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Background/Aims: Fexuprazan is a novel potassium-competitive acid blocker that could be of 
benefit to patients with gastric mucosal injury. The aim of this study was to assess the 2-week 
efficacy and safety of fexuprazan in patients with acute or chronic gastritis.
Methods: In this study, 327 patients with acute or chronic gastritis who had one or more gastric 
erosions on endoscopy and subjective symptoms were randomized into three groups receiving 
fexuprazan 20 mg once a day (q.d.), fexuprazan 10 mg twice a day (b.i.d.), or placebo for 2 
weeks. The posttreatment assessments were the primary endpoint (erosion improvement rate), 
secondary endpoints (cure rates of erosion and edema and improvement rates of redness, hem-
orrhage, and subjective symptoms), and drug-related adverse events.
Results: Among the patients, 57.8% (59/102), 65.7% (67/102), and 40.6% (39/96) showed ero-
sion improvement 2 weeks after receiving fexuprazan 20 mg q.d., fexuprazan 10 mg b.i.d., and 
placebo, respectively. Both fexuprazan 20 mg q.d. and 10 mg b.i.d. showed superior efficacy 
to the placebo (p=0.017 and p<0.001, respectively). Likewise, both fexuprazan 20 mg q.d. and 
10 mg b.i.d. also showed higher erosion healing rates than the placebo (p=0.033 and p=0.010, 
respectively). No difference was noted in the edema healing rate and the improvement rates for 
redness, hemorrhage, and subjective symptoms between the fexuprazan and placebo groups. 
No significant difference was noted in the incidence of adverse drug reactions.
Conclusions: Fexuprazan 20 mg q.d. and 10 mg b.i.d. for 2 weeks showed therapeutic efficacy 
superior to that of placebo in patients with acute or chronic gastritis (ClinicalTrials.gov identifier 
NCT04341454). (Gut Liver 2023;17:884-893)
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INTRODUCTION

Gastritis is one of the most common clinically diag-
nosed diseases in the world, especially in Korea. It refers to 
the histologic infiltration of inflammatory cells in the gas-
tric mucosa. However, endoscopic findings, such as ero-
sion, edema, redness, and hemorrhage, are frequently la-
beled as gastritis in the clinical setting despite the relatively 
poor correlation between these endoscopic features and 
histologic gastritis.1 Specifically, erosion as a distinct mu-
cosal defect is observed during acute gastritis and the acute 
exacerbation of chronic gastritis.1 Since the prevalence of 
gastritis has been gradually increasing in Korea,2 the need 
for effective gastritis therapies has been also increasing.

Currently, gastritis has no established treatment. The 
treatment mainly involves the control of the symptoms and 
the improvement of gastric lesions. Therefore, empirical 
treatment is mostly done with drugs that suppress gastric 
acid secretion, modulate gastrointestinal motility, or pro-
tect the gastric mucosa.3 In clinical practice, acid-reducing 
agents, such as H2-receptor antagonists and proton pump 
inhibitors (PPIs), are commonly used with a satisfactory 
effect in controlling gastritis symptoms. However, a few 
studies have reported the effects of H2-receptor antagonists 
and PPIs in the endoscopic improvement of acute and 
chronic gastritis.4

The recently developed potassium-competitive acid 
blockers (P-CABs) inhibit H+, K+-ATPase by reversible po-
tassium-competitive ionic binding without acid activation 
and have a relatively longer half-life than PPIs.5 P-CABs 
(e.g., vonoprazan and tegoprazan) have shown therapeu-
tic effects similar to those of PPIs in patients with peptic 
ulcer and reflux esophagitis.6-9 Fexuprazan (Daewoong 
Pharmaceutical Co., Ltd., Seoul, Korea) is a novel P-CAB 
and it was found to inhibit gastric acid secretion equal to 
or greater than vonoprazan in a pre-clinical study.10 Fexu-
prazan has favorable pharmacokinetics and pharmacody-
namics, such as rapid action (a median Tmax of 1.75 to 3.5 
hours), long elimination half-life (approximately 9 hours), 
and no significant influence by medication time (before 
meals vs after meal) in healthy subjects.10 Furthermore, it 
shows sufficient inhibition of gastric acid secretion from 
a single administration and the duration of its action is 
sustained during the night. Additionally, it has antiulcer 
effects in reflux esophagitis and indomethacin-induced 
gastric injury models.10 Therefore, we conducted a multi-
center, randomized, double-blind, placebo-controlled, par-
allel-group phase III study to assess the efficacy and safety 
of fexuprazan for 2 weeks in patients with acute or chronic 
gastritis.

MATERIALS AND METHODS

1. Study population
This study was a multicenter (24 medical centers), 

randomized, double-blind, placebo-controlled, phase III 
clinical trial conducted in Korea from May 2020 to August 
2021. We enrolled symptomatic patients aged 19 to 75 
years with acute or chronic gastritis who had one or more 
gastric erosions on baseline esophagogastroduodenoscopy 
(EGD) and one or more subjective symptoms requiring 
medical treatment. The exclusion criteria comprised pa-
tients with the following conditions: (1) peptic ulcer in the 
active or healing stage; (2) reflux esophagitis, long-segment 
Barrett’s oesophagus (≥3 cm), gastroesophageal varices, 
or esophageal stenosis; (3) inflammatory bowel disease, 
primary esophageal motility disorder, or pancreatitis; (4) 
history of a gastrointestinal surgery, such as an operation 
to inhibit gastric acid secretion, and an esophagogastric 
surgery; (5) Zollinger–Ellison syndrome or pyloric ob-
struction; (6) significant hepatic, renal, neurologic, cardio-
vascular, pulmonary, endocrine, haemato-oncologic, or 
urologic impairment; (7) cardiovascular or cerebrovascular 
event within 24 weeks; (8) systemic bleeding tendency, 
coagulation disorder, or thrombotic disorder; (9) history of 
malignancy within 5 years; (10) clinically significant psy-
chiatric disorder; (11) drug or alcohol abuse within 1 year; 
(12) known hypersensitivity to P-CABs; (13) acquired im-
munodeficiency syndrome or viral hepatitis B or C; (14) 
previous use of any H2-receptor antagonists, PPIs, P-CABs, 
gastrin receptor antagonists, antacids, prostaglandin ana-
logues, anticholinergic drugs (muscarinic receptor antago-
nists), or gastric mucosal protective agents within 2 weeks 
of the investigational product administration; (15) current-
ly taking corticosteroids, nonsteroidal anti-inflammatory 
drugs, aspirin, anti-thrombotic agents, bisphosphonates, 
antispasmodics, prokinetics, iron supplements, serotonin 
re-uptake inhibitors, or herbal medicines within 2 weeks of 
the investigational product administration and during the 
study period; (16) abnormal laboratory test values upon 
screening (blood urea nitrogen, serum creatinine, total 
bilirubin, alanine aminotransferase, and aspartate amino-
transferase >2× the upper limit of normal); (17) pregnancy 
or lactation; and (18) nonuse of contraception during 
childbearing age.

This trial was conducted following the principles of 
Good Clinical Practice and the Declaration of Helsinki. 
The study protocol was approved by the Institutional Re-
view Board of each of the 24 participating institutions (IRB 
number: 2020-02-032). Written informed consent was 
obtained from all the participants upon enrolment.  This 
trial was registered as a standard, randomized clinical trial 
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(ClinicalTrials.gov: NCT04341454).

2. Randomization
The participants underwent electrocardiography, blood, 

urinalysis, and EGD screening tests. Based on the screen-
ing test results, the eligible patients were randomized into 
three equal groups wherein they were given fexuprazan 20 
mg once a day (q.d.), fexuprazan 10 mg twice a day (b.i.d.), 
or a placebo for 2 weeks. Therefore, the investigational 
drugs were orally administered twice daily (two tablets in 
the morning and one tablet in the evening), while main-
taining an interval of 12 hours without regard to meals, 
for a total of 2 weeks. This study was assigned by central 
enrolment and randomized by an interactive web response 
system. The participants were stratified by gastritis status 
(acute or chronic) as classified by their EGD findings. On 
EGD, acute gastritis was defined as the presence of muco-
sal edema, redness, and hemorrhage, whereas chronic gas-
tritis was defined as the presence of atrophy and metapla-
sia.11 Helicobacter pylori infection was examined using at 
least one of the following methods: histology, rapid urease 
test, and urea breath test.

This study was conducted in a double-blind manner. 
During allocation, the participants were assigned numbers, 
which were used by investigators to describe the investiga-
tional products provided by clinical trial pharmacists to the 
participants. To maintain the double-blind study design 
throughout the treatment period, the investigational drugs 
were administered in a double-dummy manner. Each 
patient visited the treating hospital for a follow-up EGD 
2 weeks after initiating the medication. Compliance was 
determined by the number of remaining tablets per drug 
type at the follow-up visit.

3. Study assessments
1) Efficacy

Each patient underwent an EGD before and 2 weeks 
after treatment initiation. Based on the EGD results, gas-
tric erosion was scored from 1 to 4 (1: no visible erosion; 
2: one or two erosions; 3: three to five erosions; 4: more 
than five erosions).3,12 The primary efficacy endpoint was 
the improvement rate of erosions, defined as the percent-
age of the patients with an erosion score improved by 
50% or more (e.g., 4→2, 4→1, 3→1, or 2→1) at the follow-
up EGD 2 weeks after treatment initiation. Before the 
start of the clinical trial, the principal investigators from 
the participating institutions discussed how to assess en-
doscopic findings, especially erosion. To ensure a unified 
assessment, all the EGD examinations were recorded and 
evaluated by the principal investigators, who re-confirmed 
the data in cases wherein the sub-investigators conducted 

the EGD. Since accurately assessing the presence of gastric 
erosions at screening EGD was essential to derive reliable 
study results, the screening EGD images were re-evaluated 
by independent investigators who did not participate in 
this study.

The secondary efficacy endpoints were the healing rates 
of erosion and edema, the improvement rates of redness 
and hemorrhage, and the improvement rate of subjective 
symptoms 2 weeks after treatment initiation. Edema was 
scored 1–2; redness, 1–4; and hemorrhage, 1–5.12,13 The 
healing of erosion and edema was defined as the disap-
pearance of erosion and edema, and the improvement of 
redness and hemorrhage was defined as a ≥50% reduc-
tion in their initial scores at the follow-up EGD 2 weeks 
after treatment initiation. The subjective symptoms were 
self-reported and consisted of epigastric pain, heartburn, 
epigastric discomfort, early satiety, postprandial fullness, 
intragastric pooling, upper abdominal bloating, nausea, 
vomiting, and excessive belching.14,15 The intensity of 
symptoms was scored from 0 to 4 (0: no problem, 1: mild 
problem, 2: moderate problem, 3: severe problem, and 4: 
very severe problem). The frequency of symptoms was 
scored from 0 to 4 (0: absent, 1: one to two days per week, 
2: three to four days per week, 3: five to six days per week, 
and 4: every day). The symptom scores were obtained 
through the sum of the intensity and frequency scores of 
the ten symptoms, with a maximum score of 80. The im-
provement of subjective symptoms was defined as a ≥50% 
reduction in the initial gastritis symptom scores. In addi-
tion, the improvement rate of erosions according to the H. 
pylori infection status (positive or negative) and gastritis 
status (acute or chronic) was also investigated as explor-
atory endpoints.

2) Safety
Safety assessments included adverse events (AEs) and 

adverse drug reactions (ADRs), including any gastrointes-
tinal symptoms and abnormalities in the electrocardiog-
raphy, laboratory findings, or vital signs. All AEs reported 
during the study, regardless of their relationship with the 
investigational product, were recorded in detail in terms of 
the date of onset, duration, seriousness, severity, required 
treatment modification, causal relationship with the study 
medication, and outcome. ADRs were defined as AEs for 
which a causal relationship could not be ruled out. AEs 
and ADRs were recorded using the Medical Dictionary for 
Regulatory Activities (MedDRA) version 24.0 and classi-
fied using System Organ Class and Preferred Term.

4. Sample size and statistical analysis
Based on previous studies,4,16-18 we estimated the sample 
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size by assuming that the efficacy rates of placebo and ac-
id-reducing agents, such as revaprazan and ranitidine, for 
the gastric erosions determined by EGD were 40.0% and 
65.2%, respectively. Based on these threshold parameters, 
the total sample size calculated was 327 divided into 109 
participants per group, with a power of 90% at a two-sided 
significance level of 0.025 and a dropout rate of 15%.

The patient data were subjected to three types of analy-
ses: safety set, full-analysis set (FAS), and per-protocol 
set (PPS). Efficacy assessments were primarily analyzed 
through the FAS, which included all the participants who 
had data on the primary efficacy evaluation parameters 
after treatment with the investigational products. After ex-
amination by the independent investigators, those found to 
have no erosion on baseline EGD were excluded from the 
FAS analysis because the primary efficacy endpoint was 
the improvement rate of erosions based on the number of 
erosions detected on EGD. The safety set analysis, from 
which safety data were principally based, included all data 
from randomly assigned participants who took at least 
one dose of the investigational products after randomiza-
tion and had at least one safety assessment follow-up. The 
PPS analysis was focused on the participants from the FAS 
analysis with data indicating that they had completed the 
clinical trial according to the protocol.

Efficacy parameters were presented as frequency and 
proportion (with a 95% confidence interval [CI]) in each 
group. To compare the placebo group and each of the 
fexuprazan groups, the common risk difference between 
the two treatment groups (the fexuprazan group exclud-
ing the placebo group) and p-value were presented using 
the Cochran–Mantel–Haenszel method with a stratifica-

tion factor (acute or chronic gastritis on baseline EGD) 
adjusted. The Hochberg’s step-up procedure was used to 
adjust the significance level for multiple comparisons. Sta-
tistical analyses of other parameters were performed using 
the one-way analysis of variance or Kruskal-Wallis test for 
continuous data and the chi-square or Fisher exact test for 
categorical data. Statistical analyses were performed using 
SAS version 9.4 (SAS Institute Inc., Cary, NC, USA), and a 
p-value <0.05 was considered statistically significant.

RESULTS

1. Allocation of the patients
Of the 615 participants enrolled in the study, 288 were 

ineligible based on the inclusion/exclusion criteria. A total 
of 327 eligible patients were randomized into the three 
treatment groups: fexuprazan 20 mg q.d. (n=110), fexu-
prazan 10 mg b.i.d. (n=108), and the placebo (n=109). 
Two patients assigned to the fexuprazan 20 mg q.d. and 
placebo groups withdrew consent before taking the inves-
tigational product and were excluded from the safety set 
analysis. Additionally, 25 patients were excluded from the 
FAS analysis due to the absence of primary efficacy results 
(n=11) and erosion on baseline EGD upon the indepen-
dent review (n=14). Therefore, 300 patients (fexuprazan 20 
mg q.d., n=102; fexuprazan 10 mg b.i.d., n=102; placebo, 
n=96) were included in the FAS analysis. Before perform-
ing the PPS analysis, ten patients were excluded because of 
protocol violation (n=9) and prohibited drug intake (n=1). 
Consequently, the data for 290 patients (fexuprazan 20 mg 
q.d., n=95; fexuprazan 10 mg b.i.d., n=102; placebo, n=93) 

Enrolled
(n=615)

Screening failure (n=288)

Randomized
(n=327)

Fexuprazan 20 mg
once a day (n=110)

Safety set
(n=109)

Full- set
(n=102)
analysis

Per-protocol set
(n=95)

No efficacy data collection (n=4)
No erosion after independent review (n=3)

No treatment (n=1)

Protocol violation (n=6)
Prohibited drug (n=1)

Fexuprazan 10 mg
twice a day (n=108)

Safety set
(n=108)

Full-analysis set
(n=102)

Per-protocol set
(n=102)

No efficacy data collection (n=3)
No erosion after independent review (n=3)

Placebo
(n=109)

Safety set
(n=108)

Full- set
(n=96)
analysis

Per-protocol set
(n=93)

No efficacy data collection (n=4)
No erosion after independent review (n=8)

No treatment (n=1)

Protocol violation (n=3)

Fig. 1.Fig. 1. Flowchart of patient progression through the study. 
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were used in the PPS analysis. Fig. 1 presents the flowchart 
of patient progression through the study.

2. Demographics and clinical characteristics
Table 1 shows the demographic and clinical characteris-

tics of the patients in the three groups. No differences were 
noted among the three groups in terms of age, sex, body 
mass index, alcohol consumption, H. pylori infection, gas-
tritis status, and subjective symptom scores (Table 1). The 
proportion of smokers was significantly higher in the fexu-
prazan 20 mg q.d. group than that of the other groups. The 
baseline endoscopic findings (erosion, edema, redness, and 
hemorrhage) of the patients were comparable among the 
three groups (Table 2).

3. Drug compliance
Drug compliance rates throughout the treatment period 

were 96.8%, 97.9%, and 98.2% in the fexuprazan 20 mg q.d., 
fexuprazan 10 mg b.i.d., and placebo groups, respectively; 
the drug compliance rate did not differ among the three 
groups (p=0.952).

4. Primary efficacy assessment
Based on the FAS analysis, the erosion improve-

ment rates 2 weeks after treatment initiation were 57.8% 
(59/102), 65.7% (67/102), and 40.6% (39/96) with the use 
of fexuprazan 20 mg q.d., fexuprazan 10 mg b.i.d., and 
the placebo, respectively (Table 3). The common risk dif-
ferences between each fexuprazan group and the placebo 
group were 17.0% (95% CI, 3.3% to 30.6%) and 25.1% 
(95% CI, 11.7% to 38.6%) for the fexuprazan 20 mg q.d. 
and 10 mg b.i.d. groups, respectively. Both the fexuprazan 
20 mg q.d. and 10 mg b.i.d. groups had erosion improve-
ment rates significantly higher than that of the placebo 
group (p=0.017 and p<0.001, respectively) (Fig. 2). In the 
PPS analysis, the erosion improvement rates 2 weeks after 
treatment initiation were 58.9% (59/95), 65.7% (67/102), 
and 40.9% (38/93) with the use of fexuprazan 20 mg q.d., 
fexuprazan 10 mg b.i.d., and the placebo, respectively. The 
common risk differences between each fexuprazan group 
and the placebo group were 17.9% (95% CI, 3.9% to 31.9%) 
and 24.9% (95% CI, 11.3% to 38.5%) for the fexuprazan 
20 mg q.d. and 10 mg b.i.d. groups, respectively. Both the 
fexuprazan 20 mg q.d. and 10 mg b.i.d. groups had erosion 
improvement rates significantly higher than that of the 
placebo group (p=0.014 and p<0.001, respectively). Based 
on the results of the FAS and PPS analyses, fexuprazan was 
superior to the placebo in improving gastric erosions.

Table 1.Table 1. Baseline Demographic and Clinical Characteristics of the Study Participants (Full-Analysis Set)

Characteristic
Fexuprazan

Placebo (n=96) p-value
20 mg once a day (n=102) 10 mg twice a day (n=102)

Age, yr 44.4±13.8 46.4±13.3 47.2±13.8 0.293
Sex 0.324
    Male 37 (36.3) 36 (35.3) 43 (44.8)
    Female 65 (63.7) 66 (64.7) 53 (55.2)
Body mass index, kg/m2 23.7±3.0 23.7±3.2 24.3±3.7 0.570
Smoking status 0.037
    Non-smoker 77 (75.5) 79 (77.5) 70 (72.9)
    Smoker 23 (22.6) 12 (11.8) 16 (16.7)
    Ex-smoker 2 (2.0) 11 (10.8) 10 (10.4)
Alcohol consumption 0.957
    Non-drinker 29 (28.4) 29 (28.4) 28 (29.2)
    Drinker 59 (57.8) 59 (57.8) 58 (60.4)
    Ex-drinker 14 (13.7) 14 (13.7) 10 (10.4)
Helicobacter pylori infection* 0.868
    Positive 24 (24.0) 22 (21.6) 20 (21.1)
    Negative 76 (76.0) 80 (78.4) 75 (78.9)
Gastritis status 0.655
    Acute gastritis 72 (70.6) 66 (64.7) 66 (68.8)
    Chronic gastritis 30 (29.4) 36 (35.3) 30 (31.3)
Symptom score
    Total 18.8±11.9 20.5±13.1 16.6±11.8 0.103
    Severity 9.2±5.7 10.3±6.9 8.2±5.8 0.105
    Frequency 9.7±6.5 10.2±6.5 8.4±6.2 0.117

Data are presented as mean±SD or number (%).
*Test for H. pylori infection was not performed in two patients from the fexuprazan 20 mg once a day group and one patient from the placebo 
group.
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5. Secondary efficacy assessment
The erosion healing rates 2 weeks after treatment ini-

tiation were 54.9% (56/102), 57.8% (59/102), and 39.6% 
(38/96) with the use of fexuprazan 20 mg q.d., fexuprazan 
10 mg b.i.d., and the placebo, respectively (Table 4). The 
common risk differences between each fexuprazan group 
and the placebo group were 15.0% (95% CI, 1.35% to 
28.7%) and 18.4% (95% CI, 4.73% to 32.1%) for the fexu-
prazan 20 mg q.d. and 10 mg b.i.d. groups, respectively. 
Both the fexuprazan 20 mg q.d. and 10 mg b.i.d. groups 
had erosion healing rates significantly higher than that of 
the placebo group (p=0.033 and p=0.010, respectively).

The healing rate of edema and the improvement rates of 
redness and hemorrhage in the fexuprazan 20 mg q.d. and 

Table 2.Table 2. Baseline Endoscopic Findings in the Study Participants (Full-Analysis Set)

Endoscopic finding
Fexuprazan

Placebo (n=96) p-value
20 mg once a day (n=102) 10 mg twice a day (n=102)

Erosion score 0.220
    1 (no erosion) 0 0 0
    2 (1–2 erosions) 58 (56.9) 58 (56.9) 53 (55.2)
    3 (3–5 erosions) 34 (33.3) 25 (24.5) 33 (34.4)
    4 (≥6 erosions) 10 (9.8) 19 (18.6) 10 (10.4)
Edema score 0.571
    1 (none) 75 (73.5) 72 (70.6) 64 (66.7)
    2 (present) 27 (26.5) 30 (29.4) 32 (33.3)
Redness score 0.155
    1 (none) 46 (45.1) 48 (47.1) 34 (35.4)
    2 (mild) 48 (47.1) 39 (38.2) 55 (57.3)
    3 (moderate) 6 (5.9) 11 (10.8) 6 (6.3)
    4 (severe) 2 (2.0) 4 (3.9) 1 (4.0)
Hemorrhage score 0.355
    1 (none) 73 (71.6) 85 (83.3) 78 (81.3)
    2 (1 hemorrhagic lesion) 10 (9.8) 9 (8.8) 5 (5.2)
    3 (2–5 hemorrhagic lesions) 14 (13.7) 6 (5.9) 8 (8.3)
    4 (6–10 hemorrhagic lesions) 4 (3.9) 1 (1.0) 4 (4.2)
    5 (>10 hemorrhagic lesions) 1 (1.0) 1 (1.0) 1 (1.0)

Data are presented as number (%).

Table 3.Table 3. Primary Efficacy Assessment: Erosion Improvement Rates

Fexuprazan
Placebo

20 mg once a day 10 mg twice a day

Full-analysis set
No. of patients 102 102 96
Erosion improvement rate, No. (%) 59 (57.8) 67 (65.7) 39 (40.6)
Common risk difference (95% CI) 17.0 (3.3–30.6) 25.1 (11.7–38.6)
p-value* 0.017 <0.001

Per-protocol set
No. of patients   95 102 93
Erosion improvement rate, No. (%) 56 (58.9) 67 (65.7) 38 (40.9)
Common risk difference (95% CI) 17.9 (3.9–31.9) 24.9 (11.3–38.5)
p-value* 0.014 <0.001

CI, confidence interval.
*Compared with the placebo group.
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Fig. 2.Fig. 2. Erosion improvement rate according to the full participant 
analysis set.
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10 mg b.i.d. groups did not differ from that of the placebo 
group (74.1% and 73.3% vs 68.8%, p=0.649 and p=0.783; 
51.8% and 48.1% vs 50.0%, p=0.810 and p=0.915; and 
82.8% and 94.1% vs 77.8%, p=0.700 and p=0.228, respec-
tively). The improvement rates of subjective symptoms in 
the fexuprazan 20 mg q.d. and 10 mg b.i.d. groups did not 
differ from that of the placebo group (61.8% and 67.6% vs 
70.8%, p=0.182 and p=0.636, respectively).

Subgroup analyses were performed on the status of H. 
pylori infection and gastritis. In patients without H. pylori 
infection, both the fexuprazan 20 mg q.d. and 10 mg b.i.d. 
groups had erosion improvement rates significantly higher 
than that of the placebo group (57.9% [44/76] and 61.3% 
[49/80] vs 41.3% [31/75], p=0.045 and p=0.014, respective-
ly). In patients with H. pylori infection, only the fexupra-
zan 10 mg b.i.d. group had an erosion improvement rate 
significantly higher than that of the placebo group (81.8% 
[18/22] vs 40.0% (8/20), p=0.007). In patients with acute 
gastritis, both the fexuprazan 20 mg q.d. and 10 mg b.i.d. 
groups had erosion improvement rates significantly higher 

than that of the placebo group (63.9% [46/72] and 65.2% 
[43/66] vs 42.4% [28/66], p=0.012 and p=0.009, respec-
tively). In patients with chronic gastritis, only the fexupra-
zan 10 mg b.i.d. group had an erosion improvement rate 
significantly higher than that of the placebo group (66.7% 
[24/36] vs 36.7% (11/30), p=0.015).

6. Safety
During the study period, nine patients in the fexupra-

zan 20 mg q.d. group (8.3%, 11 cases), nine patients in the 
fexuprazan 10 mg b.i.d. group (8.3%, 15 cases), and five 
patients in the placebo group (4.6%, 6 cases) reported AEs. 
Among them, four from the fexuprazan 20 mg q.d. group 
(3.7%, 6 cases), three from the fexuprazan 10 mg b.i.d. 
group (2.8%, 4 cases), and two from the placebo group 
(1.9%, 2 cases) were confirmed to have ADRs (Table 5), 
with gastrointestinal disorders being the most common. 
The occurrence of AEs and ADRs did not significantly 
vary among the three groups (p=0.479 and p=0.912, re-
spectively). There were no reports of serious AEs and/or 

Table 4.Table 4. Secondary Efficacy Assessment: Analysis of Other Endoscopic Findings and Subjective Symptoms (Full-Analysis Set)

Fexuprazan
Placebo

20 mg once a day 10 mg twice a day

Erosion healing 56/102 (54.9)* 59/102 (57.8)† 38/96 (39.6)
Edema healing 20/27 (74.1) 22/30 (73.3) 22/32 (68.8)
Redness improvement 29/56 (51.8) 26/54 (48.1) 31/62 (50.0)
Hemorrhage improvement 24/29 (82.8) 16/17 (94.1) 14/18 (77.8)
Symptom improvement 63/102 (61.8) 69/102 (67.6) 68/96 (70.8)

Data are presented as number (%).
*p=0.033 compared with the placebo group; †p=0.010 compared with the placebo group.

Table 5.Table 5. Incidence of Adverse Drug Reactions (Safety Set)

Fexuprazan
Placebo (n=108) p-value

20 mg once a day (n=109) 10 mg twice a day (n=108)

Gastrointestinal disorders 2 (1.8) [3] 1 (0.9) [2] 2 (1.9) [2]
    Abdominal distension 0 1 (0.9) [1] 0
    Abdominal pain 1 (0.9) [1] 1 (0.9) [1] 0
    Bowel habit change 1 (0.9) [1] 0 0
    Diarrhea 0 0 2 (1.9) [2]
    Dyspepsia 1 (0.9) [1] 0 0
Nervous system disorders 2 (1.8) [2] 0 0
    Headache 1 (0.9) [1] 0 0
    Somnolence 1 (0.9) [1] 0 0
Renal and urinary disorders 1 (0.9) [1] 0 0
    Urinary calculus 1 (0.9) [1] 0 0
Laboratory abnormalities 0 2 (1.9) [2] 0
    Liver enzyme elevation 0 1 (0.9) [1] 0
    Leukopenia 0 1 (0.9) [1] 0
Total 4 (3.7) [6] 3 (2.8) [4] 2 (1.9) [2] 0.912

Data are presented as number (%) [case].
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ADRs leading to drug discontinuation.

DISCUSSION

This was the first randomized, double-blind, controlled 
phase III study that evaluated the effectiveness of fexupra-
zan, a novel P-CAB, in patients with acute or chronic gas-
tritis. Two weeks of treatment with fexuprazan 20 mg q.d. 
and 10 mg b.i.d. was superior to the placebo, significantly 
improving erosions in patients with acute or chronic gas-
tritis. In addition, no difference was noted in the reported 
ADRs between the fexuprazan and placebo groups.

In 2021, fexuprazan was approved for the treatment of 
reflux esophagitis in Korea. The drug exhibited rapid acid 
inhibition with long-lasting effect;10 the median time to 
reach maximum drug concentration ranged from 1.8 to 
3.5 hours, and the half-life was approximately 9 hours. The 
mean gastric pH–time profile of the participants showed 
that fexuprazan 40 mg had an acid inhibitory potential 
similar to that of esomeprazole 40 mg.10 In addition, the 
high-fat diet given before fexuprazan administration did 
not cause clinically significant effects on the pharmacoki-
netics and pharmacodynamics of fexuprazan.10 Therefore, 
fexuprazan may likely have at least a therapeutic effect in 
acid-related diseases, such as gastroesophageal reflux dis-
ease and peptic ulcer disease, similar to that of the PPIs. It 
can be administered regardless of food intake, similar to 
other P-CABs. Considering gastric erosion as a mucosal 
injury is less severe than gastric ulcer, we selected 20 mg 
instead of 40 mg as a total dose of fexuprazan in the pres-
ent study.

Fexuprazan 20 mg q.d. and 10 mg b.i.d. achieved ero-
sion improvement and healing rates significantly higher 
than that of the placebo. The erosion improvement rates 
in the fexuprazan 20 mg q.d. and 10 mg b.i.d. groups were 
57.8% and 65.7%, respectively. These results are consistent 
with the erosion improvement rates after using ranitidine 
150 mg b.i.d. (60.5%) and another P-CAB, revaprazan 
100 mg q.d. (55.6%).4 However, the erosion improvement 
rate from using fexuprazan 20 mg was slightly lower than 
that of revaprazan 200 mg q.d. (79.9%).4 This could be 
explained by our study design, wherein we selected a total 
fexuprazan dose of 20 mg, a half dose of fexuprazan (40 
mg) that has a potency similar to that of esomeprazole 40 
mg or revaprazan 200 mg.

Using fexuprazan 20 mg q.d. resulted in an erosion im-
provement rate higher than that of the placebo only in pa-
tients without H. pylori infection; however, using fexupra-
zan 10 mg b.i.d. resulted in an erosion improvement rate 
significantly higher than that of the placebo, irrespective of 

H. pylori infection. Specifically, the erosion improvement 
rate was higher in patients with H. pylori infection than 
in patients without H. pylori infection (81.8% vs 61.3%). 
These results are consistent with that of a previous study 
wherein the erosion improvement rate was higher in pa-
tients with H. pylori infection than in those without H. 
pylori infection within the revaprazan group.4 Although in 
vitro studies showed that revaprazan has anti-inflamma-
tory and gastroprotective properties in H. pylori-infected 
gastric mucosa,19,20 further studies about the similar prop-
erties of fexuprazan in H. pylori-infected gastric mucosa 
are needed to explain the high erosion improvement rate 
among patients with H. pylori infection in this study.

We also analyzed the erosion improvement rate accord-
ing to gastritis status. In patients with acute gastritis, the 
erosion improvement rates in the fexuprazan 20 mg q.d. 
and 10 mg b.i.d. groups were 63.9% and 65.2%, respec-
tively, which were significantly higher than that in the pla-
cebo group. In patients with chronic gastritis, the erosion 
improvement rates in the fexuprazan 20 mg q.d. and 10 
mg b.i.d. groups were 43.3% and 66.7%, respectively; only 
fexuprazan 10 mg b.i.d. was superior to the placebo. These 
results suggest that frequent administration of fexuprazan 
might be required to treat erosions in patients with chronic 
gastritis.

The improvement rates of subjective symptoms in 
the fexuprazan 20 mg q.d. and 10 mg b.i.d. groups were 
61.8% and 67.6%, respectively, which was consistent with 
the results of a previous study about revaprazan 200 mg 
(66.7%).4 However, no significant difference was noted in 
the improvement rates of subjective symptoms between 
the fexuprazan and placebo groups. A recent network 
meta-analysis about drugs for functional dyspepsia showed 
that standard-dose PPIs are superior to a placebo, espe-
cially when the treatment duration was ≥8 weeks and the 
trial was conducted in the West.21 However, in the pres-
ent study, the treatment duration was only 2 weeks; most 
patients had mild symptoms, and the sample size was 
calculated based on the endoscopic findings. These could 
explain why no difference was noted in the improvement 
rates of subjective symptoms between the fexuprazan and 
placebo groups. Further, well-designed, prospective, mul-
ticenter studies are mandatory to investigate the efficacy of 
fexuprazan in patients with functional dyspepsia.

According to the safety analysis, no significant differ-
ences in the incidence of ADRs between the fexuprazan 
and placebo groups were noted (3.7%, 2.8%, and 1.9% 
for fexuprazan 20 mg q.d., 10 mg b.i.d., and the placebo, 
respectively). Moreover, no serious ADRs were reported 
throughout the study, confirming a safety profile for the 
oral administration of fexuprazan. Hepatoxicity is an im-
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portant obstacle to the clinical use of P-CABs. The first 
clinically used P-CAB in the world, revaprazan, is effec-
tive in treating gastritis and peptic ulcer disease but is 
not currently used in most countries except India due to 
hepatotoxicity.22 Based on the miR-122, liver enzyme and 
total bilirubin test results, the potential hepatotoxicity of 
fexuprazan in healthy male participants was not higher 
than that of the placebo.10 In the present study, mild liver 
enzyme elevation was observed in only one patient who 
took fexuprazan 10 mg b.i.d.

This study had several limitations. First, the included 
participants consisted of only Koreans; thus, the generaliz-
ability of the study results is limited to one ethnicity. How-
ever, a recent study showed that the pharmacokinetics and 
pharmacodynamics of fexuprazan were similar in healthy 
participants of different ethnicities (Korean, Japanese, and 
Caucasian).23 Therefore, fexuprazan would have similar ef-
ficacy in people of other ethnicities. Second, to investigate 
the effect of fexuprazan, we included the following endo-
scopic findings of gastritis: erosion, edema, redness, and 
hemorrhage, with erosion as the main endoscopic finding 
analyzed. However, the inter-observer agreement for the 
endoscopic findings of gastritis is poor.1 As such, the prin-
cipal investigators discussed how to assess the endoscopic 
findings before the start of the clinical trial. In addition, all 
the EGD data were evaluated by the principal investiga-
tors, and the screening EGD images were re-evaluated by 
independent investigators who did not participate in this 
study; this process could have reduced the inter-observer 
variability to some degree.

In conclusion, this study demonstrated that the novel P-
CAB, fexuprazan 20 mg q.d. and 10 mg b.i.d. for 2 weeks 
resulted in an efficacy statistically superior to that of the 
placebo in improving gastric erosions in patients with 
acute or chronic gastritis. With its good efficacy and safety 
profile, fexuprazan will be another promising option to 
treat gastritis.
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