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Gastroesophageal reflux disease (GERD) is a condition in which gastric contents regurgitate into the esophagus or beyond, resulting
in either troublesome symptoms or complications. GERD is heterogeneous in terms of varied manifestations, test findings, and
treatment responsiveness. GERD diagnosis can be established with symptomatology, pathology, or physiology. Recently the Lyon
consensus defined the “proven GERD” with concrete evidence for reflux, including advanced grade erosive esophagitis (Los Angeles
classification grades C and or D esophagitis), long-segment Barrett’s mucosa or peptic strictures on endoscopy or distal esophageal
acid exposure time > 6% on 24-hour ambulatory pH-impedance monitoring. However, some Asian researchers have different
opinions on whether the same standards should be applied to the Asian population. The prevalence of GERD is increasing in Asia.
The present evidence-based guidelines were developed using a systematic review and meta-analysis approach. In GERD with typical
symptoms, a proton pump inhibitor test can be recommended as a sensitive, cost-effective, and practical test for GERD diagnosis.
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Based on a meta-analysis of 19 estimated acid-exposure time values in Asians, the reference range upper limit for esophageal acid
exposure time was 3.2% (95% confidence interval, 2.7-3.9%) in the Asian countries. Esophageal manometry and novel impedance
measurements, including mucosal impedance and a post-reflux swallow-induced peristaltic wave, are promising in discrimination of
GERD among different reflux phenotypes, thus increasing its diagnostic yield. We also propose a long-term strategy of evidence-based

GERD treatment with proton pump inhibitors and other drugs.
(J Neurogastroenterol Motil 2021;27:453-481)
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Introduction

Gastroesophageal reflux disease (GERD) is defined as a con-
dition resulting when the stomach-content reflux causes trouble-
some symptoms and/or complications as per the Montreal global
consensus.' The prevalence of at least weekly experienced GERD
symptoms reported in population-based studies worldwide is ap-
proximately 13%, although there are significant geographical varia-
tions.” Despite its high prevalence, the clinical disease characteristics
and natural history are not fully elucidated. Categorizing GERD
into 3 unique groups, non-erosive reflux disease (NERD)), erosive
reflux disease (ERD), and Barrett’s esophagus, is the old model
presenting GERD as a “spectrum” disease.” This concept consid-
ered GERD as a single disease, potentially progressing from mild
NERD toward metaplasia (Barrett’s esophagus) and neoplasia
(esophageal adenocarcinoma). Currently, GERD is used as an
umbrella term with gastroesophageal reflux phenotypes associated
with the incompetence of the esophagogastric junction (EGJ) and
manifested by a hypotensive lower esophageal sphincter (LES),
hiatal hernia, supine reflux, and poor acid clearance.” The Rome
1V criteria subdivided NERD into “true NERD,” reflux hyper-
sensitivity, and functional heartburn, based on the esophageal acid
exposure and reflux symptom correlation from pH or 24-hour
ambulatory pH-impedance monitoring studies.” The difference in
symptom perceptions may be related to esophageal hypersensitivity
or cognitive hypervigilance. Therefore, based on the GERD phe-
notypes and their pathophysiology, the diagnostic and therapeutic

approaches should differ. However, the possible adverse effects

from long-term use of proton pump inhibitors (PPIs) and the
increase of unnecessary surgeries have been reported, and there is
an argument that a more exact definition of GERD is needed. The
Lyon consensus described “proven GERD” defining patients with
GERD with objective physiological biomarkers.’

In patients with GERD, tailored treatment for GERD pheno-
types effectively minimizes unnecessary treatment and finds optimal
management, enabling efficient use of medical resources. However,
it is necessary to evaluate whether the recent definitions of GERD
can be accepted in Asia as well.

The 2020 Seoul Consensus on GERD Clinical Practice
Guidelines present new evidence-based and expert-approved stan-
dards for the diagnosis and treatment of GERD in Asia.

Methods

These guidelines describe approaches to the practical manage-
ment of adult patients with GERD based on scientific evidence and
expert consensus. The guidelines cover several options for GERD
treatment, summarizing their benefits and harms, and providing
information on probable outcomes.

The present guidelines provide a practical, evidence-based
guide for clinicians (gastroenterologists, surgeons, and general phy-
sicians), medical staff (including nurses, paramedical teams, medi-
cal students, and healthcare providers), patients, and the public.

The guideline steering committee consisted of the Presidents
and key members of the Korean Society of Neurogastroenterology
and Motility (KSNM) and the Asian Neurogastroenterology and
Motility Association (ANMA). These clinical practical guidelines
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have been developed based on the methodology of the evidence-
based medicine, and its specific method is similar to the one previ-
ously described.”

To develop these guidelines (started in May 2019), a profes-
sional with methodological expertise (Mi-Young Chot) conducted
4 workshops, and 11 meetings were held. The working group
consisted of the Clinical Practical Guidelines Committee members
and the GERD Committee, members recommended by ANMA
and GERD experts. They conducted a literature search and meta-
analysis addressing 3 directions: (1) definition and epidemiology,
(2) diagnosis, and (3) treatment, and assigning 1 or 2 experts to
each key question. The participating committee members provided
a written consent on whether they had any conflicts of interest. The
guideline development group members’ competing interests are ad-
dressed in Supplementary Table 1.

A web survey using structured questionnaires, aimed at evalu-
ating the patients’ preferences and perspectives, was conducted in
the largest internet community associated with GERD related to
these guidelines. In November 2019, 8 structured GERD-related
surveys were conducted for volunteers out of members internet
community in 1 day. A total of 210 participants responded; 64.4%
were adult women, 68.3% had ERD, and 14.6% had NERD.
Among them, 57.6% of the respondents were willing to do chronic
long-term maintenance, and 76.1% of them preferred on-demand

therapy if needed. Their reasons for choosing the on-demand thera-

Seoul Consensus of GERD

py over the continuous therapy included fear of drug complications
(66.3%), poor drug compliance (5.4%), cost (2.9%), and difficulty
to visit the hospital because of work (2.0%). Therefore, we added a
key question about on-demand therapy as maintenance therapy of
GERD.

These guidelines were developed using de novo methods. To
determine the clinical guidelines’ scope, the working group mem-
bers created key questions tailored to the population, intervention,
control, and outcomes using nominal group techniques.

Working group members on each subject and Dr Mi-Young
Chot of the National Evidence-based Healthcare Collaborating
Agency selected the appropriate keywords. They conducted a
literature search from July to September 2019 using the Ovid-
MEDLINE, EMBASE, Cochrane Library, and KoreaMed
databases. The keywords are listed in Supplementary Table 2.
Two independent members reviewed the literature and selected
the final studies following the set inclusion and exclusion criteria
(Fig. 1).

The common inclusion criteria for studies’ retrieval were: (1)
adult human subjects or patients, (2) written in English or Korean,
(3) systematic reviews and meta-analyses, randomized controlled
trials (RCTs) or non-RCTs, (4) observational studies published
between 2000 and 2019, and (5) studies with promising results re-
ported. The common exclusion criteria were as follows: (1) studies

on children or teenagers, (2) studies with not promising results re-
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Figure 1. The Preferred Reporting
Items for Systematic Reviews and Meta-
analyses (PRISMA) flow diagram of
the systematic review process of the
efficacy of proton pump inhibitors in
patients with non-cardiac chest pain.
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Table 1. Definition of Levels of Evidence and Strength of Recommendation

Level of evidence
High
Moderate
Low

Very low

At least one RCT or SR/meta-analysis with no concern regarding study quality

At least one RCT or SR/meta-analysis with minor concerns regarding study quality or, at least one cohort/case-control/
diagnostic test design study with no concern regarding study quality

At least one cohort/case-control/diagnostic test study with minor concerns regarding study quality, or at least one
single-arm before-after study or cross-sectional study with no concerns regarding study quality

At least one cohort/case-control/diagnostic test design study with serious concerns regarding study quality, or at least one
single-arm before-after study or cross-sectional study with minor/severe concerns regarding study quality

Grade of recommendation

Strong for
Weak for
Weak against

Strong against

The benefits of the intervention are more significant than the harms based on a high or moderate level of evidence, such
that it can be strongly recommended for clinical practice in most cases

The benefits and harms of the intervention may vary depending on the clinical situation or patients’ characteristics.
Recommended depending on the clinical condition

The benefits and harms of the intervention may vary depending on the clinical situation or patient characteristics. Inter-
vention is not recommended for clinical practice

The intervention harms are greater than the benefits based on a high or moderate level of evidence. Intervention is not

recommended for clinical practice

No recommendation

It is not possible to classify the recommendation due to a lack of evidence or equivocal results. Further evidence is needed

RCT, randomized controlled trial; SR, systematic review.

ported, (3) unavailable to obtain original articles, and (4) case series
or reports, expert opinion, narrative review, or guidelines.

Meta-analysis was conducted on possible key questions. Evi-
dence profiles were created based on Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE) (Table 1).*
GRADEDpro software was used to rank the quality of evidence ac-
cording to 4 categories: high, moderate, low, and very low. The evi-
dence quality assessment was then used to determine the supporting
evidence strength informing a recommendation.”

Expert consensus was conducted using the modified Delphi
method on the draft recommendations with evidence. An expert
panel, consisting of KSNM and ANMA members and other
experts, reviewed the draft. The first draft consisted of 25 recom-
mendations with 1 open question: 7 on the GERD definition and
epidemiology, 8 on diagnoses, and 10 pertaining to treatments. The
first draft was sent via e-mail to the experts, and their responses
were anonymized. A score of > 4 on a S-point Likert scale was
considered to correspond to “agree” (with the recommendation in
question). If > 80% of all respondents agreed with a recommenda-
tion, a consensus was considered to have been reached. At the first
round of e-mail voting, a consensus was not reached on only 4 of
the 25 recommendations: on long-term complications of PPIs, use
of PPIs in Barret’s esophagus, prokinetics, and anti-reflux surgery.
After the first round of appraisals, the working group presented the
draft recommendations at an ANMA consensus meeting held on
October 15, 2020. The second round of e-mail voting with modi-

fied recommendations achieved consensus on anti-reflux surgery,
but 3 recommendations were not agreed upon. These results are
also described in Table 2.

Three external experts (Sanjiv Mahadeva [Malaysia], Myung-
Gyu Choi [South Korea], and Shobna Bhatia [India] reviewed the
recommendations in terms of necessity, appropriateness, healthcare
setting, level of care, and balance between benefits and harms.

This guideline was presented in the academic symposium,
2020 Seoul Consensus on Clinical Practice Guidelines for GERD.
It is uploaded on websites of the Korean Society of Neurogastroen-
terology and Motility (https://www.ksgm.org) and the Korean As-
sociation of Internal Medicine (https://www.kaim.or.kr). Also, this
guideline will be published in Korean.

This project was supported by the KSNM and a grant from the
Patient-Centered Clinical Research Coordinating Center funded by
the Ministry of Health & Welfare, Republic of Korea (Grant No.
HI19C0481 and HC19C0060). The GERD guidelines will be

updated every 3 to § years to reflect the new evidence accumulated.
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Table 2. Summary of the Seoul Consensus on Gastroesophageal Reflux Disease

Level of Strength of

evidence recommendation

Definition and epidemiology
1  GERD is a condition characterized by regurgitation of gastric contents into the esophagus or the mouth, NA NA
resulting in troublesome symptoms or complications
2 NERD is a subcategory of GERD. It is characterized by troublesome reflux symptoms with abnormally NA NA
increased gastroesophageal reflux observed on 24-hour ambulatory pH-impedance monitoring in
the absence of esophageal mucosal injury confirmed on endoscopy

3 Reflux hypersensitivity is defined as retrosternal symptoms, including heartburn or chest pain triggered NA NA
by physiological reflux in the absence of abnormally increased gastroesophageal reflux

4 Functional heartburn is defined as retrosternal burning discomfort or pain refractory to acid-suppressive NA NA
therapy in the absence of GERD

5 Refractory GERD is defined as GERD symptoms unresponsive to the administration of = 8 weeks of NA NA

a standard dose of an acid-suppressive agent
6 GERD can cause various extra-esophageal symptoms such as cough, asthma, hoarseness, or non-cardiac NA NA
chest pain. Extra-esophageal GERD symptoms may or may not be accompanied by typical GERD

symptoms
7 The prevalence of GERD is increasing in Asian countries Moderate NA
Diagnosis of GERD
8  Symptom-based diagnostic questionnaires are useful for the accurate diagnosis of GERD Low Weak
9 A 2-week trial of a standard dose of PPI should be recommended as a sensitive and practical test for Moderate Strong
GERD diagnosis in patients with typical GERD symptoms
10 Endoscopy with or without biopsy can be recommended to diagnose GERD and exclude other organic Very low Strong
diseases
11 Endoscopic surveillance is recommended in patients with long-segment Barrett’s esophagus Very low Strong
12 Twenty-four-hour ambulatory pH-impedance monitoring is indicated in patients with GERD symptoms Very low Strong

that are refractory to PPI therapy. This test is also recommended before anti-reflux surgery

13 A value of the total esophageal acid exposure time of = 4% is defined as an abnormal finding in Moderate Weak
Asian adults

14 Esophageal manometry is useful in the assessment of peristaltic function and exclusion of alternative Low Strong
motility disorders. Therefore, esophageal manometry should be performed before anti-reflux
surgery in patients with GERD

15 Novel impedance parameters, including baseline impedance and post-reflux swallow-induced peristaltic Low Weak

wave, are promising in the GERD diagnosis and increase GERD diagnostic yield
Treatment of GERD

16 Weight reduction is recommended to improve GERD symptoms in overweight patients or those Moderate Strong
diagnosed with obesity

17 The administration of a standard dose of PPI once a day for 4 to 8 weeks is recommended as the initial High Strong
treatment of GERD

18  Double-dose PPI therapy may be effective in patients with GERD who do not show an adequate Moderate Weak
response to standard-dose PPI therapy

19 On-demand PPI therapy’s effectiveness is comparable with that of continuous daily PPI therapy for Moderate Weak
the long-term management of patients with NERD or mild erosive reflux disease

20 PPI therapy is recommended to treat NCCP in patients who present with concomitant typical GERD Moderate Strong
symptoms

21 The effect of P-CABs is comparable with that of PPIs for the initial treatment of patients with GERD Moderate Strong

22 Anti-reflux surgery can be recommended as an alternative to PPI maintenance therapy to improve Moderate Weak

symptoms and quality of life in patients with proven GERD

GERD, gastroesophageal reflux disease; NERD, non-erosive reflux disease; PPI, proton pump inhibitor; NCCP, non-cardiac chest pain; P-CABs, potassium-
competitive acid blockers; NA, not applicable.
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Definition and Epidemiology
Definition

Definition of gastroesophageal reflux disease

Statement 1: Gastrointestinal reflux disease is a condi-
tion characterized by regurgitation of gastric contents
into the esophagus or the mouth, resulting in trouble-
some symptoms or complications.

Level of evidence: not applicable (NA)

Strength of recommendation: NA

Experts’ opinions: agree strongly (91.1%), agree with some
reservations (8.9%), undecided (0.0%), disagree (0.0%), and dis-
agree strongly (0.0%)

GERD is a common disorder of the upper gastrointestinal
tract, adversely impacts health-related quality of life (HRQOL),
and increases medical costs. GERD is defined as a condition in
which gastric contents regurgitate into the esophagus or beyond, re-
sulting in either troublesome symptoms or complications. The defi-
nition of GERD has been similarly adopted in most practice guide-
lines since the Montreal definition in 2006. This definition is also
similar to the Montreal definition. Symptoms related to GERD
become troublesome when they adversely affect an individual’s well-
being. Generally, a symptom is considered troublesome when mild
symptoms occurred for = 2 or more days a week, or moderate/
severe symptoms occurred > 1 day per week as per a population-

based study.

Definition of non-erosive reflux disease

Statement 2: Non-erosive reflux disease is a subcat-
egory of gastroesophageal reflux disease. It is charac-
terized by troublesome reflux symptoms with abnor-
mally increased gastroesophageal reflux observed on
24-hour ambulatory pH-impedance monitoring in the
absence of esophageal mucosal injury confirmed on
endoscopy.

Level of evidence: NA

Strength of recommendation: NA

Experts’ opinions: agree strongly (75.6%), agree with some
reservations (22.2%), undecided (2.2%), disagree (0.0%), and
disagree strongly (0.0%)

GERD is classified into NERD without mucosal breaks on
endoscopic examination in the presence of symptoms and ERD
with mucosal breaks. The severity of reflux esophagitis is usually
classified following the Los Angeles (ILA) classification (from A
to D, denoting increasing inflammation severity and extension).
Minimal changes of the lower esophageal mucosa are not consid-
ered mucosal breaks. Most patients (about 70%) with typical reflux
symptoms have no evidence of erosive esophagitis (EE) at endos-
copy.' ™" These patients are usually considered to have NERD,
particularly if there is supportive evidence that their symptoms are
related to abnormally increased acid exposure based on pH or 24-
hour ambulatory pH-impedance monitoring. Therefore, recent
studies showed NERD represents a group of patients with several
pathophysiological and clinical differences and should be better

classified using 24-hour ambulatory pH-impedance monitoring,*"*

Definition of reflux hypersensitivity

Statement 3: Reflux hypersensitivity is defined as
retrosternal symptoms, including heartburn or chest
pain triggered by physiological reflux in the absence of
abnormally increased gastroesophageal reflux.

Level of evidence: NA

Strength of recommendation: NA

Fxperts’ opinions: agree strongly (62.2%), agree with some
reservations (35.6%), undecided (2.2%), disagree (0.0%), and
disagree strongly (0.0%)

Reflux hypersensitivity is a new functional esophageal disorder
introduced by the Rome IV criteria.” Based on those criteria, re-
flux hypersensitivity is defined as retrosternal symptoms including
heartburn or chest pain triggered with reflux events despite nor-
mal acid exposure on pH or 24-hour ambulatory pH-impedance
monitoring (response to anti-secretory therapy does not exclude
diagnosis). There should be no structural changes, eosinophilic
esophagitis, and major motility disorders (achalasia, EGJ outflow
obstruction, distal esophageal spasm, Jackhammer esophagus, and
absent contractility) explaining the symptoms in this diagnosis. Cri-
teria must be fulfilled for the past 3 months with symptom onset at
least 6 months before diagnosis with a frequency of at least twice a
week."* Based on the Rome IV criteria, reflux hypersensitivity is dif-
ferentiated from functional heartburn or even NERD by its greater
associations of reflux symptoms. However, recent data suggest the
need for a return to including reflux hypersensitivity in the GERD
spectrum. Alterations in esophageal mucosal integrity and chemical

clearance, microscopic esophagitis, and strict symptom-reflux asso-
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ciation of reflux hypersensitivity support that reflux hypersensitivity
should be considered as GERD."

Definition of functional heartburn

Statement 4: Functional heartburn is defined as
retrosternal burning discomfort or pain refractory
to acid-suppressive therapy in the absence of gastro-
esophageal reflux disease.

Level of evidence: NA

Strength of recommendation: NA

Experts’ opinions: agree strongly (46.7%), agree with some
reservations (37.8%), undecided (13.3%), disagree (2.2%), and
disagree strongly (0.0%)

The definition of functional heartburn includes burning
retrosternal discomfort or pain in patients without symptom relief
despite optimal anti-secretory therapy in the absence of GERD on
24-hour ambulatory pH-impedance monitoring. There should be
no structural changes, eosinophilic esophagitis, and major motility
disorders that can explain heartburn. Criteria must be fulfilled for
the past 3 months with symptom onset at least 6 months before di-

agnosis with a frequency of at least twice a week.

Definition of refractory gastroesophageal reflux disease

Statement 5: Refractory gastroesophageal reflux
disease is defined as gastroesophageal reflux disease
symptoms unresponsive to the administration of = 8
weeks of a standard dose of an acid-suppressive agent.

Level of evidence: NA

Strength of recommendation: NA

Experts’ opinions: agree strongly (37.8%), agree with some
reservations (57.8%), undecided (4.4%), disagree (0.0%), and
disagree strongly (0.0%)

There is currently no established consensus regarding the defi-
nition of refractory GERD in terms of a treatment regimen, symp-
tom frequency, and degree of treatment response. Some investiga-
tors consider a poor response to once-daily PPI as refractory, while
others consider partial or lack of response to PPI therapy twice daily
as refractory symptoms. In addition to the PPI dose, the duration
of acid-suppressive treatment required to define refractoriness var-
ies from 4 weeks to 12 weeks."” In Asia, it may be reasonable to
use the term refractory GERD for patients whose symptoms fail to
respond partially or entirely to = 8 weeks of a standard dose of the

acid-suppressive agent.

Seoul Consensus of GERD

The prevalence of refractory GERD is reported with variations
following the definition of refractoriness and study population. It
has been estimated that up to 40.0% of patients with GERD re-
main symptomatic while on PPI therapy.”"* Systematic review of
observational studies in primary care or community-based studies
showed that 45.0% of patients reported persistent reflux symp-
toms.”* The prevalence of persistently troublesome heartburn and
regurgitation in interventional trials were 17.0% and 28.0% in non-
RCTs, and 32.0% and 28.0% in RCT5, respectively.”*

It has been suggested that the proportion of patients who fail
to get PPI therapy relief is higher in NERD than in EE.** In a
previous Korean study, 19.5% of patients with NERD and 10.2%
of patients with EF had refractory symptoms after 8§ weeks of PPI
therapy.”® Japanese studies also have shown that reflux symptoms
are 20.0-25.0% less likely to respond to PPI treatment in patients
with NERD than in patients with EE.**

Extra-esophageal symptoms of gastroesophageal reflux
disease

Statement 6: Gastroesophageal reflux disease can
cause various extra-esophageal symptoms such as
cough, asthma, hoarseness, or non-cardiac chest pain.
Extra-esophageal gastroesophageal reflux disease
symptoms may or may not be accompanied by typical
gastroesophageal reflux disease symptoms.

Level of evidence: NA

Strength of recommendation: NA

Experts’ opinions: agree strongly (62.2%), agree with some
reservations (35.6%), undecided (2.2%), disagree (0.0%), and
disagree strongly (0.0%)

GERD causes not only typical symptoms but also respiratory
or laryngeal symptoms called extra-esophageal symptoms. Previous
studies have reported chronic cough, hoarseness, asthma, globus
sensation, sleep disturbance, and dental erosion as extraesophageal
symptoms of GERD (Table 3)."*

Among these symptoms, cough, asthma, hoarseness, and non-
cardiac chest pain (NCCP) are more commonly associated with
GERD. There have been various investigations about the preva-
lence, possible pathophysiology, and symptom response to PPIs
administration in empirical trials between GERD and extra-esoph-
ageal symptoms. GERD has been considered to be one of the most
common causes of chronic cough.” Reflux above the upper esopha-
geal sphincter could lead to cough as a protective mechanism.

Moreover, a cough could vice versa lead to reflux.” Also, patients
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Table 3. Possible Extra-esophageal Symptoms of Gastroesophageal
Reflux Disease

Laryngopharyngeal symptoms
Chronic throat clearing
Globus
Hoarseness
Dysphonia

Respiratory symptoms
Cough
Pulmonary fibrosis
Lung transplant rejection
Asthma

Others
Dental erosion
Otitis
Sinusitis
Postnasal drip

with GERD are 1.15 times more likely to have asthma than those
without GERD.” In terms of pathophysiology, reflux might induce
asthma either directly or indirectly. Reflux in GERD might directly
impact the airway through micro-aspiration, resulting in asthma.
Acid reflux also might induce a bronchial spasm enhanced by a
vagus-medicated mechanism.” Hoarseness, as well as a lump-in-
the-throat sensation, are common symptoms of laryngopharyngeal
reflux, affecting the vocal cords and surrounding tissues.” After the
cardiac source of chest pain has been excluded, NCCP is defined as
recurrent angina-like or substernal chest pain.” GERD is the most
common esophageal cause for NCCP" In a retrospective nation-
wide study of 904 subjects with normal coronary angiogram and
upper endoscopy within 2 years, GERD was present in 48.2% of
the NCCP patients.”

The prevalence of extra-esophageal symptoms varies widely
depending on the study subject and the symptoms’ definition.
The prevalence of extra-esophageal symptoms was 80.0% in pa-
tients complaining of typical symptoms more than once a week in
a population-based study in Minnesota.”” In open cohort studies
in Europe, extra-esophageal symptoms were identified in 32.8%
of patients with GERD and were reported higher than in patients
with NERD (30.9%) and lower than those with ERD (34.5%).”
To date, epidemiologic data on the extra-esophageal symptom in
Asia are limited. In a study conducted in Korea, the prevalence of
extra-esophageal symptoms, including globus, chest pain, cough,
hoarseness, and wheezing, was 74.4%." The most prevalent extra-
esophageal symptom was globus, followed by chest pain, cough,

.40
hoarseness, and wheezing.

Epidemiology of Gastroesophageal Reflux Disease

Statement 7: The prevalence of gastroesophageal re-
flux disease is increasing in Asian countries.

Level of evidence: moderate

Strength of recommendation: NA

Experts’ opinions: agree strongly (68.9%), agree with some
reservations (31.1%), undecided (0.0%), disagree (0.0%), and

disagree strongly (0.0%)

Epidemiologic studies have reported an increasing trend of
GERD, especially in Asia.”" In population-based studies, the
prevalence of symptom-based GERD was reported to increase in
Fastern Asia (2.5-4.8% before 2005 and 5.2-8.5% in 2005-2010).
In Southeast and Western Asia, the prevalence of GERD was
higher than in Eastern Asia. The prevalence of EE had increased in
subjects receiving a medical check-up in Fastern Asia. Nationwide
multi-center cross-sectional study review of endoscopic findings in
Korea reported that the prevalence of EE. had risen steadily from
1.8% in 1995 to 5.9% in 2000, and 9.1% in 2005.* In a retrospec-
tive review of GERD endoscopic diagnoses in the Chinese popula-
tion over time, the prevalence of EE had increased in the referral
populations from 20.7% to 51.0% and by screening endoscopy
from 14.5% to 23.5%." In a cohort study using a validated GERD
questionnaire (GerdQ) in Singapore, there is a rising trend of
reflux-symptoms incidence in the general population over § years."
A study conducted in Taiwan reported that the crude prevalence of
esophagitis increased from 5.0% in 1995 to 12.6% in 2002.”

We performed meta-analyses including 37 population-based
studies in the general population and 36 observational studies (21
cross-sectional, 12 cohort, and 3 case-control studies) in subjects
who underwent a medical check-up from January 2000 to October
2019 in Asia (Supplementary Fig. 1). We compared the prevalence
of GERD in both 2000-2009 and 2010-2019 in each study. The
significant subgroup effect of the test was considered to be P < 0.1.
In the population-based study, GERD’s prevalence significantly
increased from 2000-2009 to 2010-2019 (11.0% vs 15.0%, respec-
tively, P = 0.092) (Supplementary Fig. 2). However, heterogeneity
among studies in each group was considerable. In the observational
study of subjects who underwent the medical check-up, GERD’s
prevalence significantly increased from 2000-2009 to 2010-2019
(6.0% vs 15.0%, respectively, P = 0.000) (Supplementary Fig. 3).
NERD and ERD prevalence also increased significantly from
2000-2009 and 2010-2019 (4.0% vs 8.0%, respectively, P = 0.012;
7.0% vs 10.0%, respectively, P = 0.074) (Supplementary Fig. 4
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and 5, respectively). Heterogeneity among studies in each group

was also considerable and significant. Overall, the prevalence of

GERD is increasing in Asian countries.

Diagnosis

Symptom-based Diagnostic Questionnaires

Statement 8: Symptom-based diagnostic question-
naires are useful for the accurate diagnosis of gastro-
esophageal reflux disease.

Level of evidence: low

Strength of recommendation: weak

Experts’” opinions: agree strongly (20.0%), agree with some
reservations (66.7%), undecided (8.9%), disagree (4.4%), and
disagree strongly (0.0%)

Several types of questionnaires have been developed to assess
GERD to date.” These tools can be used to determine generic gas-
trointestinal symptoms, esophageal or extra-esophageal symptoms,
burden on the quality of life and response to treatment, and create
symptoms profiles. On the other hand, one of the most valuable
clinical benefits of the questionnaire is that it can increase the ac-
curacy of diagnosis. A structural questionnaire is used to identify
patients who may be the appropriate choice to administer anti-
secretory drugs, thus improving the quality of diagnosis to a level
reached by experienced physicians or diagnosing GERD at a level
close to the physiologic test results. Several questionnaires had been
validated and used for diagnostic purposes. The GerdQ and Re-
flux Disease Questionnaire (RDQ) are the most frequently used
questionnaires with multilingual versions.”* The GerdQ use con-
firmed that a family practitioner could diagnose GERD at a gas-
troenterologist level.”” Moreover, about 80.0% of the subjects with
= 8 points filled a positive result of one diagnostic modality includ-
ing pH-study, endoscopy, or positive response to PPI treatment.
GerdQ and RDQ are both modestly accurate for GERD’s symp-
tom-based diagnosis but have limitations as a stand-alone diagnostic
tool.” Recently, one GERD-related questionnaire, a Self-evaluation
Questionnaire for GERD (SEQ-GERD), has been developed in
Korea and has been validated internally and externally. The SEQ-
GERD can also monitor the responsiveness of medical treatment
in GERD. In primary care settings, structural questionnaires such
as GerdQ, RDQ, or SEQ-GERD can guarantee a certain medical
quality level. They can be helpful in conjunction with PPI test.

Seoul Consensus of GERD

Proton Pump Inhibitor Test

Statement 9: A 2-week trial of a standard dose of
proton pump inhibitor should be recommended as a
sensitive and practical test for gastroesophageal reflux
disease diagnosis in patients with typical gastroesopha-
geal reflux disease symptoms.

Level of evidence: moderate

Strength of recommendation: strong

FExperts’ opinions: agree strongly (35.6%), agree with some
reservations (60.0%), undecided (4.4%), disagree (0.0%), and
disagree strongly (0.0%)

Heartburn and acid regurgitation are the cardinal symptoms of
GERD. Symptoms may be used to diagnose GERD with reported
sensitivity and specificity of 62.0% and 67.0%, respectively.”’ PPI
test may be started without further investigation in patients who
present with typical symptoms of GERD. Improvement in symp-
toms after PPI test has a sensitivity of 71.0% and specificity of only
44.0%."

We performed a systematic review of 17 studies investigating
the diagnostic performance of empirical PPIs for GERD (Supple-
mentary Fig. 6). A meta-analysis of 17 studies revealed that sensi-
tivity and specificity of the PPI test were 0.78 (95% confidence in-
terval [CI], 0.71-0.84) and 0.40 (95% CI, 0.31-0.48), respectively
(Supplementary Fig. 7). We also performed subgroup analysis for
dose (single vs double) and duration (< 2 weeks vs > 2 weeks) of
PPIs, and they did not affect sensitivity and specificity (Supplemen-
tary Fig. 8). In another recent network meta-analysis, PPI test had
high sensitivity and the lowest specificity among several diagnostic
tests, including 24-hour ambulatory pH-impedance monitoring
and GerdQ.”

PPI test has some limitations. The response rates are much
lower with atypical symptoms such as chest pain, chronic cough,
and laryngitis.” Patients with reflux hypersensitivity may also re-
spond to PPI trials, thus leading to over-diagnosis of GERD.™**
Despite these limitations, specialized investigations such as 24-hour
ambulatory pH-impedance monitoring is not widely available nor
cost-effective. Therefore, a therapeutic PPI test may have pragmati-
cally diagnostic value in patients with typical GERD symptoms.
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Endoscopy

Statement 10: Endoscopy with or without biopsy can
be recommended to diagnose gastroesophageal reflux
disease and exclude other organic diseases.

Level of evidence: very low

Strength of recommendation: strong

FExperts’ opinions: agree strongly (53.3%), agree with some
reservations (42.2%), undecided (2.2%), disagree (2.2%), and

disagree strongly (0.0%)

Endoscopy has long been the primary tool used to evaluate
the esophageal mucosal injury in patients with GERD symptoms.
However, endoscopy is not required in the presence of typical
GERD symptoms according to recent guidelines.” In patients with
GERD symptoms who do not respond to a PPIs trial, the upper
endoscopy is recommended to evaluate GERD and diagnose the
organic disease in the esophagus. Sometimes, endoscopy is recom-
mended before PPI treatment because it is challenging to distin-
guish between ERD and NERD after treatment.*

The LA classification has been used to assess the mucosal in-
jury; however, symptoms and endoscopic findings are not always
correlated.”™ The intensity and frequency of reflux symptoms are
poor predictors of the presence of severe reflux esophagitis.

Previous studies have shown that only one-third of patients
with endoscopic LA grade A report had GERD symptoms."’ The
endoscopic findings of LA grade B had a significant inter-observer
variability. Therefore, endoscopic I.A grades C or D esophagitis,
Barrett’s esophagus, or peptic stricture are considered the confirma-
tory evidence for GERD in the Lyon consensus.*”” However, the
prevalence of endoscopic EE was reported to be 6.7% of the Korean
population. Among them, only 1.0% was diagnosed as LA grade
C or D.* Furthermore, many gastrointestinal experts consider LA
grade B as a definitive GERD needing treatment. Therefore, stud-
ies of the natural history and outcome of therapy based on GERD’s
endoscopic findings are required.

Endoscopy with biopsy is the most accurate tool for diagnosing
organic diseases, including EF, peptic strictures, esophageal malig-
nancy, Barrett’s esophagus, and other esophageal disorders such as
eosinophilic esophagitis (EoE). Esophageal cancer is the sixth most
common cause of cancer-related deaths, with a $-year survival rate
of < 20.0% despite advances in treatment. Therefore, endoscopy is
recommended in the presence of alarm symptoms such as dyspha-
gia, unintentional weight loss, and hematemesis and patients at high

risk for esophageal malignancy.”” Endoscopy with biopsies has been

useful for the diagnosis of EoE. A prevalence rate of approximately
0.5% per endoscopy was reported, and the prevalence of EoF, had
increased significantly during the study period.”’ In Korea, a pre-
vious study also showed EoE in about 40 cases in 1000 biopsies
specimens, with the incidence gradually increasing.”’ When patients
are referred for an upper endoscopy due to dysphagia, a diagnosis
of EoFE can be made in 10.0-15.0% of the cases, with 11.0% due to
food impactions. So, a biopsy is recommended for patients with re-
flux esophagitis who complain of dysphagia or food impactions.”*
Fndoscopy with biopsies could be useful in the differential
diagnosis of NERD, reflux hypersensitivity, and functional heart-
burn. Structured histopathological findings of reflux esophagitis
are included papillary elongation, basal cell hyperplasia, dilated
intercellular spaces, intraepithelial inflammatory cells, necrosis, and
erosions.”* Because these histopathological findings are neither sen-
sitive nor specific for the diagnosis of GERD, routine biopsies in

the esophagus are not recommended for the diagnosis of GERD.

Endoscopic Surveillance for Barrett's Esophagus

Statement 11: Endoscopic surveillance is recommend-
ed in patients with long-segment Barrett’s esophagus.

Level of evidence: very low

Strength of recommendation: strong

Experts’ opinions: agree strongly (40.0%), agree with some
reservations (48.9%), undecided (6.7%), disagree (4.4%), and

disagree strongly (0.0%)

Although the impact of endoscopic surveillance for Barrett’s
esophagus has not been thoroughly evaluated, Western guidelines
recommend periodic endoscopic surveillance in patients with Bar-
rett’s esophagus.”*” The primary purpose of surveillance endoscopy
in patients with Barrett’s esophagus is to reduce mortality. A recent
meta-analysis, including 1 case-control study and 4 cohort studies,
has compared mortality between patients with Barret’s esophagus
under endoscopic surveillance and those who were not.”””" This
meta-analysis showed that endoscopic surveillance had a benefit in
terms of esophageal adenocarcinoma-related mortality as well as
all-cause mortality. The pooled risk ratio (RR) of surveillance in
esophageal adenocarcinoma-related mortality was 0.60 (95% CI,
0.50-0.71). Additionally, the pooled hazard ratio (HR) of surveil-
lance in all-cause mortality was 0.75 (95% CI, 0.59-0.94).

The beneficial effect of surveillance endoscopy is due to the ear-
ly diagnosis and treatment of adenocarcinoma. In the meta-analysis,
it has been shown that patients who had undergone surveillance

endoscopy were diagnosed with esophageal adenocarcinoma at an
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early stage compared to those who had not undergone surveillance
endoscopy (pooled RR for early diagnosis, 2.11; 95% CI, 1.08-
4.11).” Conversely, the risk of surgical treatment was higher in pa-
tients who had undergone surveillance endoscopy than in those who
had not undergone surveillance endoscopy (pooled RR for surgical
treatment, 1.47; 95% CI, 0.92-2.33).

However, there is still controversy whether all patients with
Barrett’s esophagus should be recommended for surveillance
endoscopy. The Asian-Pacific consensus on the management of
GERD published in 2016 stated that, at present, there is no proven
benefit in endoscopic surveillance of Barrett’s esophagus in the ab-
sence of dysplasia.”” Recently, however, an interesting meta-analysis
evaluated the progression of non-dysplastic Barrett’s esophagus.”
In this meta-analysis, the annual rates of progression to esophageal
adenocarcinoma were 0.06% (95% CI, 0.01-0.10) in the short-
segment Barrett’s esophagus and 0.31% (95% CI, 0.21-0.40) in
the long-segment Barrett’s esophagus. The risk of progression to
esophageal adenocarcinoma was higher in the long-segment Bar-
rett’s esophagus than in the short-segment Barrett’s esophagus
(pooled odds ratio [OR], 0.25; 95% CI, 0.11-0.56).”” Therefore,
surveillance endoscopy may be recommended in patients with long-
segment Barrett’s esophagus rather than short-segment Barrett’s
esophagus. The impact of surveillance endoscopy in patients with
short-segment Barrett’s esophagus should be further investigated.

Besides, the interval of endoscopic surveillance is another is-
sue. Although there is a lack of evidence in establishing the optimal
endoscopic surveillance interval, it was performed every 2 or 3 years

67,69-71

in most previous studies. It is still too early to determine the

Table 4. Possible Causes of Refractory Gastroesophageal Reflux
Symptoms

Non-GERD

Functional heartburn

Functional dyspepsia
FEsophageal motility disorder (eg, achalasia)
Fosinophilic esophagitis
Insufficient acid suppression
Lack of compliance
Improper dosing time
Reduced bioavailability of PPIs
Hypersecretory state (eg, Zollinger-Ellison syndrome)
Weakly acidic or non-acidic reflux
Concomitant functional disorder or psychological comorbidity
Delayed gastric emptying
Reflux hypersensitivity

GERD, gastroesophageal reflux disease; PPIs, proton pump inhibitors.

Seoul Consensus of GERD

optimal surveillance interval in patients with Barrett’s esophagus.
However, at present, 2 or 3 years of endoscopy may be considered
for early diagnosis of esophageal adenocarcinoma in patients with
Barrett’s esophagus, especially in those with long-segment Barrett’s

esophagus.

Twenty-four-hour Ambulatory pH-impedance
Monitoring for Gastroesophageal Reflux Disease

Statement 12: Twenty-four-hour ambulatory pH-
impedance monitoring is indicated in patients with
gastroesophageal reflux disease symptoms refractory
to proton pump inhibitor therapy. This test is also rec-
ommended before anti-reflux surgery.

Level of evidence: very low

Strength of recommendation: strong

Experts’ opinions: agree strongly (73.3%), agree with some
reservations (24.4%), undecided (2.2%), disagree (0.0%), and
disagree strongly (0.0%)

Various mechanisms for intractable GERD symptoms have
been suggested, including incorrect diagnosis, insufficient acid
suppression, weakly acidic or non-acidic reflux, and the presence
of concomitant functional disorder (Table 4). GERD’s diagnosis
often relies on subjective evaluation of symptoms without an objec-
tive measure of pathological reflux. However, reflux symptoms
that are not necessarily arising from GERD, and symptoms aris-
ing from an esophageal motility disorder could be misinterpreted
as reflux symptoms. Therefore, presenting symptoms should be
thoroughly reassessed, and a possible alternative diagnosis should
be considered, particularly when the diagnosis of GERD was made
solely based on symptoms.””* Other important factors contributing
to treatment failure are poor compliance and inadequate dosing.”
Previous studies revealed that only 26.0% of the patients with reflux
symptoms were dosed optimally, and 29.6% of patients who were
dosed sub-optimally consumed their PPIs after meals.” Therefore,
compliance and dosing should be optimized to improve treatment
response.

The first investigation in patients with refractory symptoms is
upper endoscopy to exclude non-reflux esophageal disorders such
as EoE and achalasia.'”” Otherwise, further evaluation with 24-
hour ambulatory pH-impedance monitoring and/or esophageal
manometry is recommended to determine the underlying patho-
physiology. Whether reflux monitoring should be performed after
stopping PPIs or while on medication may be chosen based on
GERDs pretest likelihood.”” Patients can be tested “oft” therapy
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to rule out GERD or “on” treatment using 24-hour ambulatory
pH-impedance monitoring to determine if reflux is associated with
the persisting symptom.”’

Combined 24-hour ambulatory pH-impedance monitoring
enabled comprehensive evaluation of both physical and chemical
properties of the refluxate. It allows characterization of the reflux
episode, including weakly acidic or non-acidic reflux, and facilitates
differentiation between patients with NERD and those with reflux

53,79-51 .
In a previous study,

hypersensitivity or functional heartburn.
39.8% of symptoms were associated with non-acid reflux in NERD
patients with persistent symptoms despite at least twice daily PPI
therapy.”> Another study showed no identifiable relationship be-
tween acid or non-acid reflux episodes and reflux symptoms in

more than half of patients refractory to at least daily PPI therapy.”

The Value of Abnormal Esophageal Acid Exposure
Time

Statement 13: A value of total esophageal acid expo-
sure time of = 4% is defined as an abnormal finding
in Asian adults.

Level of evidence: moderate

Strength of recommendation: weak

Experts’ opinions: agree strongly (20.0%), agree with some
reservations (68.9%), undecided (11.1%), disagree (0.0%), and
disagree strongly (0.0%)

Twenty-four-hour ambulatory pH-impedance monitoring is
usually considered when there is a need for a definite diagnosis of
GERD.*™ It can be used to detect and characterize reflux and its
symptom association. Reflux monitoring reveals GERD’s patho-
physiology as either excessive esophageal acid exposure time (AET)
or reflux episodes. Among the pH monitoring metrics, esophageal
AFET is the most reproducible parameter reliably extracted from
automated analysis.”’ It is predictive of response from medical and
surgical reflux therapy."**’ In distinguishing endoscopically proven
esophagitis patients from normal control subjects, AET values have
shown 77-100% sensitivity and 85-100% specificity in the previous
studies.”

The Porto consensus suggests that esophageal acid exposure is
considered pathological if AET > 6% on pH testing as new con-
cepts of areas of uncertain diagnosis appear (LA classification grade
A and B and AET between 4-6%).”* Lyon consensus proposes
that AET < 4% is considered normal (physiological), and > 6%
is deemed abnormal and presents the concept of inconclusive with

intermediate values between these limits.”

To determine the range of normal values for Asians, a meta-
analysis was performed based on the AET (%) of asymptomatic
subjects presented in 19 Asian studies (Supplementary Table 3).*"
" As a result of the analysis, the upper normal limit of AET cal-
culated through meta-analysis was 3.2% (95% CI, 2.70-3.90%)
(Supplementary Fig. 9). Therefore, we propose that more than 4.0%
of AET be judged as abnormally high in Asians. However, while
this is a reasonable threshold for determining the abnormal range, it
may not be the threshold for inducing GERD symptoms.

Compared to pH-based reflux monitoring alone, 24-hour am-
bulatory pH-impedance monitoring has the advantage of detecting
all reflux (liquid, gas, or mixed) regardless of acidity. The Lyon
consensus proposes that > 80 reflux episodes per 24 hours are
definitively abnormal, but an abnormal number of reflux episodes’
clinical relevance remains incompletely defined. Therefore, its ad-
ditional diagnostic benefit is still limited, although 24-hour ambula-
tory pH-impedance monitoring is an adjunctive measure to be used
when AET is inconclusive. ™"

Wireless pH monitoring increases the sensitivity of reflux
detection by extending recording time to 48-96 hours, """ and
is useful in patients who cannot tolerate trans-nasal catheter inser-
tion, 112,113

Symptom index and symptom association probability are the
parameters to evaluate symptom-reflux association, which have a
predictive value for the effect of medical treatment of reflux dis-

114,115
ease.

Esophageal Manometry

Statement 14: Esophageal manometry is useful in
assessing the peristaltic function and exclusion of al-
ternative motility disorders. Therefore, esophageal
manometry should be performed before anti-reflux
surgery in patients with gastroesophageal reflux dis-
ease.

Level of evidence: low

Strength of recommendation, strong

Experts’ opinions: agree strongly (57.8%), agree with some
reservations (37.8%), undecided (4.4%), disagree (0.0%), and
disagree strongly (0.0%)

Fsophageal manometry is often used to help accurate place-
ment of pH-impedance catheters. Also, esophageal manometry
helps assess patients who remain symptomatic despite the sufficient
period of acid-suppressive therapy. It provides information regard-

ing alternative diagnoses such as achalasia, distal esophageal spasm,
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or hypercontractile disorders.”* Manometric evaluation should be
performed prior to considering surgery to rule out esophageal mo-
tility disorder and establish the adequacy of peristaltic reverse."*""’

High-resolution manometry (HRM) findings in GERD
include hypotensive ILES, hiatal hernia, and esophageal hypomotil-
ity."""*"* The most fundamental abnormality in GERD is the in-
competence of the EGJ as an anti-reflux barrier, although a certain
degree of EGJ incompetence is physiological."” The recently pro-
posed Lyon consensus suggested using 2 HRM metrics to assess
EG] competence; EGJ morphology (defined by the relationship
between the intrinsic LES and the crural diaphragm) and EG]J
contractile integral.” In a previous study, defective EG] contractile
integral is associated with increased reflux episodes and esophageal
acid exposure.'”’

Ineffective esophageal motility is the most common motor
disorder in patients with proven GERD, which impairs esophageal
clearance and prolongs the period during which refluxate may
damage esophageal mucosa.''"*' Besides, peristalsis can be frag-
mented or absent, with or without a contractile reserve, in patients
with GERD. Previous studies showed that the severity of peristal-
tic dysfunction is correlated with the burden of reflux symptoms,
with the highest burden being in absent peristalsis. **"* However,
neither a decreased LLES pressure nor the presence of esophageal
hypomotility is specific enough to diagnose GERD.”'* Indeed,
there are considerable overlaps between patients with GERD and
healthy subjects, limiting the clinical relevance of HRM findings

for GERD diagnosis.

Novel Impedance Parameters

Statement 15: Novel impedance parameters, includ-
ing baseline impedance and post-reflux swallow-
induced peristaltic wave, are promising in diagnosis of
sastroesophageal reflux disease and increase gastro-
esophageal reflux disease diagnostic yield.

Level of evidence: low

Strength of recommendation: weak

Experts’ opinions: agree strongly (11.1%), agree with some
reservations (68.9%), undecided (20.0%), disagree (0.0%), and
disagree strongly (0.0%)

"Two novel impedance parameters, including baseline imped-
ance and post-reflux swallow-induced peristaltic wave (PSPW),
have been suggested as additional diagnostic tests in GERD diag-
nosis.”*"*'* Baseline impedance reflects the esophageal mucosa’s

e . . 127
permeability; even in the absence of macroscopic damage.™ The

Seoul Consensus of GERD

PSPW index assesses the competence of esophageal refluxate clear-
ance. Baseline mucosal impedance of the esophagus is correlated
with the degree of disruption of intercellular spaces and their tight
junction. It is normalized with effective treatment, suggesting base-
line mucosal impedance as a predictor of treatment response.””*'*’
Moreover, lower values of mean nocturnal baseline impedance and
PSPW accurately distinguished patients with EE or NERD from
healthy controls or those with functional heartburn.”*"""* While
these parameters can be utilized as complementary tools in the diag-
nosis of GERD, the need for manual calculation and the presence

of day-to-day variability limit its generalized use.

Treatment

Weight Reduction

Statement 16: Weight reduction is recommended to
improve gastroesophageal reflux disease symptoms in
overweight patients or those diagnosed with obesity.

Level of evidence: moderate

Strength of recommendation: strong

Experts’ opinions: agree strongly (80.0%), agree with some
reservations (17.8%), undecided (2.2%), disagree (0.0%), and
disagree strongly (0.0%)

Obesity is considered a risk factor for GERD."'"* Overweight
and obesity are associated with increased intra-abdominal pressure,
predisposition to hiatal hernia development, and gastroesophageal
reflux."” Several population-based studies have shown a signifi-
cant relationship between increasing body mass index (BMI) and
GERD.""* The Nurses’ Health Study, an observational cohort
study of 10 545 women, showed that an increase in BMI of more
than 3.5 kg/m’, compared with those with no BMI change, was as-
sociated with an increased risk of reflux symptoms even in women
with a normal baseline BMI (OR, 2.80; 95% CI, 1.63-4.82).""
These epidemiologic associations have been confirmed in a recent
systematic review, showing that the prevalence of GERD was sig-
nificantly higher in the obese compared with non-obese subjects
(OR, 1.73; 95% CI, 1.46-2.06).""

The effect of weight reduction as a treatment for GERD has
been evaluated in several studies (Supplementary Table 4)."**'*"'*
Previous RCTs compared weight loss by an intra-gastric balloon
with sham treatment combined with a weight reduction program,
and showed that body weight and visceral fat loss were associated

with decreased total reflux time."* Multiple cohort studies have
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demonstrated a significant reduction in reflux symptoms with
weight loss.”*"*"'"* The HUNT study, a large prospective popula-
tion-based cohort study including 29 610 participants, showed that
weight loss was dose-dependently associated with decrease or reso-
lution of reflux symptoms."** Also, a reduction in BMI was associ-
ated with increased treatment success. A recent retrospective lon-
gitudinal study investigating 15 295 Korean individuals also found
that decreased BMI was associated with symptom improvement in
patients with EE."* In another study, there was a dose-dependent
relationship between a decreased BMI and resolution of EE in pa-
tients with obesity."*” Contrary to the above results, other studies did
not show any effect of weight loss on reflux symptoms.'*>'**
Lifestyle interventions leading to weight reduction may be rec-
ommended for symptom control in patients with GERD who are
overweight or with obesity. Although RCT and data on the long-
term effect are limited, observational studies showed symptom im-
provement after weight reduction. Further studies need to elucidate
which GERD patients and weight reduction would have a benefi-

cial impact.
Proton Pump Inhibitors

Initial treatment of gastroesophageal reflux disease with
proton pump inhibitors

Statement 17: The administration of a standard dose
of proton pump inhibitors once a day for 4 weeks to
8 weeks is recommended as the initial treatment of
sastroesophageal reflux disease.

Level of evidence: high

Strength of recommendation: strong

Experts’ opinions: agree strongly (77.8%), agree with some
reservations (22.2%), undecided (0.0%), disagree (0.0%), and
disagree strongly (0.0%)

In patients with reflux esophagitis, once-daily treatment with a
standard dose of PPIs results in complete relief in about 70-80% of
patients with ERD and 60% of patients with NERD.” It has been
estimated that 20-40% of GERD patients fail to respond symptom-
atically to a standard dose PPIs."”

Comparison between proton pump inhibitors and his-
tamine H2 receptor antagonists in gastroesophageal
reflux disease

PPIs have been shown to be superior to histamine H2 recep-
tor antagonists (H2RAs) in the treatment of GERD. In EE, PPI

therapy showed better symptomatic control and mucosal healing ef-
fects compared to F2RA."’
and H2RAs, the RR of symptoms persistence by the PPIs was 0.67
(95% CI, 0.57-0.80) compared to that of H2RAs."”" In patients
with reflux esophagitis, once-daily treatment with a standard dose of
PPIs for 8 weeks results in a healing rate of 85-96%.""

For patients with NERD, PPI is more effective at relieving

In the meta-analysis comparing PPIs

reflux symptoms compared to H2RA. In the Cochrane systematic
review, PPI is more effective in improving reflux symptoms than
H2RA in NERD patients. (RR, 0.78; 95% CI, 0.62-0.97).""

Treatment for gastroesophageal reflux disease refrac-
tory to standard-dose proton pump inhibitor therapy

Double dose proton pump inhibitor therapy.

Statement 18: Double-dose proton pump inhibitor
therapy may be effective in patients with gastroesoph-
ageal reflux disease who do not show an adequate
response to standard-dose proton pump inhibitor
therapy.

Level of evidence: moderate

Strength of recommendation: weak

Experts’ opinions: agree strongly (42.2%), agree with some
reservations (53.3%), undecided (2.2%), disagree (2.2%), and
disagree strongly (0.0%)

In case of insufficient response to the standard-dose PP, a
double-dose PPI can be administered. A standard-dose of PPI
is administered twice a day before breakfast and dinner to achieve
response. We searched for RCTs comparing double-dose PPI and
standard-dose PPI and found 3 RCTS that matched these condi-
tions. One study enrolled patients who had reflux esophagitis (LA
classification grade A-D) at screening examination despite receiv-
ing a standard-dose PPI regimen."™* Another study included the
patients who had reported heartburn of at least moderate severity
on > 2 in the previous 7 days despite using medication."” At
4 weeks, symptom resolution was higher in the double-dose PPI
group but not statistically significant (RR, 1.31; 95% CI, 0.99-1.73)
(Supplementary Fig. 10). At 8 weeks, the symptom resolution was
significantly higher in the double-dose PPI group (RR, 1.29; 95%
CI, 1.15-1.45) (Supplementary Fig. 11) and the number needed-
to-treatment (NNT) was 5.3. Only one study evaluated endoscopic
healing at 8 weeks. In the double-dose PPI group, healing was
shown in 77.0% (77/100), and symptom resolution was signifi-
cantly higher than in 58.8% (60/102) of the standard-dose PPI
group (P = 0.003).""* Therefore, in patients who do not respond
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sufficiently to the standard-dose of PPI, double-dose PPI may be
helpful.

Switching to other proton pump inhibitors. If the
response to the standard-dose PPI therapy is not sufficient, switch-
ing to other PPIs is common in clinical practice, but the evidence
for this is limited. In the initial treatment, there was little difference
in the effect between different types of PPIs. One RCT study
showed that in patients with persistent heartburn despite once-daily
lansoprazole 30 mg, switching to esomeprazole 40 mg once daily
was as effective as increasing to twice-daily lansoprazole."” There-
fore, if the response to one type of PPI is not sufficient, switching to
another type of standard-dose PPIs may be considered. However,
more research is needed on its effectiveness.

The standard treatment in this clinical guideline refers to
omeprazole 20 mg, lansoprazole 30 mg, pantoprazole 40 mg, ra-
beprazole 20 mg, and esomeprazole 40 mg. The treatment efficacy
of these PPIs in standard treatment seems to be similar. However,
RCTs comparing esomeprazole with other types of PPIs showed
conflicting results. In the meta-analysis of these RCTs comparing
esomeprazole versus other PPIs in the treatment of EE, there was
a modest benefit of esomeprazole in mucosal healing and symptom
relief."” Specifically, at 8 weeks of healing, authors found an abso-
lute risk reduction of 4%, yielding an NNT of 25. Esomeprazole
also showed significant symptomatic relief at 4 weeks than other
PPIs (RR, 1.08; 95% CI, 1.05-1.11). Recent network meta-
analysis comparing different doses of PPIs and H2RAs in GERD
showed that esomeprazole 40 mg per day was the most efficient in
esophagitis healing and symptom relief among 9 different dosages
of PPIs and H2RAs."* We conducted a meta-analysis, including
15 RCTs comparing esomeprazole 40 mg with other PPIs’ stan-
dard treatment. Esomeprazole 40 mg per day increased the prob-
ability of symptomatic relief at 4 weeks (RR, 1.06; 95% CI, 1.01-
1.12) (Supplementary Fig. 12) and healing at 8 weeks (RR, 1.04;
95% Cl, 1.02-1.07) compared to other PPIs (Supplementary Fig. 13).
NNT for symptom relief at 4 weeks was 13.8. However, since the
difference in absolute effects is very small, as mentioned above, the
effect of symptomatic improvement according to the type of PPIs

currently available is not expected to be significant.

Seoul Consensus of GERD

On-demand proton pump inhibitor versus continuous
daily proton pump inhibitor for long-term management

Statement 19: The effectiveness of on-demand pro-
ton pump inhibitor therapy is comparable with that
of continuous daily proton pump inhibitor therapy
for the long-term management of patients with non-
erosive reflux disease or mild erosive reflux disease.

Level of evidence: moderate

Strength of recommendation: weak

Experts’ opinions: agree strongly (31.1%), agree with some
reservations (57.8%), undecided (11.1%), disagree (0.0%), and

disagree strongly (0.0%)

GERD is a chronic condition with relapse in about 50-80% of
patients despite sufficient symptom control and mucosal healing by
PPIs.”""" In general, long term management of GERD is needed
both for control of sustained reflux symptoms despite 4 weeks or 8
weeks of PPI therapy and for prevention of complications, such as
esophageal adenocarcinoma resulting from chronic acid reflux in
Barrett’s esophagitis. "

Several forms of maintenance therapy, such as on-demand ther-
apy, intermittent therapy, and threshold therapy, have been attempt-
ed for long-term management of GERD. Continuous therapy is
defined as taking PPIs daily. On-demand PPI therapy means tak-
ing PPIs only when symptoms occur. Intermittent therapy is taking
PPIs for a certain period after a relapse of symptoms. Threshold
therapy means to gradually increase the interval between PPIs as
long as symptoms do not recur.

We searched and identified 7 RCTs (n = 5174) directly com-
paring the efficacy of continuous daily PPIs and on-demand PPIs
in the long-term management of GERD patients (Supplementary
Table 5)."""7" Outcomes of interest were the failure of PPI treat-
ment in the long-term management of GERD, which was defined
as either premature discontinuation due to unsatisfactory symptom
control or need for a change of regimen. The proportions of PPI
treatment failure in long-term management were 9.4% with on-
demand PPI and 6.6% with continuous daily PPI. However, the
risk of failure of on-demand PPI therapy was comparable with that
of continuous therapy in the long-term management of GERD
(RR, 1.46; 95% CI, 0.90-2.38) (Supplementary Fig. 14). There
was no significant difference in the treatment failure between on-
demand and continuous daily PPI therapy in NERD and mild EE
in the subgroup analysis. However, continuous daily PPI therapy
was superior to on-demand PPI therapy in the EE group (RR,
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4.24; 95% ClI, 2.32-7.77), except for only 1 study (Supplementary
Fig. 15). Also, patients’ satisfaction for long-term management of
GERD did not differ between both groups (RR, 0.96; 95% CI,
0.92-1.00) (Supplementary Fig. 16). However, continuous daily
PPI therapy was associated with a higher pill burden (RR, —0.46;
95% CI, —0.54-—0.38) (Supplementary Fig. 17). Although we
did not perform cost analysis, continuous daily PPI therapy might
be higher in cost expenses than on-demand PPI therapy.

Therefore, on-demand PPI therapy has comparable efficacy
to continuous daily PPI therapy for GERD’s long-term manage-
ment concerning PPIL. Considering patients’ preferences and cost-
effectiveness, on-demand PPI therapy may replace continuous PPI
therapy in patients with NERD or mild EE.

Proton pump inhibitors for non-cardiac chest pain

Statement 20: Proton pump inhibitor therapy is rec-
ommended to treat non-cardiac chest pain in patients
with concomitant typical gastroesophageal reflux dis-
ease symptoms.

Level of evidence: moderate

Strength of recommendation: strong

Experts” opinions: agree strongly (46.7%), agree with some
reservations (51.1%), undecided (2.2%), disagree (0.0%), and
disagree strongly (0.0%)

Because GERD is one of the most common causes of NCCPB,
the diagnosis and therapeutic interventions of NCCP should focus
first on GERD. In the Asia-Pacific consensus on the management
of GERD, a therapeutic PP test is the most pragmatic approach
for suspected GERD-related NCCP due to the low sensitivity or
limited accessibility of other tests.””

Until now, 7 RCTs (n = 965) evaluated the treatment efficacy
of a PP in patients with NCCP (Fig. 1)."*"”* In 6 RCTs (except 1
study), PPIs’ effect was evaluated according to GERD’s presence
or absence (GERD positive: 1 or more typical symptoms per week
or confirmed by upper endoscopy and/or 24-hour ambulatory pH-
impedance monitoring). The pooled OR to produce a reduction of
chest pain or the resolution of symptoms in GERD positive patients
was 3.61 (95% CI, 2.46-5.29) using the definition of individual
studies (Supplementary Fig. 18). However, our meta-analysis
found no significant benefits from PPI treatment in GERD nega-
tive patients with NCCP (OR, 1.0; 95% CI, 0.70-1.42) (Supple-
mentary Fig. 19). This finding suggests that PPI treatment was
effective in GERD positive patients or typical GERD symptoms.

Previous studies have shown PPI efficacy in treating patients

with NCCB, but optimal dose and duration of PPI treatment were
inconsistent. Besides, the definition of a positive test has not been
established yet. However, most studies used double-dose PPIs and
recommended = 8 weeks of PPI treatment in other extra-esoph-
ageal symptoms, double-dose PPI treatment of 8 weeks or more
in patients with NCCP who have the concomitant typical GERD
symptoms was an effective treatment strategy. However, evidence of
PPI therapy in NCCP patients who do not have typical symptoms
of GERD is lacking.

Proton pump inhibitors in Barrett’s esophagus

Barrett’s esophagus is defined as the presence of at least 1 cm
of metaplastic columnar epithelium that replaces the stratified squa-
mous epithelium normally lining the distal esophagus.'” Barrett’s
esophagus is a well-known risk factor for esophageal adenocarci-
noma.”""™" To prevent the progression of Barrett’s esophagus to
adenocarcinoma, routine endoscopic surveillance and endoscopic
eradication therapy may be recommended for a subset of patients
with high-grade dysplasia.™"'"** However, not all patients with Bar-
rett’s esophagus can be treated with endoscopic eradication therapy
due to the cost and its potential adverse events. PPIs have been
suggested as a chemopreventive agent that prevents or delays the
progression of Barrett’s esophagus to high-grade dysplasia or ad-
enocarcinoma.

Until now, several case-control and cohort studies have evalu-
ated this issue."™"” In the 3 case-control studies, the OR of PPI
medication in terms of the risk of progression into high-grade
dysplasia or adenocarcinoma was 0.36 (95% CI, 0.09-1.44)."""*
Additionally, the pooled HR was 0.33 (95% CI, 0.20-0.54) in the 5
cohort studies (Supplementary Fig. 20)."*"” The pooled effect size
was similar between the case-control and cohort studies, although
heterogeneity was identified in the case-control studies. In other
words, PPI medication may reduce the risk of progression to high-
grade dysplasia or adenocarcinoma by approximately 65.0% in
patients with Barrett’s esophagus.

However, the statement for the current key question—PPIs are
recommended for patients with Barrett’s esophagus to reduce the
risk of progression to high-grade dysplasia or adenocarcinoma—
was rejected through experts’ consensus voting. Despite the che-
mopreventive effect of PPIs proven in previous studies, we should
be careful to generalize the results, especially in Asian populations,
because all previous studies were performed in Western countries—
the United States of America (USA), Europe, and Australia.
Besides, the prevalence of Barrett’s esophagus is relatively low in

Asia, and the short-segment type is common in Asian patients with
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Barrett’s esophagus.” Impact of PPI therapy in Asian patients with
Barrett’s esophagus should be further evaluated.

Proton pump inhibitor use and potential risks

Because of the effect of PPIs on the inhibition of gastric acid
secretion, the use of PPIs can induce abnormal intestinal bacterial
growth and increase the infection of bacteria such as Salmonella,
Campylobacter, Escherichia coli, and Clostridium difficile.””"'”* An
RCT evaluating this issue reported that patients taking 40 mg of
pantoprazole daily over 3 years demonstrated a significant increase
of enteric infection than that in a control group (OR, 1.33; 95% CI,
1.01-1.75)."” The NNT harm in this analysis was > 300 with 3
years of PPI use. Therefore, in most situations, the PPT use indica-
tion is that benefit should likely outweigh the risk of enteric infec-
tion. Notably, the incidence of other adverse events such as myocar-
dial infarction, stroke, cancers, hospitalization, pneumonia, fracture,
chronic kidney disease, and dementia did not differ significantly
between groups.

Many observational studies of the association between the use
of PPI and the incidence of C. difficile infection (CDI) have been
published. A meta-analysis of these studies showed that the use of
PPI was associated with an increased incidence of overall CDI,
hospital-acquired CDI, community-acquired CDI, and recurrent
CDI.194-199

We also conducted a meta-analysis of cohort studies studying
the association between PPI and CDI. A meta-analysis of 16 co-
hort studies in adults showed that the use of PPI was significantly
associated with an increase in CDI (OR, 2.03; 95% CI, 1.52-2.72)
(Supplementary Fig. 21). Based on the evidence suggesting that
PPI increases enteric infection and from many meta-analyses of ob-
servational studies, we conclude that PPI’s use may increase CDI
incidence. However, because CDI incidence is lower than the inci-
dence of enteric infection, the NN'T harm is also considered much
greater, so the absolute risk is very low.

Taken together, the use of PPI may increase the risk of enteric
infection and C. difficile infection. However, the increase in risk is
thought to be very small, as described above. So, the benefit is likely
to be greater than the risk in the cases where PPIs are indicated.
Even if the risk increase of enteric infection and CDI is small, it
is recommended to use PPIs in the lowest effective dose for the
shortest duration possible. However, in the first voting, only 62.2%
of experts agreed, and in the second voting, only 65.1% of experts
agreed. Thus, the statement regarding the risk of PPI was dis-

missed.

Seoul Consensus of GERD

Potassium-competitive Acid Blockers

Statement 21: The efficacy of potassium-competitive
acid blockers is comparable to proton pump inhibi-
tors; hence they are recommended as an initial treat-
ment of gastroesophageal reflux disease.

Level of evidence: moderate

Strength of recommendation: strong

Experts’ opinions: agree strongly (66.7%), agree with some
reservations (33.3%), undecided (0.0%), disagree (0.0%), and

disagree strongly (0.0%)

Potassium-competitive acid blockers (P-CABs) bind competi-
tively and reversibly to the potassium-binding site of the H' /K"
ATPase. P-CABs were first developed in the 1980s.*" However,
many P-CABs did not show superior effects to conventional PPIs,
and their development discontinued due to hepatotoxicity.”™" Two
P-CABs (vonoprazan and tegoprazan) are currently indicated in
patients with EE..

Vonoprazan was launched in 2015 in Japan. It was approved
for the treatment of EE in Japan.””" Until now, 3 RCT, including
an Asian multicenter study, have shown that the efficacy of vonopra-
zan is not inferior to that of lansoprazole in patients with EE.***"
Also, a recent network meta-analysis suggested that the healing ef-
fect of vonoprazan on GERD is higher than that of rabeprazole.””
Tegoprazan was developed in South Korea, and it was approved for
the treatment of EE and NERD.”**” A recent phase III study
showed the non-inferiority of tegoprazan 50 mg and 100 mg’s
safety and efficacy to those of esomeprazole 40 mg in patients with
EE.” The EE healing rate of vonoprazan at 2 weeks and 4 weeks
and tegoprazan at 4 weeks also showed non-inferiority compared
Wlth PPIS.Z(]Z-Z(M,ZO()

In the 4 RCTs of P-CABs, including vonoprazan and tegopra-
zan, the EE healing rates of P-CABs at 8 weeks were not inferior
to PPIs (pooled RR, 1.02; 95% CI, 0.99-1.04) (Supplementary
Fig. 22).#"% The incidence of short-term adverse events was
comparable between P-CABs and PPIs.”"**"**" From this result,
the efficacy of P-CABs for 4 weeks and 8 weeks is comparable to
PPIs. Therefore, P-CABs are recommended as the initial treatment
of GERD.

Three RCTs of vonoprazan conducted the subgroup analysis
regarding severe EE drug efficacy (LA classification grade C and
D).***"* In patients with severe EE, the healing rates were higher
in vonoprazan than PPIs.*”**" There was no subgroup analysis of

severe EE in a study with tegoprazan.”” Although the number of
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patients with severe EE was small, the treatment with tegoprazan
also showed high healing rates (100.0%) in severe EE (LA classifi-
cation grade C and D). The results suggest that P-CABs may be
superior to PPIs in treating severe EE, although the accumulated
evidence is insufficient. Further studies are needed to identify long-

term maintenance therapy’s efficacy and long-term safety outcomes
of P-CABs in GERD.

Histamine H2 Receptor Antagonists as Adjunctive
Therapy in Nocturnal Acid Breakthrough

Nocturnal intragastric pH < 4.0 lasting over 1 hour during
PPI administration has been defined as nocturnal acid break-
through (NAB).”"" Because most PPIs have a short half-life and
the efficacy is affected by meal-induced activation of proton pumps,
even if the second dose of PPIs at night is administered, the new
synthesis of gastric acid pumps at night cannot be suppressed
entirely”"" This provoked the potential preventive role of H2RAs
on nocturnal histamine-driven gastric acid secretion, supporting
H2RAs as an option for patients with incomplete control of night-
time symptoms despite optimal PPI use.”'**" Although the addi-
tional H2RAs treatment on PPI has been previously introduced in
clinical practice; there is limited data to support this practice. Of the
3 double-blinded RCTs, 1 demonstrated that an additional admin-
istration of H2RAs at bedtime is effective for preventing NAB,™*
In comparison, the other 2 RCTS failed to show the effectiveness
of adding H2RAs on improving NAB or GERD.”**"* A meta-
analysis with 8 RCTs has reported that additional bedtime H2RA
decreases the percentage of time in which intragastric pH is < 4.0,
but the number of participants was only'” in each intervention and
control group. Besides, more than half of the studies have been
conducted in one country, possessing the possibility of bias. The
subjects of some studies had different characteristics from GERD
patients, such as systemic sclerosis or duodenal ulcer. The efficacy
of adding H2RA may disappear after a month due to the tachyphy-
laxis of acid suppression.”"*

When considering the lack of sufficient prospective clinical
trials for bedtime H2RA, adding H2RA before bedtime may
be recommended in selected patients who have night-time reflux
symptoms or objective evidence of overnight esophageal acid reflux

despite the optimal use of PPIs.

Prokinetics

Since the introduction of PPIs in the drug market, PPIs were
used as the treatment of choice of GERD. However, 30.0% of
patients with GERD complain of symptoms despite administer-

219

ing a standard dose of PPIs.”" Therefore, other adjunctive treat-
ments were recommended in several guidelines.""”’ However, the
evidence level of such treatments is weak. In patients with GERD,
several studies reported that prokinetics showed additional benefits
in improving GERD symptoms.*’**

According to our meta-analysis from 9 studies, the symptom
improvement was 63.8% upon the addition of prokinetics over
PPIs, compared to 50.6% in the PPI monotherapy. There was a
statistically significant effect of PPIs plus prokinetics in reducing
the global symptoms of GERD (RR, 1.22; 95% CI, 1.11-1.35)
with low heterogeneity (I = 15%; P = 0.310) (Supplementary
Fig. 23). In patients with refractory GERD, administration of
PPIs plus prokinetics showed a significantly better improvement
than with PPI monotherapy (RR, 1.47; 95% CI, 1.15-1.88) with
low heterogeneity (I' = 0%; P = 0.510) (Supplementary Fig. 24).
Therefore, prokinetics may be administrated with PPIs to improve
symptoms in patients with GERD. Despite a significant difference,
there were some limitations, including small sample sizes and dif-
ferent outcome measurements in each meta-analysis study. There-
fore, the expert consensus did not reach an agreement regarding the
benefit of adding prokinetics to PPIs for improving symptoms in
patients with GERD.

Baclofen

Baclofen, a y-aminobutyric acid class B (GABAy) agonist, has
been demonstrated to be effective in GERD through its ability to
reduce transient LES relaxations and reflux episodes.””*** Baclofen
has also been shown to decrease the number of postprandial acid
and non-acid reflux events, nocturnal reflux activity, and belching
episodes.”””** A trial of baclofen at a dosage of 5-20 mg 3 times a
day can be considered in patients with symptomatic reflux despite
twice-daily PPI therapy.™’

Neurological side effects such as dizziness, tiredness, sleepiness
are commonly reported with the use of baclofen. A meta-analysis
reported no serious adverse events or deaths related to the use of
baclofen in GERD patients. Also, there were no significant differ-
ences in the overall adverse events between baclofen and placebo.
All reported side effects of baclofen were of mild-to-moderate in-
tensity, and the drug was well tolerated.”"

Alginate-based Therapy

Alginate is a naturally occurring anionic polymer typically
obtained from brown seaweed. Alginate reacts with gastric acid
and makes raft-formation which prevents gastric acid regurgitation

as a physical barrier.””' The ‘acid pocket’ is an unbuffered, highly
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acidic area of gastric secretion that accumulates in the proximal
stomach postprandially.™ The acid pocket may cause postprandial
acid reflux in patients with GERD. One Japanese study revealed
that sodium alginate could eliminate or displace the post-prandial
acid pocket in patients with GERD.”” Another study evaluated the
efficacy of the alginate-antacid complex.””* In this RCT; alginate
showed a more favorable symptomatic relief than placebo. Several
studies also proved that alginate could decrease acid exposure in the

d.?**7 Alginate showed a better clinical effect in

postprandial perio
reducing reflux-related symptoms than placebo or non-alginate an-
tiacid.”***” In a meta-analysis, alginate-antacid also showed 60.0%
relative benefit compared to placebo.”*” A RCT in patients with
NERD showed that alginate had similar clinical efficacy compared
with PPL.*"

As an adjunctive therapy of PPIs, alginate failed to show better
clinical efficacy in the symptomatic breakthrough in PPI-treated
patients with GERD than placebo.”” A recent Korean RCT also
did not demonstrate clinical benefits of adding alginate to PPI
versus PPI alone.”* However, in a previous study from the United
Kingdom, adding alginate could decrease the burden of symptoms
in patients with residual reflux symptom despite PPI treatment.”**
Asia-Pacific guideline-recommended alginate as a rescue medicine
in patients with refractory GERD." Recent meta-analysis showed
that alginate therapy is more effective than placebo or antacids for

symptomatic improvement of patients with GERD.”** Alginate
may be an effective and valuable agent in the treatment of patients

with GERD.

Endoscopic Therapy

GERD’s endoscopic therapies are minimally invasive treat-
ments that fill the gap between pharmacological treatment and
surgical fundoplication. Various novel methods of endoscopic
therapy have been actively proposed over the last 2 decades in West-
ern countries. They are classified into 3 categories. (1) endoscopic
fundoplication: transoral incisionless fundoplication using endo-
scopic plication devices (EsophyX, EndoGastric Solutions, Inc,
Redmond, WA, USA; Plicator, NDO Surgical, Mansfield, MA,
USA; GERD-X; G-SURG, Germany; Endocinch; C.R. Bard
Inc., Murray Hill, NJ, USA), (2) radiofrequency energy delivery
(Stretta system; Curon Medical, Synnyvale, CA, USA), (3) rein-
forcement of the LES (LINX Reflux Management System, Torax
Medical, Inc., Shoreview, Minn, USA; Enteryx; Boston Scientific
Corp, Natick, MA, USA; Gatekeeper Reflux Repair System;
Medtronic, Inc., Shoreview, MIN, USA). Because of the lack of

efficacy or the presence of complications, many of these techniques

Seoul Consensus of GERD

have been discontinued. Currently, trans-oral incisionless fundopli-
cation using EsophyX, Medigus Ultrasonic Surgical Endostapler
and Stretta device are available in USA.

Several meta-analyses have evaluated the clinical outcomes of
the Stretta system.”***** The most recent meta-analysis evaluated
outcomes of 2468 patients from 4 RCTS, 23 cohort studies, and 1
registry with mean follow-up periods of 25.4 months.*** The pooled
results showed that the Stretta improved the HRQOL. score and
reduced the pooled heartburn score, EE incidence, esophageal
acid exposure, and the use of PPIs. However, out of the 28 studies,
there were 4 RCTs with the limitation that there is no comparison
with other procedures such as laparoscopic Nissen fundoplication.
In a long-term observational study of 217 patients before and after
Stretta, GERD-HRQOL scores, satisfaction, and PPI use signifi-
cantly improved, which were immediate and durable at 10 years.*”
In another meta-analysis of 4 trials with 153 patients with GERD,
Stretta did not produce significant changes in physiologic param-
eters, including time spent at a pH < 4, LES pressure, ability to
stop PPIs, or HRQOL. compared with sham therapy.*’

Most of endoscopic therapies for GERD have made great
strides with short-term effectiveness, but a long-term outcome is
still unclear. Moreover, treatment devices are not readily available.
Endoscopic therapies can be considered in carefully selected pa-

tients.

Anti-reflux Surgery

Statement 22: Anti-reflux surgery can be recom-
mended as an alternative to proton pump inhibitor
maintenance therapy to improve symptoms and qual-
ity of life in patients with proven gastroesophageal
reflux disease.

Level of evidence: moderate

Strength of recommendation: weak

Experts’ opinions: agree strongly (22.2%), agree with some
reservations (60.0%), undecided (15.6%), disagree (2.2%), and
disagree strongly (0.0%)

Anti-reflux surgery is considered an effective treatment option
for GERD and is widely performed in Western countries. Many
clinical trials comparing anti-reflux surgery and PPIs for GERD
have been conducted. These trials established that anti-reflux
surgery is as effective as or more effective than PPI in controlling
GERD symptoms over a follow-up period of 5 years.”"*” Also,
several studies demonstrated that anti-reflux surgery was likely to

255,257,260

be cost-effective compared to medical treatment. From the
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Gastroesophageal reflux disease

Typical symptoms

Questionnaires

PPI test

If symptom sustained

Presumptive GERD <

Symptom resolution

Endoscopy +/- biopsy
(+)

Proven GERD

Atypical symptoms

Reflux esophagitis Abnormal acid * Normal acid exposure Normal acid exposure
Barrett's esophagus exposure )Sx-reflux association : : (-)Sx-reflux association :
Reflux Functional
ERD NERD e
hypersensitivity heartburn

! } !

Proton pump inhibitors
Potassium-competitive acid blockers
Prokinetics/baclofen/alginate
Anti-reflux surgery

mid-2000s, clinical trials of laparoscopic anti-reflux surgery versus
PPIs treatment have reported similar outcomes,**#**7#201:262

A prospective randomized, open parallel-group multicenter
trial comparing the efficacy and safety of laparoscopic anti-reflux
surgery with that of esomeprazole 20 mg or 40 mg per day over §
years in patients with chronic GERD demonstrated that esophageal
acid exposure was significantly reduced in the laparoscopic anti-
reflux surgery group (n = 116) compared with the PPI group
(n = 151).”" Moreover, several studies reported that anti-reflux
surgery had a lower acid exposure of esophagus and higher pressure
of LES than PPI treatment in short-term and long-term follow-

254,259,261

In terms of cost-effectiveness of the anti-reflux surgery, one
study compared the cost-effectiveness of laparoscopic surgery (n =
155) and medical management (n = 104) using the data of a ran-
domized multicenter trial. The results indicated that laparoscopic
anti-reflux surgery is cost-effective, provided that its clinical benefits
are sustained in the medium-to-long term.””® Recently, a Korean
cost-effectiveness study reported that the anti-reflux surgery was less
expensive and more effective therapy over the PPI pharmacother-
apy after 9 years of follow-up.” Physiological tests, such as a 24-
hour esophageal pH study, should be performed to prove GERD
before surgery, and other esophageal motility disorders should be
excluded by conducting esophageal manometry. Anti-reflux surgery

I

Neuromodulators
Figure 2. Algorithm for the diagnosis
and treatment of gastroesophageal reflux
disease.

is an excellent treatment option with a better long-term effect and
cost-effectiveness compared to the PPI therapy. In proven patients
with proven GERD, laparoscopic anti-reflux surgery can be rec-

ommended as an alternative to PPI maintenance therapy.

Conclusions and Perspectives
The 2020 Seoul Consensus on evidence-based GERD Clini-

cal Practice Guidelines has been developed via collaboration with
experts from Asia using the systematic review and meta-analysis
methods. The prevalence of GERD is rapidly increasing in Asia.
These guidelines present standards for new diagnosis and treatment
of GERD, ranging from primary care to gastroenterologists in
Asia (Fig. 2). The extensive dissemination and applications of these
guidelines across Asia will provide the best clinical outcomes for
GERD. The present guidelines will be updated periodically in re-
sponse to new evidence accumulation. Prospective studies on the di-
agnostic efficacy of novel impedance parameters, including baseline
impedance, post-reflux swallow-induced peristaltic wave, and long-
term therapeutic outcomes of P-CABs, including their benefits and

harms, are still needed.
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