
symptom count in both treatment groups (Table 8). 
There was no participant dropout, protocol devia-
tion, or missing follow-up assessment throughout  
the 8-week study duration. Complete follow-up 
minimizes attrition-related bias and avoids miss-
ing-data imputation, but the baseline symptom im-
balance must still be considered carefully. 

 
3.9. Biochemical & pharmacological profile of 
study drugs 

 
Ilaprazole and Omeprazole belong to the same 
drug class, substituted benzimidazole proton 
pump inhibitors (PPIs), but differ in reported phar-
macokinetic behavior, metabolic pathway, and 
pharmacodynamic profile. The pharmacological 

comparison in Table 9 and Figures 6 and 7 is liter-
ature-based explanatory material and should not be 
interpreted as direct pharmacokinetic, phar-
macogenomic, intragastric pH, or endoscopic evi-
dence generated by this trial. 

The radar chart (Figure 6) visually depicts litera-
ture-derived relative pharmacological attributes of 
ilaprazole and omeprazole across eight selected 
parameters scored on a 0-10 scale. These scores 
are explanatory and were not generated from par-
ticipant-level trial measurements. 

As illustrated in Figure 6, ilaprazole (red poly-
gon) shows higher literature-derived scores than 
omeprazole (blue polygon) for duration of action, 
CYP2C19 independence, nocturnal acid control, 
and pharmacogenetic predictability. Both drugs 
score similarly for safety profile and acid suppres-
sion efficacy. This figure illustrates the pharmaco-
logical rationale only and does not represent a direct 
result of the present clinical trial. 
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Table 9. Biochemical & pharmacological profile of study drugs. 
 

Parameter Ilaprazole (10 mg OD) Omeprazole (20 mg OD) 

Drug class Proton pump inhibitor (PPI) Proton pump inhibitor (PPI) 

Generation Second-generation PPI First-generation PPI 

Chemical class Substituted benzimidazole Substituted benzimidazole 

Chemical name 
2-[(4-methoxy-3-methyl)-2-
pyridinyl]methylsulfinyl-5-(1H-pyrrol-1-yl)-1H-
benzimidazole 

(RS)-6-methoxy-2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methylsulfinyl]-1H-
benzo[d]imidazole 

Molecular formula C₁₇H₁₅N₃O₂S C₁₇H₁₉N₃O₃S 

Molecular weight (g/mol) 345.38 345.42 

CAS number 172152-36-2 73590-58-6 

Study dose (this trial) 10 mg once daily (before breakfast) 20 mg once daily (before breakfast) 

Approved dosing – GERD 
10 mg OD; 10–20 mg for profound 
suppression 

20 mg OD; 40–80 mg for hypersecretion 

Formulation Enteric-coated delayed-release tablet Enteric-coated delayed-release capsule/tablet 

Bioavailability (%) >50% (higher than omeprazole) 30–40% (significantly lower) 

Time to peak plasma conc. 
(Tmax, hr) 

3.4–3.7 0.5–3.5 (typically ~1.5) 

Plasma protein binding 
(%) 

~99% ~95% 

Elimination half-life (t½, hr) 8–10 (significantly longer) 0.5–1.0 (very short; offset by covalent binding) 

Primary metabolic enzyme CYP3A4 (primary) CYP2C19 (primary) 

Secondary metabolic 
enzyme 

Minimal CYP2C19 CYP3A4 (secondary) 

Major metabolite Ilaprazole sulfone 5-hydroxyomeprazole; omeprazole sulfone 

Excretion route Renal + biliary elimination of metabolites Predominantly renal (~77% urine) 

Target enzyme H⁺/K⁺-ATPase (gastric parietal cell) H⁺/K⁺-ATPase (gastric parietal cell) 

Mechanism 
Irreversible covalent sulfonamide binding to 
H⁺/K⁺-ATPase 

Irreversible covalent sulfonamide binding to 
H⁺/K⁺-ATPase 

Type of inhibition Irreversible (proton pump inactivation) Irreversible (proton pump inactivation) 

Onset of acid suppression ~1–2 h after administration ~1 h; full effect after 3–4 days 

Duration of acid 
suppression 

Prolonged; ~24+ h (single dose) 
Up to 72 h per dose; acid returns in 3–5 days 
after stopping 

Intragastric pH control Maintains pH >4 for extended period Maintains pH >4 for ~14 h at steady state 

Nocturnal acid 
breakthrough 

Minimal (due to long half-life) 
Common (short t½ leads to nocturnal acid 
breakthrough) 

CYP2C19 polymorphism 
effect 

Minimal – primarily CYP3A4 dependent 
Significant – CYP2C19 polymorphism affects 
drug exposure 

Effect of poor metabolizers 
Increased AUC in poor CYP2C19 
metabolizers; clinically less impactful 

Markedly increased drug exposure (2–3× AUC) 
in poor metabolizers 

Notable drug interactions 
CYP3A4 inhibitors (e.g., ketoconazole); fewer 
interactions than omeprazole 

Clopidogrel (reduced efficacy), warfarin, 
phenytoin, diazepam, citalopram, cilostazol 

QTc prolongation risk None reported None reported at standard doses 
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Common adverse effects 
Headache, constipation, abdominal discomfort 
(mild, rare) 

Headache, nausea, diarrhea, flatulence, 
abdominal pain 

Serious adverse effects 
(rare) 

None identified in clinical trials 
Hypomagnesemia (long-term), C. difficile 
diarrhea, vitamin B12 deficiency 

Contraindications Hypersensitivity to benzimidazoles 
Hypersensitivity; avoid with rilpivirine-
containing products 

Pregnancy category Not established; avoid in pregnancy Category C (animal studies showed fetal risk) 

Key pharmacological 
advantage 

Longer reported t½ and lower CYP2C19 

dependence may support sustained acid 

control 

Well-established efficacy; widely available and 
cost-effective for initial GERD management 

H. pylori eradication 
potential 

Reportedly effective in H. pylori eradication 

regimens when combined with appropriate 

antibiotics 

Good; included in standard triple/quadruple 
therapy; eradication rates ~75–85% 

Pharmacogenetic 
variability 

Lower reported CYP2C19 influence may 

reduce inter-individual variability 
High – CYP2C19 polymorphism creates inter-
individual variability 

 
All pharmacological data were derived from literature review and published pharmacokinetic studies; these data were not 
measured in the enrolled participants. Ilaprazole: CAS 172152-36-2; Omeprazole: CAS 73590-58-6 

 
 

Figure 7A (24-h intragastric pH simulation) il-
lustrates a literature-based model of intragastric 
pH changes based on published pharmacokinetic 
parameters of both drugs. These simulated pH 
values were not measured in the enrolled partici-
pants. The model suggests that ilaprazole may 
sustain pH above the therapeutic target of 4.0 for 
a longer duration than omeprazole, consistent 
with its longer reported elimination half-life, but 
this remains an explanatory hypothesis in the 
present study. 

Figure 7B (PK parameter bar chart) compares 
literature-reported pharmacokinetic values. The 
reported half-life of ilaprazole is longer than that 
of omeprazole, which may contribute to sustained 
acid suppression; however, pharmacokinetic 
sampling was not performed in this trial. 

Figure 7C (CYP450 metabolic contribution 
stacked bar) depicts literature-reported metabolic 
contributions. Omeprazole is more dependent on 
CYP2C19 metabolism, whereas ilaprazole is re-
ported to be predominantly metabolized through 
CYP3A4. Because CYP genotyping was not per-
formed in this study, any genotype-response ex-
planation should be presented as a plausible hy-
pothesis rather than a confirmed finding. 

 
4. DISCUSSION 
 
Proton pump inhibitors remain the cornerstone of 
medical management in GERD [11,12], yet clinically 
meaningful differences in their pharmacological 
profiles continue to generate debate regarding drug 
selection. The present comparative study enrolled 
60 patients with symptomatic GERD and en-

doscopically confirmed erosive gastritis who were 
randomized to receive either ilaprazole 10 mg or 
omeprazole 20 mg once daily for eight weeks. Ero-
sive esophagitis was not required for inclusion and 
was not the principal endoscopic condition studied. 
Both arms were demographically comparable at 
baseline, although baseline symptom count and 
choking sensation were imbalanced and must be 
considered when interpreting symptom outcomes. 

On symptom burden, both drugs reduced the 
number of GERD symptoms from baseline to week 
8. Omeprazole produced a 60.8% reduction in 
mean symptom count (7.90 to 3.10), while 
ilaprazole produced a 90.6% reduction (7.10 to 
0.67). However, the omeprazole group had a higher 
baseline symptom count and a marked baseline 
imbalance in choking sensation; therefore, 
unadjusted follow-up comparisons cannot be 
regarded as definitive evidence on their own [13]. 
The larger improvement observed with ilaprazole is 
clinically promising and is consistent with published 
pharmacological differences between the drugs, but 
the present trial did not directly measure intragastric 
pH, pharmacokinetics, or genotype-response 
relationships [14]. 

Quality-of-life outcomes showed substantial 
improvement in both groups, with greater improve-
ment in the ilaprazole arm. QOLRAD total scores at 
week 8 reached 146.57±4.14 with ilaprazole versus 
103.63±32.26 with omeprazole, corresponding to 
83.8% versus 59.2% of the theoretical maximum 
score of 175. All five QOLRAD domains showed 
large between-group effect sizes (Cohen's d:1.621-
1.780, all p<0.001). The smaller standard deviation 
in the ilaprazole group suggests a more uniform 
response in this sample, but it cannot be regarded 
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as proof of pharmacogenetic predictability, as CYP 
genotyping was not performed [15,16]. 

On the safety front, ADR rates were low and  

comparable: 10.0% with omeprazole versus 13.3% 
with ilaprazole, with no serious adverse events in 
either arm.  

 
 

 
 

Figure 6. Literature-derived pharmacological property radar profile of ilaprazole versus omeprazole (illustrative; 0–10 scale). 

 

 
 
Figure 7. Literature-based pharmacokinetic and CYP450 profiles: (A) illustrative 24-h intragastric pH; (B) key pharmacokinetic 
parameters; (C) relative CYP3A4/CYP2C19 metabolism. 
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All reported ADRs, including headache, constipation, 
and abdominal distension, were mild and self-
limiting [17]. Both regimens were therefore well 
tolerated over the short term in this study 
population, although longer follow-up would be 
required to assess uncommon or delayed adverse 
outcomes. 

Patients in this study were counselled on life-
style modifications, including dietary restriction 
and positional adjustments, which may have rein-
forced PPI therapy in both groups[18,19]. The 
pharmacological rationale for ilaprazole, including 
longer reported half-life and lower CYP2C19 de-
pendence  may help explain the observed clinical 
pattern; however, this remains inferential because 
CYP genotyping, pharmacokinetic assessment, 
and intragastric pH monitoring were not per-
formed. The risk of progression in undertreated or 
recurrent reflux [20,21] supports effective symp-
tom control, but the present study did not evaluate 
long-term outcomes such as Barrett's esophagus  
or malignancy [22]. 

Key limitations of this work include the small 
sample size, single-center setting, single-blind de-
sign, and short 8-week follow-up. Baseline symp-
tom burden was imbalanced, particularly for chok-
ing sensation, which was present only in the 
omeprazole group; this may confound unadjusted 
symptom comparisons and we therefore recom-
mend baseline-adjusted analysis of the individual-
level data. Repeat endoscopy was not performed 
at follow-up, so mucosal healing could not be ob-
jectively compared. Intragastric pH monitoring, 
pharmacokinetic sampling, and CYP genotyping 
were also not performed; therefore, conclusions 
regarding acid suppression, metabolism, and 
pharmacogenomic mechanisms remain hypothe-
sis-generating. The week 4 versus week 8 nausea 
pattern reflects point-in-time symptom status, 
which allows for recurrence or re-reporting, rather 
than sustained cumulative resolution. Larger, mul-
ticenter, double-blind randomized trials with allo-
cation concealment, prospective registration, ad-
herence documentation, rescue-medication re-
cording, objective endoscopic or pH-metric end-
points, and pharmacogenomic stratification are re-
quired to confirm these findings. 

 

5. CONCLUSION 
 
Both ilaprazole 10 mg and omeprazole 20 mg 
once daily produced symptomatic relief and qual-
ity-of-life improvement in patients with GERD and 
erosive gastritis over eight weeks. Ilaprazole was 
associated with greater improvement in symptom 

count and QOLRAD scores than omeprazole in 
this study, with a comparable short-term safety 
profile. These results are clinically encouraging, 
but caution is needed because of the small single-
center sample, baseline symptom imbalance, 
short follow-up, and lack of repeat endoscopy, in-
tragastric pH monitoring, pharmacokinetic assess-
ment, and CYP genotyping. The longer half-life 
and CYP3A4-predominant metabolism of Ilapra-
zole may provide a plausible pharmacological ex-
planation, but this mechanism was not directly 
proven. Larger, rigorously designed studies are 
needed before definitive superiority claims are 
made. 
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