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ABSTRACT

Background/Aims: Persistent dyspeptic symptoms are common during the proton pump inhibitor (PPl) washout period before
Helicobacter pylori (H. pylori) testing. However, the role of rebamipide in symptom management during this interval remains unclear.
Materials and Methods: This double-blind, randomized controlled trial enrolled 65 patients with H. pylori-associated dyspepsia or gas-
tritis, randomized (1:1) to receive rebamipide (100 mg 3 times daily) or placebo for 4 weeks, following a 14-day eradication regimen. The
primary outcome was the proportion of responders achieving a 225% reduction in pain symptom scores on the Severity of Dyspepsia
Assessment scale at week 6. Secondary outcomes included changes in pain symptoms, non-pain symptoms, and dyspepsia-related
health scores, as well as eradication rates and safety.

Results: All patients completed the trial. Although the proportion of responders was higher in the rebamipide group (18 patients, 56.3%
vs. 13 patients, 39.4 %), this difference was not statistically significant (P =.17). Scores for pain, non-pain, and dyspepsia-related health
improved similarly in both groups. Eradication rates were comparable (87.5% vs. 90.0%), and no serious adverse events were reported.
Conclusion: The responder rate was higher in the rebamipide group, but the difference did not reach statistical significance. The poten-
tial benefit of rebamipide as a rescue therapy during the PPl washout period before H. pylori testing warrants further investigation in

larger trials.
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INTRODUCTION

The global prevalence of Helicobacter pylori (H. pylori)
infection remains high, making it a leading cause of
chronic gastritis and dyspepsia, which are both com-
mon clinical conditions."? The diagnostic gold standard is
esophagogastroduodenoscopy (EGD) with gastric muco-
sal biopsy for histopathological staining. Other reliable
diagnostic methods include the rapid urease test, urea
breath test (UBT), and stool antigen test.5

Treatment of H. pylori-induced gastritis typically involves
a combination of antibiotics and proton pump inhibitors
(PPIs), supported by several evidence-based regimens.35-8
Post-treatment eradication is essential and is usually
assessed using noninvasive tests. During the required
waiting period of at least 4 weeks before testing with

the UBT, stool antigen test, or urease test, all antibiotics
and most symptom-relieving medications, including PPlIs,
vonoprazan, antacids, alginates, and bismuth-containing
compounds, must be avoided due to their potential to
cause false-negative results.®®'® However, many patients
continue to experience a considerable burden of dyspep-
tic symptoms during this period.3

Rebamipide is a mucoprotective agent that stimulates
prostaglandin synthesis and promotes mucus glycopro-
tein production, helping protect the gastric epithelium.™
In H. pylori infection, it has shown benefits including
reduced proinflammatory cytokine production, histologi-
cal improvement with long-term use, symptom relief in H.
pylori-associated ulcers, and increased eradication rates
when combined with proton pump inhibitor (PPI) and
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antibiotic dual therapy.'?'® Importantly, rebamipide does
not interfere with diagnostic tests such as the UBT, stool
antigen test, or urease test.'” Given these properties, it was
hypothesized that rebamipide may serve as a rescue ther-
apy for symptom control during the PPl washout period.
However, no randomized trials have specifically evaluated
this approach. This study aimed to assess the efficacy of
rebamipide in managing dyspeptic symptoms during the
PPI washout phase preceding eradication testing.

MATERIALS AND METHODS

Study Design

This was a prospective, single-center, double-blind,
randomized controlled trial (RCT) conducted between
September 5, 2024, and February 28, 2025. The study
protocol received ethics committee approval from the
Burapha University Ethics Committee on August 15,
2024, in accordance with the Declaration of Helsinki
(approval No: IRB1-082/2567). Written informed consent
was obtained from all participants prior to data collection.
A flowchart of the study interventions and assessments
is shown in Figure 1.

Participants

The study enrolled Thai patients aged 18 years or older
who were diagnosed with H. pylori—associated dyspepsia
or gastritis through a UBT, stool antigen test, or endo-
scopic evaluation using a urease test or histological stain-
ing. Esophagogastroduodenoscopy was performed based
on clinical indications determined by the attending phy-
sician prior to enrollment. Exclusion criteria included a
history of allergy to rebamipide, use of rebamipide within
1 month before enrollment, documented active peptic
ulcers that had not healed, uncontrolled psychiatric disor-
ders, symptomatic gallstones, unresolved cancers, ongo-
ing substance abuse, and pregnancy or breastfeeding.
Withdrawal criteria were defined as severe allergic reac-
tions to rebamipide, inability to attend scheduled follow-
up visits, or voluntary withdrawal from the study.

Main Points

Many patients continue to experience dyspeptic symptoms
during the proton pump inhibitor washout period, when
most symptom-relieving medications must be withheld
before Helicobacter pylori (H. pylori) testing.

The responder rate was higher in the rebamipide group, but
the difference did not reach statistical significance.
Rebamipide did not interfere with H. pylori eradication and
was well tolerated throughout the study.

Randomization and Interventions

Eligible patients were randomly assigned to 1 of 2 groups
using block randomization with a block size of 4 (1:1
ratio). The rebamipide group received rebamipide 100 mg
3 times daily after meals (Thai Otsuka Pharmaceutical
Co., Ltd.), while the placebo group received a matching
placebo. Both rebamipide and placebo tablets were iden-
tical in appearance and were dispensed in identical, light-
and moisture-protective packaging to ensure blinding.
Allocation was concealed from both investigators and
participants.

During the first 2 weeks, all patients in both groups were
treated with a 14-day triple therapy regimen for H. pylori
eradication. The regimen consisted of amoxicillin 1000
mg twice daily after meals, clarithromycin 500 mg twice
daily after meals, and omeprazole 20 mg twice daily
before meals. For patients allergic to amoxicillin, metro-
nidazole was used as a substitute. Those with an allergy
to omeprazole were given vonoprazan as an alternative.
In cases of clarithromycin allergy, a 14-day levofloxacin-
based therapy was used instead of the clarithromycin-
based regimen.

After completing the H. pylori eradication regimen,
patients in the rebamipide group continued taking
rebamipide for an additional 4 weeks, while those in the
placebo group received a placebo for the same duration.
At the end of this period, all patients underwent a UBT
(POConePlus®, Otsuka Pharmaceutical Co., Ltd., Tokyo,
Japan) to assess H. pylori eradication status.

Participants received detailed instructions on treatment
benefits, risks, and procedures. Throughout the study,
participants were instructed to avoid over-the-counter
medications, except for prokinetic agents, which were
permitted as rescue therapy. The use of any PPl was pro-
hibited during the study period except during the first 2
weeks of eradication therapy. In addition, vonoprazan,
antacids, alginates, and bismuth-containing compounds
were not allowed due to their potential to affect the accu-
racy of H. pylori testing. All concomitant medications for
underlying conditions were reviewed for potential drug
interactions with study medications, and any potentially
harmful combinations were avoided. Adherence to the
regimen was evaluated by pill counts at weeks 4 and 6.

Outcomes and Data Collection

The primary outcome was the efficacy of rebamipide
versus placebo in managing dyspeptic symptoms dur-
ing the PPl washout phase before H. pylori eradication
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Figure 1. Flowchart of the study interventions and assessments. H. pylori, Helicobacter pylori; Thai GHQ-12, Thai General Health
Questionnaire-12; SODA scale, Severity of Dyspepsia Assessment scale; UBT, urea breath test.

testing. This was evaluated by comparing the proportion
of responders between groups. Responders were defined
as patients achieving a 225% reduction in pain symptom
scores on the Severity of Dyspepsia Assessment (SODA)
scale’® from baseline to the end of treatment.

The secondary outcomes were to evaluate the efficacy
of rebamipide in improving individual symptom domains
and overall dyspepsia-related health, as measured by the
3 components of the SODA scale: pain symptoms, non-
pain gastrointestinal symptoms, and dyspepsia-related
health scores. Additional secondary outcomes included
comparisons of H. pylori eradication rates between groups
and assessments of the drug's safety profile.

Patient data were collected on Days 0, 14, 28, and 42.
On Day 0, baseline characteristics (including age, sex,
weight, height, body mass index, comorbidities, history of
nonsteroidal anti-inflammatory drugs (NSAIDs) or anti-
platelet use, and lifestyle factors such as smoking, alco-
hol consumption, irregular eating habits, and excessive
caffeine intake) were recorded. A detailed dyspepsia his-
tory, including symptom duration and prior medications,
was also documented. The method of H. pylori diagno-
sis was noted, and for patients who had undergone EGD,
both endoscopic and histological findings were recorded.
The severity of dyspeptic symptoms, including both pain
and non-pain components as well as dyspepsia-related
health, was assessed using the SODA scale. Mental health
was evaluated using the Thai version of the General
Health Questionnaire-12 (GHQ-12) to screen for psycho-
logical disorders.'”'® On Days 14, 28, and 42, the SODA

scale was reassessed, and adverse medication reactions
were recorded. A 24-hour contact number was also pro-
vided for patients to report any adverse events through-
out the study.

The SODA scale is a well-validated tool widely used for
assessing dyspepsia.'®'®2° |t consists of 17 items across
3 domains: pain symptoms (score range: 2-47), which
assess abdominal pain severity; non-pain symptoms
(score range: 7-35), which evaluate upper gastrointesti-
nal issues such as belching, heartburn, bloating, exces-
sive flatulence, bitter taste, nausea, and halitosis; and
the dyspepsia-related health score (score range: 2-23),
which reflects the impact of symptoms on well-being.
Lower scores in the pain and non-pain domains indicate
less severe symptoms, whereas higher dyspepsia-related
health scores indicate better well-being. Mental health
status was assessed using the Thai GHQ-12, a validated
screening tool for psychiatric disorders in the Thai popu-
lation. It comprises 12 items, with a score of 2 or higher
indicating a potential psychiatric disorder.

Statistical Analysis

This pilot RCT evaluated the preliminary efficacy of
rebamipide versus placebo during the PPl washout
period. Based on feasibility considerations and pilot trial
guidelines,?' the aim was to enroll approximately 30 par-
ticipants per group (total n = 60), without performing a
formal sample size calculation. According to Julious,
a minimum of 12 subjects per group is generally suffi-
cient to estimate means and variances with acceptable
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precision in early-phase studies. Analyses were primarily
based on the intention-to-treat (ITT) principle, including
all randomized participants. A per-protocol (PP) analysis
was also conducted, including only participants who com-
pleted the study and demonstrated 280% adherence.

Patient characteristics were summarized using means,
medians, or frequencies. Between-group comparisons
of responder proportions were assessed using the chi-
square or Fisher's exact test. Continuous variables were
analyzed using the independent t-test or Mann-Whitney
U test. Changes in SODA scale scores were analyzed using
generalized estimating equations (GEEs). A two-sided
P-value < .05 was considered statistically significant.

RESULTS

Patient Characteristics

Sixty-five patients with H. pylori-associated dyspepsia or
gastritis were randomized into 2 groups (rebamipide: n
= 32; placebo: n = 33). Demographic and clinical charac-
teristics are presented in Table 1, and additional baseline

Table 1. Baseline Characteristics of the Study Population

variables such as comorbidities, lifestyle-related risk fac-
tors, and diagnostic methods are shown in Supplementary
Table 1. Baseline SODA scale scores are shown in Table 2.
The mean age was 51 years, with 27 (41.5%) males and
38 (58.5%) females. The mean duration of dyspeptic
symptoms was 3 months. The use of dyspepsia-reliev-
ing medications, NSAIDs, or antiplatelets, as well as the
presence of lifestyle-related risk factors for dyspepsia,
was comparable between groups. Mental health screen-
ing (Thai GHQ-12) identified 7 participants in each group
with abnormal scores, with no notable group difference.
Baseline characteristics were generally balanced, except
that the rebamipide group had higher baseline pain scores
and lower dyspepsia-related health scores.

Most patients were diagnosed with H. pylori infection
via EGD with a urease test. A history of EGD with his-
tological evaluation was documented in 81.4% of the
rebamipide group and 84.8% of the placebo group (P =
.70). Endoscopic findings included erosive or hemorrhagic
gastritis in 46.9% of the rebamipide group and 60.6%

Rebamipide Group

Placebo Group

Demographic Characteristics (n=32) (n=33) P
Age (years)t 50.32 +16.97 51.14 £16.11 .84
Sex (male), n (%)* 13 (40.6) 14 (42.4) .88
Body mass index (kg/m?)* 2494 £575 24.44 £ 465 .70
Duration of dyspeptic symptoms (months)* 3.5(2,10) 3(1,5) A7
NSAID or antiplatelet use, n (%)* 6 (18.8) 5(15.2) .70
EGD performed, n (%)* 26 (81.3) 28 (84.8) .70
Endoscopic finding
Erosive/hemorrhagic gastritis, n (%)* 15 (46.9) 20 (60.6) 27
Non-erosive gastritis, n (%)* 7(21.9) 4 (12.1) .29
Other, n (%)* 8 (25) 9(27.3) .84
Pathological findings
Moderately/severe chronic active gastritis, n (%)* 23 (71.9) 25 (75.8) 72
Mildly/non-active gastritis, n (%)* 3(9.4) 2(6.1) .62
Intestinal metaplasia (complete/incomplete), n (%)* 1(3.1) 4 (12.1) .20
Potential psychiatric disorders 7(21.9) 7(21.2) .95

assessed by Thai GHQ-12, n (%)*

P-values were calculated using the independent t-test or the Mann-Whitney U test for continuous variables, and the chi-square or Fisher's exact test for
categorical variables. Statistical significance was defined as P < .05. Analysis was conducted based on the intention-to-treat population.

Additional baseline characteristics are presented in Supplementary Table 1.

EGD, esophagogastroduodenoscopy; NSAIDs, nonsteroidal anti-inflammatory drugs; Thai GHQ-12, Thai General Health Questionnaire-12.

tData are displayed as the mean + SD.
*Median (interquartile range).
*Number (%).
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Table 2. Severity of Dyspepsia Assessment Scale at Baseline

Rebamipide Placebo
Group Group
SODA Scale (n=32) (n=33) P

2444 +435 20.82+856 .04
156.88+£3.46 1552+29 65
95+242 11.27+2.49 .005

Data are displayed as the mean + SD. P-values were calculated using the
independent t-test. Statistical significance was defined as P < .05. Analysis
was conducted based on the intention-to-treat population.

SODA scale, Severity of Dyspepsia Assessment scale.

Pain symptom score
Non-pain symptom score

Dyspepsia-related health score

of the placebo group (P = .27), and non-erosive gastritis
in 21.9% and 12.1%, respectively (P = .29). Histological
examination revealed moderate-to-severe chronic active
gastritis in 71.9% vs. 75.8% (P = .72), and complete or
incomplete intestinal metaplasia in 3.1% vs. 12.1% (P =
.20). Endoscopic and histological profiles did not differ
significantly between groups.

Treatment Regimen and Adherence

All patients received 14-day triple therapy, except for 1
in the rebamipide group who was treated with a levo-
floxacin-based regimen (Table 3). Study drug adherence

exceeded 80% in all participants. Full adherence was
achieved in 28 patients in the rebamipide group and 30 in
the placebo group. Among those who missed doses, the
maximum number of missed days was 5.

As all randomized participants completed the study and
maintained 280% adherence to the assigned treatment,
the PP population was identical to the ITT population.
Accordingly, the efficacy results from both analyses were
consistent.

Helicobacter pylori Eradication and Symptom Changes
(Severity of Dyspepsia Assessment Scale)

All patients underwent UBT 4 weeks after completing
H. pylori treatment, followed by the administration of
rebamipide or placebo. The overall H. pylori eradication
rate was not significantly different between groups, with
rates of 87.5% in the rebamipide group and 90.9% in the
placebo group (P = .66; Table 3).

Changes in SODA scale scores over time and between-
group comparisons are summarized in Table 4. The first
SODA scale component, which measures pain symp-
toms (score range: 2 to 47; lower scores indicate less
pain), was assessed at baseline and weeks 2, 4, and 6.

Table 3. Helicobacter pylori Treatment Regimens, Eradication Outcomes, and Adverse Drug Reactions

Rebamipide Group Placebo Group

Variable (n=32) (n=33) P
H. pylori treatment regimens

14-day triple therapy, n (%) 31(96.9) 33(100) .31

14-day levofloxacin-based regimen, n (%) 1(3.1) 0(0) .31
H. pylori eradication rate (negative UBT, n%) 28 (87.5) 30 (90.9) .66
Prokinetic use during trial, n (%) 4 (12.5) 2(6.1) 37
Adverse drug reactions of H. pylori treatment regimen, n (%) 4 (12.5) 8(24.2) 22

Metallic taste, n (%) 2 (6.25) 4 (12.12)

Nausea or vomiting, n (%) 1(3.13) 2 (6.06)

Dizziness, n (%) 1(3.13) 1(3.03)

Diarrhea, n (%) 0 (0) 1(3.03)
Adverse drug reactions of study drug (rebamipide or placebo, n (%)) 0(0) 4 (12.1) .053

Nausea, n (%) 0 (0) 1(3.03)

Constipation, n (%) 0(0) 1(3.03)

Headache, n (%) 0(0) 1(3.03)

Palpitation, n (%) 0(0) 1(3.03)

Data are displayed as the number (%).

P-values were calculated using the chi-square test or Fisher's exact test, as appropriate. Statistical significance was defined as P <.05. Analysis was conducted

based on the intention-to-treat population.
H. pylori, Helicobacter pylori; UBT, urea breath test.
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Mean scores in the rebamipide group were 24.44 + 4 35,
2213 £ 6.03, 19.06 + 6.09, and 17.22 + 4.67, respec-
tively. In the placebo group, scores were 20.82 * 8.56,
18.3+7.97,18.64 £ 8.9,and 17.36 £ 8.96 at correspond-
ing time points. Pain scores significantly decreased in
both groups. In unadjusted comparisons, the rebamip-
ide group showed greater reductions at weeks 4 and 6,
with mean differences of 3.19 (95% confidence interval
[CI]: 0.60-5.79; P=.02) and 3.76 (95% CI: 1.17-6.36; P =
.004), respectively. However, after adjusting for baseline
differences using ANCOVA, these between-group dif-
ferences were no longer statistically significant (adjusted
P = .16 and .15 at weeks 4 and 6, respectively), as shown
in Figure 2.

The second component of the SODA scale, non-pain
symptoms, decreased in both groups, indicating over-
all improvement. Scores declined from 15.88 + 3.46 to
14.44 + 272 in the rebamipide group (P = .005), and
from 15.562 + 2.9 to 13.45 + 3.28 in the placebo group (P
<.001). However, the between-group difference in score
reduction was not statistically significant (Figure 3).

The third SODA component, dyspepsia-related health
(score range: 2-23), improved in both groups over 6
weeks. Mean scores increased from 9.5 to 14.06 in the
rebamipide group and from 11.27 to 13.70 in the placebo
group. Unadjusted comparisons showed greater improve-
ment in the rebamipide group at weeks 4 and 6 (P = .04

Table 4. Changes in Severity of Dyspepsia Assessment Scale Scores Over Time and Between-Group Differences in the Rebamipide and

Placebo Groups

Rebamipide Group (n = 32)

Placebo Group (n = 33)

Difference Between Groups

Mean Adjusted
Mean Change Mean Change Difference Mean
SODA Scale Mean + SD (95% Cl) P Mean + SD (95% Cl) P (95% Cl) P Differencet
Pain Score
Baseline 24.44 + 435 Reference 1 20.82 £ 8.56 Reference 1 - - -
Week 2 2213 +6.03 -2.31 .007* 18.3+7.97 -2.52 .01* -0.2 .88 0.51
(-4, -0.63) (-4.48,-0.55) (-2.8,2.39)
Week 4 19.06 £ 6.09 -5.38 <.001* 18.64+8.9 -2.18 .03* 3.19 .02* 0.16
(-7.06, -3.69) (-4.15,-0.21) (0.6,5.79)
Week 6 17.22 + 4.67 -7.22 <.001* 17.36 +8.96 -3.45 .001* 3.76 .004* 0.15
(-8.9,-5.54) (-5.42,-1.49) (1.17,6.36)
Non-Pain Score
Baseline 15.88 £ 3.46 Reference 1 15652+29 Reference 1 - - -
Week 2 15.13 £ 3.56 -0.75 15 14.42 + 3.53 -1.09 .06 -0.34 .66 -
(-1.76, 0.26) (-2.24,0.06) (-1.88,1.2)
Week 4 15.34 +2.84 -0.53 .30 1455 +4.23 -0.97 10 -0.44 .58 -
(-1.54,0.48) (-2.12,0.18) (-1.98,1.1)
Week 6 14.44 272 -1.44 .005* 13.45+3.28 -2.06 <.001* -0.62 43 -
(-2.45,-0.42) (-3.21,-0.91) (-2.16, 0.91)
Dyspepsia-Related Health Score
Baseline 95+242 Reference 1 11.27 £2.49 Reference 1 - - -
Week 2 10.81 £ 2.83 1.31 .01* 12.52 + 3.62 1.24 .06 -0.07 .93 0.11
(0.3,2.32) (-0.04, 2.53) (-1.71,1.57)
Week 4 12.97 £ 3.64 3.47 <.001* 12,97 +3.58 1.7 .01* -1.77 .04* 0.72
(2.46, 4.48) (0.41,2.98) (-3.41,-0.13)
Week 6 14.06 + 3.61 456 <.001* 13.7 £ 4.01 2.42 <.001* -2.14 .01* 0.22
(3.55,5.57) (1.14,3.71) (-3.78,-0.5)

Data are presented as mean = SD and mean change with 95% confidence intervals (Cl). Mean differences were calculated as the score in the rebamipide group
minus that in the placebo group. P-values were calculated using the Generalized Estimating Equation.

tAdjusted for baseline score using ANCOVA. *Statistically significant at P <.05.
SODA scale, Severity of Dyspepsia Assessment Scale.
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Figure 2. Mean change in pain symptom scores in the rebamipide
and placebo groups. Line graph shows changes in pain scores from
baseline at weeks 2, 4, and 6, measured using the Severity of
Dyspepsia Assessment scale. The rebamipide group had a greater
pain reduction than the placebo at weeks 4 and 6, but the differences
were not significant. Group comparisons used generalized estimating
equations, adjusted for baseline with ANCOVA. Analyses were
conducted on the intention-to-treat population. Error bars indicate
SDs.

and .01, respectively). Nonetheless, statistical significance
was lost after baseline adjustment (adjusted P = .72 and
.22; Figure 4).

Mean difference in non-pain score

T T
0 2 4 6
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‘—l— Rebamipide  ----®--- Placebo ‘

Figure 3. Mean change in non-pain symptom scores in the
rebamipide and placebo groups. The line graph illustrates changes in
non-pain symptom scores from baseline at weeks 2, 4, and 6, based
on the Severity of Dyspepsia Assessment scale. Although both
groups showed symptom improvement, the between-group
differences were not statistically significant at any time point. Group
comparisons were analyzed using generalized estimating equations.
Statistical analysis was conducted on the intention-to-treat
population. Error bars indicate SDs.

p=0.11

p=0.72 p=0.22

Mean difference in dyspepsia-related health score
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Figure 4. Mean change in dyspepsia-related health scores in the
rebamipide and placebo groups. Line graph showing mean changes
in dyspepsia-related health scores from baseline at weeks 2, 4, and
6, measured using the Severity of Dyspepsia Assessment scale.
Scores improved over time, but between-group differences were not
significant after adjustment. Group comparisons used generalized
estimating equations, adjusted for baseline with ANCOVA. Analyses
were conducted on the intention-to-treat population. Error bars
indicate SDs.

Dyspepsia Response Rate

The dyspepsia response rate, defined as the proportion
of patients with at least a 25% improvement in the pain
symptom score of the SODA scale from baseline to week
6, was higher in the rebamipide group (18 patients, 56.3%)
than in the placebo group (13 patients, 39.4%). However,
the difference was not statistically significant (P =.17).

Safety Data

No serious adverse events occurred, as detailed in Table 3.
During the initial 2 weeks of H. pylori treatment, adverse
effects such as metallic taste, nausea, vomiting, and diz-
ziness were comparable between groups. From weeks
2 to 6, when patients received rebamipide or placebo,
no adverse symptoms were reported in the rebamipide
group. In contrast, the placebo group reported 1 case of
each of the following symptoms: nausea, constipation,
headache, and palpitations.

DISCUSSION

This double-blind, RCT evaluated the efficacy of rebamip-
ide in reducing dyspeptic symptoms during the mandatory
washout period for PPIs, vonoprazan, alginates, bismuth
compounds, and antibiotics before H. pylori testing. The
study found no significant difference between groups in
the proportion of patients achieving 225% improvement
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in pain symptoms, and no significant differences across
the 3 SODA scale domains (pain, non-pain, and dyspep-
sia-related health).

The absence of a statistically significant benefit for the
primary outcome may be due to several factors. First, the
effects of rebamipide on reducing mucosal inflamma-
tion may require a longer treatment period to yield clini-
cal improvements. Second, rebamipide may not directly
target acid or gas-related mechanisms that could provide
more rapid symptom relief. Third, it may be less effec-
tive for addressing visceral hypersensitivity and gut-brain
interactions, which are often implicated in patients with
functional dyspepsia. As a result, the role of rebamipide as
a short-term rescue therapy may be limited.

Of note, in the rebamipide group, the unadjusted results
showed greater reductions in pain scores at weeks 4 and
6, along with improvements in dyspepsia-related health.
Although these differences were no longer significant
after adjustment, the findings of this pilot trial may still
provide meaningful insights into the therapeutic poten-
tial of rebamipide. Larger, adequately powered studies are
required to confirm these observations. By contrast, no
trend of improvement was observed for non-pain symp-
toms (e.g., bloating, belching, and nausea). These find-
ings raise the possibility that any short-term benefit of
rebamipide may be more specific to pain-dominant dys-
pepsia. However, this remains speculative and warrants
further investigation.

The hypothesis that rebamipide may benefit pain-dom-
inant dyspepsia is based on its pharmacological proper-
ties, including the stimulation of prostaglandin production,
enhancement of mucosal protection, reduction of oxidative
stress, and promotion of epithelial regeneration.” These
effects may be more effective in targeting visceral pain
and mucosal sensitivity than in alleviating motility or gas-
related symptoms. If future studies confirm these benefits,
this specificity may help guide individualized dyspepsia
treatments based on patient-reported symptom profiles.

Comparable eradication rates between groups suggest
that the observed outcomes were related to the effi-
cacy of the study treatment, rather than differences in
microbial clearance. Notably, abdominal pain persisted
in both groups after 6 weeks despite high eradication
rates. This finding is consistent with prior observations
that dyspeptic symptoms often continue despite suc-
cessful eradication therapy,®" potentially due to residual
mucosal inflammation or coexisting functional dyspepsia.

Functional dyspepsia is a complex disorder involving
delayed gastric emptying, impaired accommodation,
visceral hypersensitivity, and altered central processing
of gut signals, often influenced by psychological comor-
bidities.?? These pathophysiological factors may underlie
persistent symptoms after eradication, highlighting the
need for targeted, symptom-based treatments during
and beyond the diagnostic washout period.

While rebamipide has been studied as an adjunct in H.
pylori eradication regimens, especially in patients with
peptic ulcer, earlier studies have demonstrated its ben-
efits in enhancing ulcer healing.® Long-term use has also
been associated with histological improvements in gastri-
tis and reductions in serum gastrin.?* In terms of eradica-
tion efficacy, rebamipide has been shown to improve H.
pylori eradication rates only when used in dual therapy,
but not in triple therapy or other currently recommended
regimens,?® a finding consistent with the results of this
study. At present, rebamipide has not been granted an
approved indication for H. pylori eradication by interna-
tional consensus.®®-8 However, evidence regarding its role
in symptomatic control remains limited. This study aimed
to address this gap by evaluating the clinical effects of
rebamipide on patient-reported dyspeptic symptoms
using standardized eradication regimens and validated
symptom assessment tools.

Strengths of this study include its double-blind RCT
design, high treatment adherence, use of validated out-
come measures, and 100% follow-up. Moreover, the pilot
design enabled the generation of preliminary effect size
estimates to inform future larger-scale trials. Limitations
include the relatively small sample size, single-center
design, short follow-up duration, and lack of long-term
outcome data. In addition, pathological assessment was
incomplete in some participants. Future studies should
recruit larger samples, evaluate whether benefits per-
sist beyond the washout period, and assess efficacy in
other patient subgroups, such as those with post-erad-
ication functional dyspepsia or more severe baseline
inflammation.

Rebamipide did not show a significant advantage over
placebo in alleviating dyspeptic symptoms during the PPI
washout period prior to H. pylori testing.

Data Availability Statement: The datasets generated and/or ana-
lyzed during the current study are not publicly available due to hos-
pital and ethics committee regulations but are available from the
corresponding author upon reasonable request.

258



Suksai et al. Rebamipide for Dyspepsia During PPl Washout

Turk J Gastroenterol 2026; 37(2): 2561-259

Ethics Committee Approval: Ethical committee approval was
received from the Ethics Committee of the Burapha University
Ethics Committee (Approval no: IRB1-082/2567, Date: August 15,
2024).

Informed Consent: Written informed consent was obtained from
the patients/patient who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — N.S; Design — N.S., SV,
Supervision - R.C,, S.Y., RW.,; Resources — N.S; Materials - N.S, R.C,,
A.J.; Data Collection and/or Processing — N.S., R.C., AJ.; Analysis and/
or Interpretation — N.S,, RC, S.Y., RW., Literature Search — N.S;;
Writing Manuscript — N.S,, S.Y., RW., AJ;; Critical Review - N.S., R.C,
SY,RW, Al

Acknowledgements: The placebo was prepared by a project under
the Faculty of Pharmaceutical Sciences, Burapha University.

Declaration of Interests: The authors have no conflicts of interest
to declare.

Funding: The authors declare that this study has received no finan-
cial support.

REFERENCES

1. Hooi JKY, Lai WY, Ng WK, et al. Global prevalence of Helicobacter
pylori infection: systematic review and meta-analysis. Gastroenter-
ology. 2017;153(2):420-429. [CrossRef]

2.Chen YC, Malfertheiner P, Yu HT, et al. Global prevalence of
Helicobacter pylori infection and incidence of gastric cancer
between 1980 and 2022. Gastroenterology. 2024,166(4):605-619.
[CrossRef]

3.World Gastroenterology Organisation. WGO Global Guidelines:
Helicobacter pylori. Milwaukee, WI: World Gastroenterology Organi-
sation. 2021. Available at: https://www.worldgastroenterology.org.
Accessed April 8, 2025.

4.Wang YK, Kuo FC, Liu CJ, et al. Diagnosis of Helicobacter pylori
infection: current options and developments. World J Gastroenterol.
2015;21(40):11221-11235. [CrossRef]

5.Best LM, Takwoingi Y, Siddique S, et al. Non-invasive diagnostic
tests for Helicobacter pylori infection. Cochrane Database Syst Rev.
2018;3(3):CD012080. [CrossRef]

6.Chey WD, Howden CW, Moss SF, et al. ACG clinical guideline: treat-
ment of Helicobacter pylori infection. Am J Gastroenterol.
2024;119(9):1730-1753. [CrossRef]

7.Nyssen OP, Bordin D, Tepes B, et al. European Registry on Helico-
bacter pylori management (Hp-EuReg): patterns and trends in first-
line empirical eradication prescription and outcomes of 5 years and
21,533 patients. Gut. 2021;70(1):40-54. [CrossRef]

8.Smith SM, eds. Helicobacter pylori: Methods and Protocols. New
York, NY: Springer Nature; 2021. (Methods in Molecular Biology; vol
2283).

9.Mana F, Van Laer W, Bossuyt A, Urbain D. The early effect of proton
pump inhibitor therapy on the accuracy of the "*C-urea breath test.
Dig Liver Dis. 2005,;37(1):28-32. [CrossRef]

10. Adachi K, Fujishiro H, Mihara T, Komazawa Y, Kinoshita Y. Influ-
ence of lansoprazole, famotidine, Roxatidine and rebamipide admin-
istration on the urea breath test for the diagnosis of Helicobacter
pylori infection. J Gastroenterol Hepatol. 2003;18(2):168-171.
[CrossRef]

11. Tsuda M, Kato M, Ono S, et al. Changes of dyspeptic symptom
after successful eradication in Helicobacter pylori-associated dys-
pepsia. Digestion. 2020;101(2):165-173. [CrossRef]

12. Naito Y, Yoshikawa T. Rebamipide: a gastrointestinal protective
drug with pleiotropic activities. Expert Rev Gastroenterol Hepatol.
2010;4(3):261-270. [CrossRef]

13.Kamada T, Sato M, Tokutomi T, et al. Rebamipide improves
chronic inflammation in the lesser curvature of the corpus after Heli-
cobacter pylori eradication: a multicenter study. BioMed Res Int.
2015;2015:865146. [CrossRef]

14. Terano A, Arakawa T, Sugiyama T, et al. A pilot study to evaluate
a new combination therapy for gastric ulcer: Helicobacter pylori
eradication therapy followed by gastroprotective treatment with
rebamipide. J Gastroenterol Hepatol. 2006;21(1 pt 1):103-109.
[CrossRef]

15. Nishizawa T, Nishizawa Y, Yahagi N, Kanai T, Takahashi M,
Suzuki H. Effect of supplementation with rebamipide for Helicobac-
ter pylori eradication therapy: a systematic review and meta-analy-
sis. J Gastroenterol Hepatol. 2014,29(Suppl 4):20-24. [CrossRef]
16. Rabeneck L, Cook KF, Wristers K, Souchek J, Menke T, Wray NP.
SODA (severity of dyspepsia assessment): a new effective outcome
measure for dyspepsia-related health. J Clin  Epidemiol.
2001;54(8):755-765. [CrossRef]

17. Malt UF, Mogstad TE, Refnin IB. Goldberg’s general health ques-
tionnaire. Tidsskr Nor Laegeforen. 1989;109(13):1391-1394.

18. Department of Mental Health, Ministry of Public Health, Thailand.
Thai General Health Questionnaire (Thai GHQ-12). 2002. Available
at: https://dmh.go.th/test/download/files/ghq.pdf. Accessed April 8,
2025.

19. Yongwatana K, Harinwan K, Chirapongsathorn S, et al. Curcuma
longa Linn versus omeprazole in treatment of functional dyspepsia:
a randomized, double-blind, placebo-controlled trial. J Gastroenterol
Hepatol. 2022;37(2):335-341. [CrossRef]

20.Kongkam P, Khongkha W, Lopimpisuth C, et al. Curcumin and
proton pump inhibitors for functional dyspepsia: a randomised, dou-
ble-blind controlled trial. BMJ Evid Based Med. 2023,;28(6):399-406.
[CrossRef]

21. Julious SA. Sample size of 12 per group rule of thumb for a pilot
study. Pharm Stat. 2005,;4(4):287-291. [CrossRef]

22.Drossman DA, Chang L, Chey WD, et al. Rome IV Functional Gas-
trointestinal Disorders — Disorders of Gut-Brain Interaction. 4th ed.
vol 1. Raleigh, NC: The Rome Foundation; 2016.

23.Andreev DN, Maev IV, Dicheva DT, Samsonov AA, Partzvania-
Vinogradova EV. Efficacy and safety of the use of rebamipide in the
scheme of triple eradication therapy of Helicobacter pylori infection:
aprospectiverandomizedcomparative study. TerArkh.2018;90(8):27-
32. [CrossRef]

24.Haruma K, Ito M, Kido S, et al. Long-term rebamipide therapy
improves Helicobacter pylori-associated chronic gastritis. Dig Dis
Sci. 2002;47(4):862-867. [CrossRef]

25.Andreev DN, Maev |V, Dicheva DT. Efficiency of the inclusion of
rebamipide in the eradication therapy for Helicobacter pylori infec-
tion: meta-analysis of randomized controlled studies. J Clin Med.
2019;8(9):1498. [CrossRef]

259


https://dx.doi.org/10.1053/j.gastro.2017.04.022
https://dx.doi.org/10.1053/j.gastro.2023.12.022
https://www.worldgastroenterology.org
https://dx.doi.org/10.3748/wjg.v21.i40.11221
https://dx.doi.org/10.1002/14651858.CD012080.pub2
https://dx.doi.org/10.14309/ajg.0000000000002968
https://dx.doi.org/10.1136/gutjnl-2020-321372
https://dx.doi.org/10.1016/j.dld.2004.09.007
https://dx.doi.org/10.1046/j.1440-1746.2003.02922.x
https://dx.doi.org/10.1159/000497432
https://dx.doi.org/10.1586/egh.10.25
https://dx.doi.org/10.1155/2015/865146
https://dx.doi.org/10.1111/j.1440-1746.2005.04191.x
https://dx.doi.org/10.1111/jgh.12769
https://dx.doi.org/10.1016/s0895-4356(00)00365-6
https://dmh.go.th/test/download/files/ghq.pdf
https://dx.doi.org/10.1111/jgh.15705
https://dx.doi.org/10.1136/bmjebm-2022-112231
https://dx.doi.org/10.1002/pst.185
https://dx.doi.org/10.26442/terarkh201890827-32
https://dx.doi.org/10.1023/a:1014716822702
https://dx.doi.org/10.3390/jcm8091498

Supplementary Table 1. Additional baseline characteristics of the study population

Rebamipide group Placebo group

Demographic characteristics (n=32) (n=33) p-value
Comorbidities$

Diabetes mellitus, n (%)* 16 (50%) 19 (567.6%) 0.54

Hypertension, n (%)* 11 (34.4%) 14 (42.4%) 0.51

Gastro-esophageal reflux disease, n (%)* 8 (25%) 7 (21.2%) 0.72

Constipation, n (%)* 4 (12.5%) 3(9.1%) 0.66

Other, n (%)* 11 (34.4%) 14 (42.4%) 0.505
Previous PPl use, n (%)* 21 (65.6%) 18 (54.5%) 0.36
High-volume alcohol consumption, n (%)* 0 (0%) 0 (0%) NA
Excessive caffeine intake, n (%)* 18 (56.3%) 22 (66.7%) 0.39
Irregular eating habits, n (%)* 23 (71.9%) 22 (66.7%) 0.65
H. pylori diagnostic method

Histological staining, n (%)* 12 (37.5%) 9 (27.3%) 0.38

Urease test, n (%)* 14 (43.8%) 19 (57.6%) 0.27

Urea breath test, n (%)* 6 (18.8%) 4 (12.1%) 0.46

Stool H. pylori antigen, n (%)* 0 (0%) 1(3%) 0.32

Data are displayed as the mean + standard deviation (SD)t and number (%).*

p-values were calculated using the independent t-test or the Mann-Whitney U test for continuous variables, and the chi-square or Fisher's exact test for
categorical variables. Statistical significance was defined as p < 0.05. Analysis was conducted based on the intention-to-treat population.

SThese data were obtained from medical records and documented diagnoses.

PPI, proton-pump inhibitor; H. pylori, Helicobacter pylori




