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Gastroesophageal reflux disease (GERD) is a chronic and relapsing gastrointestinal disorder characterized by the reflux
of gastric contents into the esophagus, leading to troublesome symptoms and/or complications. Since the publication
of the 2020 Seoul Consensus on GERD, significant new evidence has emerged, particularly regarding acid-suppressive
therapies and diagnostic approaches. This 2025 focused update aims to refine GERD management strategies by incor-
porating the latest evidence on acid suppressive therapies and regional considerations in Asian populations. This study
builds on the 2020 Seoul Consensus by integrating systematic reviews, meta-analyses, and expert consensuses to offer
updated recommendations for the definition and medical treatment of GERD. These guidelines incorporate recent ad-
vances in acid-suppressive therapies, particularly potassium-competitive acid blockers, and adopt updated diagnostic
frameworks in accordance with the Lyon Consensus 2.0. Key clinical questions were identified and structured using the
following format: Population, Intervention, Comparator, Outcome. The resulting recommendations address the initial
treatment, long-term maintenance strategies, and role of personalized therapy based on disease severity, such as the
grade of reflux esophagitis. Six key statements are presented: updated definition and classification of GERD (Statement
1); initial and long-term treatment strategies tailored to GERD phenotypes, such as non-erosive reflux disease, mild ero-
sive esophagitis, and severe erosive esophagitis (Statements 2-5); and dose optimization strategies for long-term safety
(Statement 6). These guidelines aim to support gastroenterologists and general healthcare providers in making individu-
alized evidence-based decisions for GERD management.
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INTRODUCTION and relapsing gastrointestinal disorder characterized by
the reflux of gastric contents into the esophagus, leading
Gastroesophageal reflux disease (GERD) is a chronic to troublesome symptoms and/or complications.!? This
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patient-centered definition, originally proposed by the
Montreal Consensus,® has been widely adopted in clini-
cal practice. However, the heterogeneous nature of GERD
phenotypes and their overlap with functional disorders
highlight the need for more objective diagnostic criteria.
The Lyon Consensus 2.0, published in 2023, introduced a
revised diagnostic framework that emphasizes objective
physiologic testing and introduces the concept of "ac-
tionable GERD" to guide individualized therapy.*

GERD treatment is essential not only for prompt
symptom relief and mucosal healing, but also to prevent
chronic complications such as peptic strictures, Barrett's
esophagus, and esophageal cancer.®® Given the relaps-
ing nature of GERD, effective long-term maintenance
strategies are crucial for clinical decision making.

For more than 2 decades, proton pump inhibitors (PPIs)
have been the cornerstone of GERD management.”®
However, limitations of PPIs include their requirement for
proton pump activation, delayed onset of action, insuffi-
cient duration of action, and incomplete symptom relief in
some patients. Another limitation is the growing concern
over potential long-term adverse effects, including bone
fractures, micronutrient deficiencies, pneumonia, chron-
ic kidney disease, small intestinal bacterial overgrowth,
Clostridium difficile infection, and hypergastrinemia.®'®
Potassium-competitive acid blockers (P-CABs), which
were first introduced in Asia, have emerged as promising
alternatives with improved pharmacological profiles—
such as more potent acid suppression, stability in acidic
environments, rapid onset of action, and longer half-life—
compared to that of PPIs."""2! An increasing number of
randomized trials, real-world studies, and meta-analyses
support the role of P-CABs in both initial and mainte-
nance treatments of GERD, although further data are
needed on their long-term safety.?2%°

The 2020 Seoul Consensus on GERD provides re-
gion-specific recommendations for the diagnosis and
treatment of GERD in Asian populations, incorporating
global evidence and local practice patterns.®' Since its
publication, growing evidence comparing PPI and P-CAB
therapies has emerged, along with updates in the di-
agnostic criteria for GERD. This 2025 focused update
refines and expands the 2020 Seoul Consensus by incor-
porating recent data on acid-suppressive therapies and
reflecting the evolving diagnosis of GERD. We present
updated meta-analytic findings and expert insights to
support individualized phenotype-based GERD manage-
ment.
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METHODS

The working group comprised gastroenterologists af-
filiated with the Korean Society of Neurogastroenterology
and Motility (KSNM) and methodology experts. The par-
ticipating committee members provided written consent
on whether they had any conflicts of interest. These re-
vised guidelines were developed using a hybrid method-
ology that combined systematic reviews, meta-analyses,
and expert consensuses. The development process was
modeled after the evidence-based methods used in the
2020 Seoul Consensus on GERD and other recent Korean
clinical practice guidelines. Nine online meetings were
held to develop these guidelines (started in May 2024).
The guidelines were developed using a combination of de
novo and adaptation methods, considering current devel-
opments in GERD management. To derive the key clinical
questions, the working group reviewed existing domestic
and international guidelines and selected core topics re-
lated to GERD definition and management through struc-
tured discussions. The key questions were categorized
according to the definition and treatment of GERD. The
working group conducted a literature search, performed
quality assessments and meta-analyses, and evaluated
the evidence levels and strengths of the recommenda-
tions. Key clinical questions were developed using the
Population, Intervention, Comparator, Outcome format,
focusing on 2 major areas: (1) initial treatment strategies
for GERD based on disease severity and (2) long-term
maintenance approaches, including on-demand vs con-
tinuous therapy and optimal dosing.

A systematic literature search was performed across
PubMed, Embase, and the Cochrane Library to identify
randomized controlled trials (RCTs) published up to De-
cember 2024. The search focused on 2 comparisons:
(1) on-demand vs continuous PPI maintenance ther-
apy and (2) P-CAB vs PPI therapy for the initial and/
or maintenance treatment of GERD. The search results
were complemented by a manual search. The search
was completed in January 2025. Studies were includ-
ed if they met the following criteria: (1) RCTs evaluating
patients diagnosed with GERD, including non-erosive
reflux disease (NERD), erosive reflux disease (ERD), reflux
esophagitis, and endoscopy-negative reflux disease; (2)
comparisons between continuous PPl maintenance ther-
apy and on-demand PPI maintenance therapy, and com-
parisons between PPl and P-CAB therapy in either initial
treatment or maintenance therapy; and (3) available full-
text articles. The exclusion criteria were as follows: (1)
abstract-only publications or unpublished studies, (2)
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Table 1. Definition of Levels of Evidence and Strength of Recommendation

JNM

Level of evidence

High At least 1 RCT or SR/meta-analysis with no concerns regarding study quality

Moderate
study with no concerns regarding study quality

At least 1 RCT or SR/meta-analysis with minor concerns regarding study quality or, at least 1 cohort/case-control/diagnostic test design

Low Low at least 1 cohort/case-control/diagnostic test study with minor concerns regarding study quality, or at least 1 single arm before-af-
ter study or cross-sectional study with no concerns regarding study quality

Very low At least 1 cohort/case-control/diagnostic test design study with serious concerns regarding study quality, or at least 1 single arm be-
fore-after study or cross-sectional study with minor/severe concerns regarding study quality
Grade of recommendation
Strong for Strong recommendations are offered when the desirable effects of an intervention clearly outweigh the undesirable effects
Weak for Weak recommendations are offered when trade-offs are less certain, either because of low-quality evidence or because

RCT, randomized controlled trial; SR, systematic review.

case reports and narrative reviews, (3) systematic re-
views or meta-analyses, (4) conference proceedings or
study protocols, and (5) studies with insufficient data on
treatment outcomes. Studies were selected in two stag-
es. First, titles and abstracts were screened to exclude ir-
relevant studies. Second, full-text articles were reviewed
to determine eligibility based on predefined inclusion
and exclusion criteria. Data extraction was performed
independently by 2 reviewers (J.W.C. and C.W.H.) using
a standardized data collection form. Any discrepancies
were resolved through discussion with senior investiga-
tors (Y.H.Y. and K.J.L.). The strengths of the recommen-
dations were determined using the grading of Recom-
mendations, Assessment, Development, and Evaluation
framework. The evidence level was categorized as high,
moderate, low, or very low based on the study design,
risk of bias, inconsistency, indirectness, imprecision, and
publication bias (Table 1). The overall strength of each
recommendation was determined in accordance with the
assessed level of evidence.®?

A consensus on draft recommendations was achieved
using a modified Delphi method. Each recommenda-
tion statement was evaluated by a panel of experts on
a 5-point Likert scale (1 = strongly disagree, 2 = dis-
agree, 3 = undecided, 4 = agree with reservations, and
5 = strongly agree). Consensus was defined as = 80%
agreement (score of 4 or 5). In the first round, 59 expert
panel members agreed to participate and submitted their
responses via email. All statements reached a consensus
in the first round and were subsequently adopted (Table
2). All members of the working group who participated in
guideline development declared any competing interests
in writing. These guidelines will be uploaded to the KSNM
websites and published in both English and Korean.

www.jnmjournal.org

DEFINITION OF GASTROESOPHAGEAL
REFLUX DISEASE

Statement 1

1. Gastroesophageal reflux disease is a condition
characterized by regurgitation of gastric contents into
the esophagus or the mouth, resulting in troublesome
symptoms or complications.

* Level of evidence: NA

« Strength of recommendation: NA

+ Expert opinion: strongly agree, 86.4%; agree with res-
ervation, 13.6%; undecided, 0.0%; disagree, 0.0%; and
strongly disagree, 0.0%.

2. Proven gastroesophageal reflux disease is defined as

either (1) reflux esophagitis (Los Angeles grades B,

C, and D), Barrett's esophagus, or ulceration/stricture

attributable to esophagitis documented on endoscopy,

or (2) pathological gastroesophageal reflux confirmed

by ambulatory pH-impedance monitoring.

« Level of evidence: NA

« Strength of recommendation: NA

« Expert opinion: strongly agree, 50.9%; agree with
reservation, 39.0%; undecided, 10.1%; disagree, 0.0%;
and strongly disagree, 0.0%.

3. Gastroesophageal reflux disease can be subclassified
into non-erosive reflux disease and erosive reflux
disease based on the presence of erosive esophagitis.
Erosive esophagitis, characterized by mucosal breaks,
is graded by the Los Angeles classification, with
grades A and B considered mild, and grades C and D
considered severe.

« Level of evidence: NA
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Table 2. Summary of Key Statements and Recommendations in the 2025 Focused Update of the Seoul Consensus on Gastroesophageal Reflux Disease

Statements

Level of evidence  Strength of recommendation

Definition

1.1. GERD is a condition characterized by regurgitation of gastric contents into the esophagus or N/A N/A

the mouth, resulting in troublesome symptoms or complications

1.2 Proven GERD is defined as either (i) reflux esophagitis (LA grades B, C, and D), Barrett's N/A N/A
esophagus, or ulceration/stricture attributable to esophagitis documented on endoscopy, or
(ii) pathological gastroesophageal reflux confirmed by ambulatory pH-impedance monitoring

1.3 GERD can be subclassified into NERD and ERD based on the presence of EE. EE, characterized N/A N/A
by mucosal breaks, is graded by the LA classification, with grades A and B considered mild,

and grades C and D considered severe
Treatment

2. The administration of a standard dose of PPIs or P-CABs once daily for 4 to 8 weeks is High Strong

recommended as the initial treatment for NERD or mild EE

3. The administration of a standard dose of P-CABs or PPIs once daily for 8 weeks is High Weak

recommended as the initial treatment for severe EE

« Consideration: P-CABs may offer superior mucosal healing efficacy compared to PPIs in

patients with severe EE

4. On-demand therapy with PPI or P-CAB is recommended for the long-term management of Moderate Weak
patients with NERD or mild EE

5. Continuous daily therapy with PPI or P-CAB is proposed for the long-term management of Low Weak
patients with severe EE

6. The lowest effective dose that controls symptoms and maintains mucosal healing is Low Weak

recommended for patients with GERD requiring long-term maintenance therapy with PPIs or

P-CABs, to avoid overuse and potential risks

GERD, gastroesophageal reflux disease; LA, Los Angeles classification; NERD, non-erosive reflux disease; ERD, erosive reflux disease; EE, erosive esoph-
agitis; PPIs, proton pump inhibitos; P-CABs, potassium-competitive acid blockers; NA, not applicable.

« Strength of recommendation: NA

« Expert opinion: strongly agree, 66.1%; agree with res-
ervation, 28.8%; undecided, 3.4%; disagree, 1.7%; and
strongly disagree, 0.0%.

GERD is a clinical condition in which the reflux of
gastric contents into the esophagus or beyond causes
troublesome symptoms and/or complications.® Recently,
the Lyon Consensus 2.0 proposed a revised definition to
increase specificity, introducing the concept of "action-
able” GERD.* Previous definitions based on "troublesome”
symptoms alone are insufficient for a conclusive diag-
nosis. Therefore, actionable GERD requires conclusive
evidence of reflux esophagitis (Los Angeles [LA] grades
B, C, and D), Barrett's esophagus, or ulceration/stricture
attributable to esophagitis documented on endoscopy
and/or pathological gastroesophageal reflux confirmed
by ambulatory pH-impedance monitoring. However, the
thresholds for esophageal reflux testing in Asians may
differ from those in Western populations, warranting fur-
ther investigation. In addition, GERD can be classified
into NERD and erosive esophagitis (EE), depending on the

10

absence or presence of mucosal injury on endoscopy.
LA grades A and B were categorized as mild EE, while LA
grades C and D were categorized as severe EE. Although
LA grade A does not meet the criteria for proven GERD
according to the Lyon Consensus 2.0, it is still considered
part of the EE spectrum in many clinical and research
contexts. Therefore, while LA-A alone may not be suffi-
cient to define proven GERD, it remains clinically relevant
when subclassifying GERD and guiding phenotype-based
treatment strategies. In alignment with recent Japanese
GERD guidelines,® this focused update also recommends
phenotype-based treatment strategies tailored to disease
severity, such as the grade of reflux esophagitis, reinforc-
ing the principle of personalized GERD management.

TREATMENT OF GASTROESOPHAGEAL
REFLUX DISEASE

Statement 2. Administration of a standard dose of proton

pump inhibitors or potassium-competitive acid blockers
once daily for 4-8 weeks is recommended as the initial

https://doi.org/10.5056/jnm25128
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treatment for non-erosive reflux disease or mild erosive
esophagitis.
* Level of evidence: high
* Strength of recommendation: strong
« Expert opinion: strongly agree, 70.7%; agree with res-
ervation, 25.9%; undecided, 1.7%; disagree, 1.7%; and
strongly disagree, 0.0%.

Standard-dose PPI therapy for 4-8 weeks has long
been established as the first-line treatment for NERD
and mild EE based on multiple international guide-
lines.*3133-3% Recently, P-CABs have emerged as an al-
ternative class of acid-suppressive agents that reversibly
inhibit the H*, K*-ATPase, offering a more rapid and sus-
tained acid suppression profile than PPIs.'"2%36

In the pooled analysis of 7 RCTs'®2%374! comparing
PPls and P-CABs—including vonoprazan, fexuprazan,
keverprazan, and zastaprazan—the healing rates of EE
were comparable between the 2 groups at both 8 weeks
(pooled RR = 1.00; 95% Cl, 0.99-1.02; Fig. 1A) and 4
weeks in patients with mild EE (pooled RR = 1.01; 95%
Cl, 0.97-1.06; Fig. 2A). Subgroup analysis also showed
similar results for vonoprazan (RR = 1.00; 95% Cl, 0.98-
1.01; Supplementary Fig. 1) and other P-CABs, including
fexuprazan, keverprazan, and zastaprazan (RR = 1.01;
95% Cl, 0.98-1.05; Supplementary Fig. 1). Although te-

JNM

goprazan-specific data for mild EE were not available,
pooled analyses across all EE grades demonstrated
comparable efficacy to that of PPI at both 4 weeks and
8 weeks (pooled RR = 1.03; 95% Cl, 0.97-1.10). Regard-
ing safety, the overall incidence of treatment-emergent
adverse events (TEAEs) over 8 weeks was comparable
between the 2 groups (pooled RR = 1.04; 95% Cl, 0.94-
1.15; Supplementary Fig. 2). A flow diagram of the study
selection process and a summary of the included studies
are provided in Supplementary Figure 3 and Supplemen-
tary Table 1, respectively. In patients with NERD, several
RCTs have demonstrated that P-CABs provide superior
symptom relief compared to placebo.'842-44

Based on current evidence, the use of either a stan-
dard-dose PPI (eg, lansoprazole 30 mg, esomeprazole 40
mg, pantoprazole 40 mg, etc) or P-CAB (eg, tegoprazan
50 mg, fexuprazan 40 mg, zastaprazan 20 mg, vono-
prazan 20 mg, etc) for 4-8 weeks is recommended as the
initial treatment for NERD or mild EE.

Statement 3. Administration of a standard dose of
potassium-competitive acid blockers or proton pump
inhibitors once daily for 8 weeks is recommended as the
initial treatment for severe erosive esophagitis.

* Level of evidence: high

« Strength of recommendation: weak

A PCAB PPI Risk ratio Risk ratio
Study Events Total Events Total Weight MH, random, 95% CI MH, random, 95% CI
Ashida et al. (2015) 89 94 83 86 5.7% 0.98 [0.92-1.04]
Ashida et al. (2016) 129 130 127 127 49.0% 0.99 [0.97-1.01]
Xiao et al. (2020) 156 162 155 162 11.3% 1.01 [0.96-1.05]
Chen et al. (2022) 92 95 94 97 8.7% 1.00 [0.95-1.05]
Laine et al. (2023) 308 337 302 336 9.5% 1.02 [0.97-1.07] —
Zhuang et al. (2024) 105 114 102 116 3.0% 1.05 [0.96-1.14] —
Oh et al. (2024) 135 138 127 132 12.7% 1.02 [0.97-1.06] —8—
Total (95% CI) 1,070 1,056 100.0% 1.00 [0.99-1.02]
Heterogeneity: Tau® = 0; Chi’ = 4.60, df = 6 (P = 0.596); I’ = 0% : } )
Test for overall effect: Z = 0.12 (P = 0.902) 0.85 1 1.2
B PCAB PPI Risk ratio Risk ratio
Study Events Total Events Total Weight MH, random, 95% CI MH, random, 95% CI
Ashida et al. (2015) 50 50 43 46 20.7% 1.07 [0.98-1.17] —
Ashida et al. (2016) 75 75 63 72 20.3% 1.14 [1.04-1.25] =
Xiao et al. (2020) 64 76 55 68 14.7% 1.04 [0.90-1.21] —3—
Chen et al. (2022) 22 24 20 25 9.4% 1.15[0.91-1.44] e
Laine et al. (2023) 160 177 125 174 18.9% 1.26 [1.13-1.40] 1
Zhuang et al. (2024) 41 51 43 47 13.9% 0.88 [0.75-1.03] —&—r
Oh et al. (2024) 6 6 4 6 2.1% 1.44 [0.80-2.60] —_—
Total (95% CI) 459 438 100.0% 1.10 [1.00-1.20] <>
Heterogeneity: Tau® = 0.008; Chi* = 16.77, df = 6 (P = 0.010); I’ = 64% . .
Test for overall effect: Z = 2.05 (P = 0.040) 0.5 1 2

Figure 1. Pooled analysis of healing rates at 8 weeks in patients with erosive esophagitis (EE). (A) Pooled analysis of healing rates at 8 weeks in patients
with mild EE: proton pump inhibitors (PPI) vs potassium-competitive acid blockers (P-CABs); (B) pooled analysis of healing rates at 8 weeks in patients

with severe EE: PPl vs P-CABs. MH, Mantel-Haenszel.

www.jnmjournal.org
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« Expert opinion: strongly agree, 50.0%; agree with res-
ervation, 37.9%; undecided, 5.2%; disagree, 6.9%; and
strongly disagree, 0.0%.

Consideration
+ P-CABs may offer superior mucosal healing efficacy
compared to PPIs in patients with severe EE.

In the pooled analysis of 7 RCTs'®2%37-4! comparing

PPls and P-CABs—including vonoprazan, fexuprazan,
keverprazan, and zastaprazan—the healing rates of
esophagitis were superior with P-CABs at both 8 weeks
(pooled RR = 1.10; 95% Cl, 1.00-1.20; Fig. 1B) and 4
weeks in patients with severe EE (pooled RR = 1.14;
95% Cl, 1.03-1.26; Fig. 2B). In subgroup analyses, vono-
prazan showed superior efficacy compared to PPIs (RR
= 1.13; 95% Cl, 1.04-1.23; Supplementary Fig. 4), while
other P-CABs—including fexuprazan, keverprazan, and
zastaprazan—demonstrated comparable efficacy (RR =
1.04; 95% Cl, 0.81-1.34; Supplementary Fig. 4). Although
tegoprazan-specific data for severe EE were not avail-
able, pooled analyses across all EE grades demonstrated
comparable efficacy to PPI at both 4 weeks and 8 weeks
(pooled RR = 1.03; 95% CI, 0.97-1.10). In addition, a
pooled analysis of treatment failure rates, defined as the

Cheal Wung Huh, et al

failure to heal EE, showed significantly lower failure rates
with P-CABs than with PPIs (P-CABs, 8.9% vs PPI, 19.4%;
P < 0.007; Fig. 3). In terms of safety, the overall incidence
of TEAEs over 8 weeks was comparable between the 2
groups (pooled RR = 1.04; 95% Cl, 0.94-1.15; Supplemen-
tary Fig. 3).

Based on current evidence, an 8-week course of stan-
dard-dose P-CAB or PPI is recommended as the initial
treatment option for patients with severe EE. However,
P-CABs may be preferred over PPIs owing to their supe-
rior healing efficacy in severe EE and comparable safety
profiles.

Statement 4. On-demand therapy with proton pump
inhibitor or potassium-competitive acid blocker is
recommended for the long-term management of
patients with non-erosive reflux disease or mild erosive
esophagitis.
* Level of evidence: moderate
+ Strength of recommendation: weak
« Expert opinion: strongly agree, 63.8%; agree with res-
ervation, 29.4%; undecided, 3.4%; disagree, 3.4%; and
strongly disagree, 0.0%.
Long-term maintenance therapy is essential in man-
aging GERD, as both NERD and EE have high relapse rates

A PCAB PPI Risk ratio Risk ratio
Study Events Total Events Total Weight MH, random, 95% CI MH, random, 95% CI
Ashida et al. (2015) 86 94 83 86 15.1% 0.95 [0.88-1.02] ;

Ashida et al. (2016) 126 130 126 127 22.7% 0.98 [0.94-1.01]
Chen et al. (2022) 84 95 81 94 10.1% 1.03 [0.92-1.14]
Laine et al. (2023) 258 337 257 336 13.5% 1.00 [0.92-1.09]
Xiao et al. (2020) 147 162 146 162 15.6% 1.01 [0.94-1.08]
Zhuang et al. (2024) 97 114 87 116 7.9% 1.13 [1.00-1.29]
Oh et al. (2024) 131 138 116 132 15.0% 1.08 [1.00-1.16]
Total (95% CI) 1070 1053 100.0% 1.01 [0.97-1.06]

Heterogeneity: Tau® = 0.002; Chi’ = 14.75, df = 6 (P = 0.022); I = 59% :

Test for overall effect: Z = 0.54 (P = 0.591) 0.7 1.5
B PCAB PPI Risk ratio

Study Events Total Events Total RR 95% ClI MH, random, 95% CI

Ashida et al. (2015) 50 50 40 46 1.15 [1.02-1.29] —()—

Ashida et al. (2016) 72 75 58 72 1.19 [1.05-1.35] ——

Chen et al. (2022) 14 24 16 25 0.91 [0.58-1.43] -

Laine et al. (2023) 124 177 91 174 1.34 [1.13-1.59] —_——

Xiao et al. (2020) 56 76 46 68 1.09 [0.88-1.35] —_——

Zhuang et al. (2024) 29 51 33 47 0.81 [0.60-1.10] —_—

Oh et al. (2024) 6 6 5 6 1.18 [0.76-1.83]

Total (95% CI) 459 438 1.14 [1.03-1.26] ‘

Heterogeneity: Tau® = 0.006; Chi’ = 9.77, df = 6 (P = 0.135): I = 39% : ,

Test for overall effect: Z = 2.62 (P = 0.009) 0.7 1 1.5

Figure 2. Pooled analysis of healing rates at 4 weeks in patients with erosive esophagitis (EE). (A) Pooled analysis of healing rates at 4 weeks in patients
with mild EE: proton pump inhibitor (PPI) vs potassium-competitive acid blockers (P-CABs); (B) pooled analysis of healing rates at 4 weeks in patients

with severe EE: PPl vs P-CABs. MH, Mantel-Haenszel.
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following cessation of acid-suppressive therapy.*54®

Therefore, effective long-term strategies are required to
maintain symptom control and prevent the recurrence of
EE. Several maintenance strategies have been explored
for the long-term management of GERD, including con-
tinuous, on-demand, intermittent, and threshold ther-
apies. Continuous therapy involves taking PPlIs daily,
regardless of the presence of symptoms, whereas on-de-
mand therapy refers to taking PPIs only when symptoms
occur. Intermittent and threshold therapies are less
commonly adopted and involve short treatment courses
during symptom relapse and gradual extension of dosing
intervals based on symptom control, respectively. Among
them, continuous and on-demand therapies are the most
widely adopted in clinical practice.

In the pooled analysis of 6 RCTs in patients
with NERD or mild EE, on-demand and continuous PPI
therapies showed comparable rates of treatment failure

2,47-51

Treatment failure rate bar graph (initial)
20

Group
1 P-CAB
15 [ PPI
X 104
5 -
0 |
Treatment failure rate
P-CAB PPI P-value
Treatment failure 41 85
N 459 433 <0001

Figure 3. Comparison of treatment failure rates at 8 weeks in patients
with severe erosive esophagitis: proton pump inhibitor (PPI) vs potassi-
um-competitive acid blocker (P-CAB).
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(pooled RR = 1.17; 95% Cl, 0.65-2.13; Fig. 4), which was
defined as premature discontinuation of the allocated
maintenance therapy. The incidence of adverse events
was similar between groups (RR = 0.98; 95% Cl, 0.89-
1.09; Supplementary Fig. 5). Pill burden was significantly
lower with on-demand therapy as shown in Supplemen-
tary Figure 6 (risk difference = —0.52; 95% CI, —0.62 to
—0.42). A flow diagram of the study selection process
and a summary of the included studies are provided in
Supplementary Figure 7 and Supplementary Table 2, re-
spectively.

Although evidence on on-demand P-CAB therapy for
the long-term maintenance of GERD remains limited,
some studies have suggested its effectiveness in pa-
tients with NERD or mild EE.*25% Furthermore, a pooled
analysis of four RCTs?%%4%¢ in patients with mild EE
showed that long-term P-CAB therapy was superior to
PPI therapy in preventing EE recurrence over 24 weeks
(pooled RR = 0.60; 95% Cl, 0.38-0.94; Fig. 5A). A flow di-
agram of the study selection process and a summary of
the included studies are provided in Supplementary Fig-
ure 8 and Supplementary Table 3, respectively. Although
robust evidence on long-term on-demand P-CAB therapy
remains scarce, its clinical usefulness in patients with
NERD or mild EE is supported by findings from individual
studies, results from meta-analyses, and the superior
pharmacological properties of P-CABs, such as rapid on-
set of action and long-lasting effects.

Therefore, based on current evidence, on-demand
therapy with PPl or P-CAB is recommended for the long-
term management of patients with NERD or mild EE.

Statement 5. Continuous daily therapy with potassium-
competitive acid blocker or proton pump inhibitor is
proposed for the long-term management of patients with
severe erosive esophagitis.

* Level of evidence: low

On-demand Continuous Risk ratio Risk ratio
Study Events Total Events Total Weight MH, random, 95% CI MH, random, 95% CI
Tsai et al. (2004) 19 311 41 311 17.3% 0.46 [0.28-0.78] -
Janssen et al. (2005) 13 215 17 217 15.6% 0.77 [0.38-1.55] —E;—
Sjostedt et al. (2005) 54 183 16 184 17.3% 3.39 [2.02-5.70] e
van der Velden et al. (2010) 34 141 5 62 13.8% 2.99 [1.23-7.28] e
Bayerdorffer et al. (2016) 19 301 29 297 17.0% 0.65 [0.37-1.13] —++
Jung et al. (2023) 67 146 53 147 19.1% 1.27 [0.96-1.68] B
Total (95% CI) 1,297 1,218 100.0% 1.17 [0.65-2.13] ?

Heterogeneity: Tau’ = 0.461; Chi* = 38.70, df = 5 (P < 0.001); I’ = 87%

Test for overall effect: Z = 0.53 (P = 0.596)

0.05 0.2 1 5 20

Figure 4. Pooled analysis of treatment failure rates during maintenance therapy in patients with non-erosive reflux disease or mild erosive esophagitis:
proton pump inhibitor on-demand therapy vs continuous. MH, Mantel-Haenszel.
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A PCAB PPI Risk ratio Risk ratio
Study Events Total Events Total Weight MH, random, 95% CI MH, random, 95% CI
Ashida et al. (2018) 5 159 17 155 14.5% 029[0.11-0.76] +«——B——
Cho et al. (2022) 19 146 20 141 25.8% 0.92 [0.51-1.64] e
Laine et al. (2023) 37 198 48 198 34.6% 0.77 [0.53-1.13] -
Xiao et al. (2024) 13 142 32 148 25.1% 0.42 [0.23-0.77] —
Total (95% CI) 645 642 100.0% 0.60 [0.38-0.94] B —
Heterogeneity: Tau® = 0.113; Chi’ = 6.85, df = 3 (P = 0.077); I’ = 56% . : : .
Test for overall effect: Z = -2.23 (P = 0.026) 0125 0.25 0.5 1 2
B PCAB PPI Risk ratio Risk ratio
Study Events Total Events Total Weight MH, random, 95% CI MH, random, 95% CI
Ashida et al. (2018) 5 38 17 41 12.9% 032[0.13-0.78] ———8——
Cho et al. (2022) 2 8 4 10 5.1% 0.62 [0.15-2.59] i
Laine et al. (2023) 24 95 37 96 56.2% 0.66 [0.43-1.01] ——
Xiao et al. (2024) 1 39 15 36 25.8% 0.68 [0.36-1.27] —E—
Total (95% CI) 180 183 100.0% 0.60 [0.44-0.83] -
Heterogeneity: Tau® = 0; Chi® = 2.29, df = 3 (P = 0.514); I’ = 0% . : : .
Test for overall effect: Z = -3.11 (P = 0.002) 0.125 0.25 0.5 1 2

Figure 5. Pooled analysis of recurrence rate of erosive esophagitis (EE) at 24 weeks. (A) Pooled analysis of recurrence rate of EE at 24 weeks in patients
with mild EE: proton pump inhibitor (PPI) vs potassium-competitive acid blocker (P-CAB); (B) pooled analysis of recurrence rate at 24 weeks in patients

with severe EE: PPl vs P-CAB. MH, Mantel-Haenszel.

Treatment failure rate bar graph (maintenance)

40 Group
1 P-CAB
30 [ PPI
X 204
10
0 ]
Treatment failure rate
P-CAB PPI P-value
Treatment failure 42 73
N 180 183 0.001

Figure 6. Comparison of treatment failure rate during maintenance thera-
py in patients with severe erosive esophagitis: proton pump inhibitor (PPI)
vs potassium-competitive acid blocker (P-CAB).

« Strength of recommendation: weak

« Expert opinion: strongly agree, 46.6%; agree with
reservation, 37.9%; undecided, 10.3%; disagree, 5.2%;
and strongly disagree, 0.0%.

Limited evidence suggests that continuous PPI ther-
apy may be more effective than on-demand therapy for
the long-term maintenance of patients with severe EE. A
previous RCT reported significantly higher relapse rates
in the on-demand treatment group than in the continu-
ous treatment group, particularly in patients with severe
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EE.*® Similarly, a recent meta-analysis demonstrated that
continuous maintenance therapy was more effective than
on-demand therapy in patients with severe EE in terms of
treatment failure and symptom relief.'

Furthermore, a pooled analysis of four RCTs2%%4-% ijn
patients with severe EE showed that long-term P-CAB
therapy was superior to PPI therapy in preventing EE re-
currence over 24 weeks (pooled RR = 0.60; 95% Cl, 0.44-
0.83; Fig. 5B). Similarly, a pooled analysis of treatment
failure rates, defined as the endoscopic recurrence of
EE, revealed significantly lower failure rates with P-CABs
than with PPIs (23.3% vs 39.9%; P = 0.007; Fig. 6).

Although sufficient evidence remains limited, contin-
uous maintenance therapy is considered appropriate for
patients with severe EE, given the elevated risk of com-
plications, such as Barrett's esophagus, peptic strictures,
esophageal cancer, and a high rate of symptomatic and
endoscopic relapse following treatment discontinua-
tion.%""" This rationale is reflected in most international
guidelines that recommend continuous maintenance
therapy for patients with severe EE.33-3%6!

Given the current evidence, continuous daily therapy
with P-CABs or PPIs is proposed for the long-term man-
agement of patients with severe EE. Although P-CABs
have shown superior efficacy compared to PPIs, further
studies are required to establish their long-term safety
profiles.

https://doi.org/10.5056/jnm25128
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Statement 6. The lowest effective dose that controls
symptoms and maintains mucosal healing is
recommended for patients with gastroesophageal reflux
disease requiring long-term maintenance therapy with
proton pump inhibitors or potassium-competitive acid
blockers, to avoid overuse and potential risks.

* Level of evidence: low

« Strength of recommendation: weak

« Expert opinion: strongly agree, 83.1%; agree with res-

ervation, 15.2%; undecided, 1.7%; disagree, 0.0%; and
strongly disagree, 0.0%.

PPIs have been widely used for acid suppression, with
well-established efficacy for long-term use. However,
concerns have emerged regarding the potential adverse
events associated with its long-term use, including in-
creased risks of enteric infection, kidney dysfunction,
nutrient malabsorption, cardiovascular events, dementia,
gastric malignancy, hypomagnesemia, vitamin B12 defi-
ciency, and bone fracture.'*1%62-66 Recent long-term data
on P-CABs suggest a safety profile comparable to that of
PPls; however, the increasing use of P-CABs has raised
concerns regarding potential risks such as hypergas-
trinemia,?'®" gastric malignancy,®® and kidney dysfunc-
tion.%° Further research is required to clarify the long-
term safety of PPIs and P-CABs, particularly P-CABs,
given their relatively recent clinical adoption.

Several international guidelines emphasize the impor-
tance of periodic reassessment of therapeutic indica-
tions, doses, and durations of therapy. For example, the
Japanese guidelines recommend minimizing the dose
and duration while allowing for long-term maintenance
when clearly indicated.®® The American Gastroenterolog-
ical Association expert review advises reassessing both
appropriateness and dosing within 12 months, ideally
through endoscopic and reflux monitoring.3® Similarly,
the American College of Gastroenterology clinical guide-
lines state that although PPIs are generally safe, their
potential risks should be considered for long-term use.?*

Given the potential concerns related to their long-
term use, PPIs and P-CABs should be administered at
the lowest effective dose for the appropriate duration.
Long-term maintenance therapy should be periodically
reassessed and adjusted according to individual clinical
responses, risk factors, and evolving indications.

CONCLUSION AND PERSPECTIVES

This 2025 focused update of the Seoul Consensus on
GERD provides an evidence-based approach for the di-

www.jnmjournal.org
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agnosis and management of GERD, emphasizing recent
advances in acid-suppressive therapy and the evolving
definition of GERD. These guidelines highlight the inte-
gration of recent data on P-CABs with established evi-
dence for PPI therapy. The updated recommendations
are stratified according to disease severity such as the
grade of reflux esophagitis, including NERD, mild EE, and
severe EE, and offer recommendations for both initial and
long-term maintenance therapies. As new diagnostic
modalities and therapeutic agents continue to emerge,
ongoing research, particularly on the long-term safety
of P-CABs, is essential. In addition, further studies are
warranted to establish evidence-based strategies for
pediatric GERD and extraesophageal manifestations of
the disease. These guidelines will be periodically revised
in accordance with accumulating evidence to ensure
optimal clinical outcomes across diverse patient popula-
tions.
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Note: To access the supplementary tables and fig-
ures mentioned in this article, visit the online version of
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Financial support: This study was supported by a grant
from the Patient-Centered Clinical Research Coordinating
Center (PACEN), funded by the Ministry of Health & Wel-
fare, Republic of Korea (Grant No. RS-2024-00399248).
The funders played no role in the study design, analysis,
or decision to publish the manuscript.

Conflicts of interest: None.

Author contributions: Conceptualization: Cheal Wung
Huh, Young Hoon Youn, and Kwang Jae Lee; data cura-
tion: Nak-Hoon Son, Cheal Wung Huh, Jin Won Chang, Da
Mi Jeong, Seung Joo Kang, and Seung Young Kim; for-
mal analysis: Cheal Wung Huh and Nak-Hoon Son; fund
acquisition: Cheal Wung Huh; methodology: Cheal Wung
Huh, Nak-Hoon Son, and Miyoung Choi; supervision:
Hyun Jin Kim, Hye-Kyung Jung, Young Hoon Youn, and
Kwang Jae Lee; writing-original draft: Jin Won Chang and
Cheal Wung Huh; writing-review and editing: Cheal Wung
Huh, Da Hyun Jung, Hye-Kyung Jung, Young Hoon Youn,

15


http://www.jnmjournal.org/,
http://www.jnmjournal.org/,
http://dx.doi.org/10.5056/jnm25128
http://dx.doi.org/10.5056/jnm25128

Hyun Jin Kim, Moo In Park, In-Kyung Sung, and Kwang
Jae Lee; and guarantor: Kwang Jae Lee.

10.

11.

12.

13.

16

REFERENCES

. Kang SJ, Jung HK, Tae CH, Kim SY, Lee KJ. On-demand

versus continuous maintenance treatment of gastroesoph-
ageal reflux disease with proton pump inhibitors: a system-
atic review and meta-analysis. J Neurogastroenterol Motil
2022;28:5-14.

. Jung DH, Youn YH, Jung HK, et al. On-demand versus con-

tinuous maintenance treatment with a proton pump inhibi-
tor for mild gastroesophageal reflux disease: a prospective
randomized multicenter study. J Neurogastroenterol Motil
2023;29:460-469.

. Vakil N, van Zanten SV, Kahrilas P, Dent J, Jones R. The Mon-

treal definition and classification of gastroesophageal reflux
disease: a global evidence-based consensus. Am J Gastro-
enterol 2006;101:1900-1920.

. Gyawali CP, Yadlapati R, Fass R, et al. Updates to the modern

diagnosis of GERD: Lyon consensus 2.0. Gut 2024;73:361-371.

. Bansal A, Kahrilas PJ. Treatment of GERD complications

(Barrett's, peptic stricture) and extra-oesophageal syn-
dromes. Best Pract Res Clin Gastroenterol 2010;24:961-968.

. Singh T, Sanghi V, Thota PN. Current management of barrett

esophagus and esophageal adenocarcinoma. Cleve Clin J
Med 2019;86:724-732.

. Katz PO, Gerson LB, Vela MF. Guidelines for the diagnosis

and management of gastroesophageal reflux disease. Am J
Gastroenterol 2013;108:308-328.

. Sandhu DS, Fass R. Current trends in the management of

gastroesophageal reflux disease. Gut Liver 2018;12:7-16.

. Cederberg C, Lind T, Rohss K, Olbe L. Comparison of

once-daily intravenous and oral omeprazole on pentagas-
trin-stimulated acid secretion in duodenal ulcer patients.
Digestion 1992;53:171-178.

Dammann HG, Burkhardt F. Pantoprazole versus omeprazole:
influence on meal-stimulated gastric acid secretion. Eur J
Gastroenterol Hepatol 1999;11:1277-1282.

Andersson K, Carlsson E. Potassium-competitive acid block-
ade: a new therapeutic strategy in acid-related diseases.
Pharmacol Ther 2005;108:294-307.

Bytzer P, Morocutti A, Kennerly P, Ravic M, Miller N. Effect of
rabeprazole and omeprazole on the onset of gastro-oesopha-
geal reflux disease symptom relief during the first seven days
of treatment. Scand J Gastroenterol 2006;41:1132-1140.
Peura DA, Riff DS, Snoddy AM, Fennerty MB. Clinical trial:
lansoprazole 15 or 30 mg once daily vs. placebo for treat-
ment of frequent nighttime heartburn in self-treating sub-

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Cheal Wung Huh, et al

jects. Aliment Pharmacol Ther 2009;30:459-468.

Savarino E, Anastasiou F, Labenz J, Hungin APS, Mendive J.
Holistic management of symptomatic reflux: rising to the
challenge of proton pump inhibitor overuse. Br J Gen Pract
2022;72:541-544.

Haastrup PF, Thompson W, Sgndergaard J, Jarbgl DE. Side
effects of long-term proton pump inhibitor use: a review. Ba-
sic Clin Pharmacol Toxicol 2018;123:114-121.

Shaheen NJ, Hansen RA, Morgan DR, et al. The burden of
gastrointestinal and liver diseases, 2006. Am J Gastroenterol
2006;101:2128-2138.

Simadibrata DM, Lesmana E, Fass R. Vonoprazan is supe-
rior to lansoprazole for healing of severe but not mild ero-
sive esophagitis: a systematic review with meta-analysis
of randomized controlled trials. J Gastroenterol Hepatol
2024,39:988-999.

Laine L, Spechler S, Yadlapati R, et al. Vonoprazan is effi-
cacious for treatment of heartburn in non-erosive reflux
disease: a randomized trial. Clin Gastroenterol Hepatol
2024;22:2211-2220, e10.

Antunes C, Ghosh G, Katz P, et al. Vonoprazan improves noc-
turnal gastroesophageal reflux symptoms in non-erosive
reflux disease. Am J Gastroenterol 2024;119:5452-S453.
Xiao Y, Qian J, Zhang S, et al. Vonoprazan 10 mg or 20 mg
vs. lansoprazole 15 mg as maintenance therapy in Asian
patients with healed erosive esophagitis: a randomized con-
trolled trial. Chin Med J 2024;137:962-971.21.

Uemura N, Kinoshita Y, Haruma K, et al. Vonoprazan as a
long-term maintenance treatment for erosive esophagitis:
VISION, a 5-year, randomized, open-label study. Clin Gastro-
enterol Hepatol 2025;23:748-757, e5.

Simadibrata DM, Lesmana E, Pratama MIA, et al. Vonoprazan
vs. proton pump inhibitors for treatment and prevention of
gastric and/or duodenal ulcers: a systematic review with
meta-analysis. Dig Dis Sci 2024;69:3863-3874.

Simadibrata DM, Lesmana E, Pratama MIA, et al. A system-
atic review with meta-analysis: efficacy and safety of potas-
sium-competitive acid blocker compared with proton pump
inhibitor in the maintenance of healed erosive esophagitis.
JGH Open 2024;8:e13053.

Oshima T. Proton pump inhibitor versus potassium-compet-
itive acid blocker in gastroesophageal reflux disease. JGH
Open 2024;8:e13104.

Liu Y, Gao Z, Hou X. Potassium-competitive acid blockers
and proton-pump inhibitors for healing of erosive esophagi-
tis: a systematic review and network meta-analysis. Therap
Adv Gastroenterol 2024;17:17562848241251567.

Fang Y, Lou D, Zhou J, Zhang Q, Dai Y, Ren W. Efficacy and
safety of potassium-competitive acid blockers versus proton
pump inhibitors in treating erosive esophagitis: a meta-anal-

https://doi.org/10.5056/jnm25128



2025 Update of Seoul Consensus on GERD

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

ysis based on randomized controlled trials. J Clin Gastroen-
terol 2024;58:841-850.

Zhuang Q, Chen S, Zhou X, et al. Comparative efficacy of
P-CAB vs proton pump inhibitors for grade C/D esophagitis:
a systematic review and network meta-analysis. Am J Gas-
troenterol 2024;119:803-813.

Shin CM, Choi SC, Cho JW, et al. Comparison of tegoprazan
and lansoprazole in patients with erosive esophagitis up
to 4 weeks: a multi-center, randomized, double-blind, ac-
tive-comparator phase 4 trial. Neurogastroenterol Motil
2025;37:€14969.

Oh JH, Kim HS, Cheung DY, et al. Randomized, double-blind,
active-controlled phase 3 study to evaluate efficacy and
safety of zastaprazan compared with esomeprazole in ero-
sive esophagitis. Am J Gastroenterol 2025;120:353-361.
Jeong Y, Lee BJ, Han SH. RETRACTED: a phase Il head-to-
head study to compare the efficacy and safety of fexuprazan
and esomeprazole in treating patients with erosive esopha-
gitis. J Clin Med 2024;13:3262.

Jung HK, Tae CH, Song KH, et al. 2020 Seoul consensus on
the diagnosis and management of gastroesophageal reflux
disease. J Neurogastroenterol Motil 2021;27:453-481.
Andrews J, Guyatt G, Oxman AD, et al. GRADE guidelines: 14.
going from evidence to recommendations: the significance
and presentation of recommendations. J Clin Epidemiol
2013;66:719-725.

Iwakiri K, Fujiwara Y, Manabe N, et al. Evidence-based clini-
cal practice guidelines for gastroesophageal reflux disease
2021. J Gastroenterol 2022;57:267-285.

Katz PO, Dunbar KB, Schnoll-Sussman FH, Greer KB, Yad-
lapati R, Spechler SJ. ACG clinical guideline for the diagnosis
and management of gastroesophageal reflux disease. Am J
Gastroenterol 2022;117:27-56.

Yadlapati R, Gyawali CP, Pandolfino JE. AGA clinical prac-
tice update on the personalized approach to the evaluation
and management of GERD: expert review. Clin Gastroenterol
Hepatol 2022;20:984-994, e1.

Sakurai K, Suda H, Fujie S, et al. Short-term symptomatic relief
in gastroesophageal reflux disease: a comparative study of
esomeprazole and vonoprazan. Dig Dis Sci 2019;64:815-822.
Zhuang Q, Liao A, He Q, et al. The efficacy and safety of fex-
uprazan in treating erosive esophagitis: a phase Ill, random-
ized, double-blind, multicenter study. J Gastroenterol Hepatol
2024;39:658-666.

Ashida K, Sakurai Y, Nishimura A, et al. Randomised clini-
cal trial: a dose-ranging study of vonoprazan, a novel po-
tassium-competitive acid blocker, vs. lansoprazole for the
treatment of erosive oesophagitis. Aliment Pharmacol Ther
2015;42:685-695.

Ashida K, Sakurai Y, Hori T, et al. Randomised clinical trial:

www.jnmjournal.org

40.

41.

42.

43

44.

45.

46.

47.

48.

49.

50.

vonoprazan, a novel potassium-competitive acid blocker, vs.
lansoprazole for the healing of erosive oesophagitis. Aliment
Pharmacol Ther 2016;43:240-251.

Chen S, Liu D, Chen H, et al. The efficacy and safety of
keverprazan, a novel potassium-competitive acid blocker,
in treating erosive oesophagitis: a phase Ill, randomised,
double-blind multicentre study. Aliment Pharmacol Ther
2022;55:1524-1533.

Xiao Y, Zhang S, Dai N, et al. Phase IlIl, randomised, dou-
ble-blind, multicentre study to evaluate the efficacy and
safety of vonoprazan compared with lansoprazole in Asian
patients with erosive oesophagitis. Gut 2020;69:224-230.
Kinoshita Y, Sakurai Y, Shiino M, et al. Evaluation of the effi-
cacy and safety of vonoprazan in patients with nonerosive
gastroesophageal reflux disease: a phase lll, randomized,
double-blind, placebo-controlled, multicenter study. Curr
Ther Res Clin Exp 2016;81-82:1-7.

. Kinoshita Y, Sakurai Y, Takabayashi N, et al. Efficacy and

safety of vonoprazan in patients with nonerosive gastro-
esophageal reflux disease: a randomized, placebo-controlled,
phase 3 study. Clin Transl Gastroenterol 2019;10:e00101.
Kim SH, Cho KB, Chun HJ, et al. Randomised clinical trial:
comparison of tegoprazan and placebo in non-erosive reflux
disease. Aliment Pharmacol Ther 2021;54:402-411.

Dean BB, Gano AD Jr, Knight K, Ofman JJ, Fass R. Effective-
ness of proton pump inhibitors in nonerosive reflux disease.
Clin Gastroenterol Hepatol 2004;2:656-664.

Kinoshita Y, Ashida K, Hongo M. Randomised clinical trial: a
multicentre, double-blind, placebo-controlled study on the
efficacy and safety of rabeprazole 5 mg or 10 mg once daily
in patients with non-erosive reflux disease. Aliment Pharma-
col Ther 2011;33:213-224.

Tsai HH, Chapman R, Shepherd A, et al. Esomeprazole
20 mg on-demand is more acceptable to patients than
continuous lansoprazole 15 mg in the long-term mainte-
nance of endoscopy-negative gastro-oesophageal reflux
patients: the COMMAND study. Aliment Pharmacol Ther
2004;20:657-665.

Sjostedt S, Befrits R, Sylvan A, et al. Daily treatment with
esomeprazole is superior to that taken on-demand for main-
tenance of healed erosive oesophagitis. Aliment Pharmacol
Ther 2005;22:183-191.

Janssen W, Meier E, Gatz G, Pfaffenberger B. Effects of pan-
toprazole 20 mg in mildgastroesophageal reflux disease:
once-daily treatment in the acute phase, and comparison of
on-demand versus continuous treatment in the long term.
Curr Ther Res Clin Exp 2005;66:345-363.

van der Velden AW, de Wit NJ, Quartero AO, Grobbee DE, Nu-
mans ME. Pharmacological dependency in chronic treatment
of gastroesophageal reflux disease: a randomized controlled

17



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

18

clinical trial. Digestion 2010;81:43-52.

Bayerdorffer E, Bigard MA, Weiss W, et al. Randomized, mul-
ticenter study: on-demand versus continuous maintenance
treatment with esomeprazole in patients with non-ero-
sive gastroesophageal reflux disease. BMC Gastroenterol
2016;16:48.

Fass R, Vaezi M, Sharma P, et al. Randomised clinical trial:
efficacy and safety of on-demand vonoprazan versus place-
bo for non-erosive reflux disease. Aliment Pharmacol Ther
2023;58:1016-1027.

Hoshikawa Y, Koeda M, Rokugo T, Momma E, Kawami N,
Iwakiri K. Long-term efficacy of on-demand vonoprazan
treatment for mild reflux esophagitis: success rates and pre-
dictors of treatment failure. Esophagus 2025;22:272-277.
Ashida K, Iwakiri K, Hiramatsu N, et al. Maintenance for
healed erosive esophagitis: phase Ill comparison of vo-
noprazan with lansoprazole. World J Gastroenterol
2018;24:1550-1561.

Cho YK, Kim JH, Kim HS, et al. Randomised clinical trial:
comparison of tegoprazan and lansoprazole as maintenance
therapy for healed mild erosive oesophagitis. Aliment Phar-
macol Ther 2023;57:72-80.

Laine L, DeVault K, Katz P, et al. Vonoprazan versus lan-
soprazole for healing and maintenance of healing of ero-
sive esophagitis: a randomized trial. Gastroenterology
2023;164:61-71.

Scholten T. Long-term management of gastroesophage-
al reflux disease with pantoprazole. Ther Clin Risk Manag
2007;3:231-243.

Yadlapati R, Hubscher E, Pelletier C, Jacob R, Brackley A,
Shah S. Induction and maintenance of healing in erosive
esophagitis in the United States. Expert Rev Gastroenterol
Hepatol 2022;16:967-980.

Valdovinos Diaz MA, Amieva-Balmori M, Carmona-Sanchez
R, et al. Good clinical practice recommendations for the di-
agnosis and treatment of gastroesophageal reflux disease.
An expert review from the asociaciéon Mexicana de gastroen-
terologia. Rev Gastroenterol Mex (Engl Ed) 2024;89:121-143.
D'Souza S, Udemba S, Fass R. Is it time for noncontinuous

61.

62.

63.

64.

65.

66.

67.

68.

69.

Cheal Wung Huh, et al

therapy for gastroesophageal reflux disease? Gastroenterol
Hepatol (N Y) 2024;20:273-280.

Patel A, Laine L, Moayyedi P, Wu J. AGA clinical practice
update on integrating potassium-competitive acid block-
ers into clinical practice: expert review. Gastroenterology
2024;167:1228-1238.

Islam MM, Poly TN, Walther BA, et al. Adverse outcomes
of long-term use of proton pump inhibitors: a systemat-
ic review and meta-analysis. Eur J Gastroenterol Hepatol
2018;30:1395-1405.

Laine L, Ahnen D, McClain C, Solcia E, Walsh JH. Review
article: potential gastrointestinal effects of long-term acid
suppression with proton pump inhibitors. Aliment Pharmacol
Ther 2000;14:651-668.

Cheungpasitporn W, Thongprayoon C, Kittanamongkolchai W,
et al. Proton pump inhibitors linked to hypomagnesemia: a
systematic review and meta-analysis of observational stud-
ies. Ren Fail 2015;37:1237-1241.

Liao S, Gan L, Mei Z. Does the use of proton pump inhib-
itors increase the risk of hypomagnesemia: an updated
systematic review and meta-analysis. Medicine (Baltimore)
2019;98:e15011.

Freedberg DE, Kim LS, Yang YX. The risks and benefits of
long-term use of proton pump inhibitors: expert review and
best practice advice from the American gastroenterological
association. Gastroenterology 2017;152:706-715.

Kojima Y, Takeuchi T, Sanomura M, et al. Does the novel po-
tassium-competitive acid blocker vonoprazan cause more
hypergastrinemia than conventional proton pump inhibitors?
A multicenter prospective cross-sectional study. Digestion
2018;97:70-75.

Arai J, Miyawaki A, Aoki T, et al. Association between vo-
noprazan and the risk of gastric cancer after Helicobacter
pylori eradication. Clin Gastroenterol Hepatol 2024;22:1217-
1225, 6.

Ishida M, Tsuchiya M, Naito J, et al. Vonoprazan-associ-
ated nephrotoxicity: extensive real-world evidence from
spontaneous adverse drug reaction reports. Kidney Int
2022;102:666-668.

https://doi.org/10.5056/jnm25128





