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This clinical practice guideline from the American Society for Gastrointestinal Endoscopy (ASGE) provides an
evidence-based approach for strategies to diagnose and manage Gastroesophageal Reflux Disease (GERD).
This document was developed using the Grading of Recommendations, Assessment, Development, and Evalua-
tion (GRADE) framework and serves as an update to the prior ASGE guideline on the role of endoscopy in the
management of GERD (2014). The updated guideline addresses the indications for endoscopy in patients with
GERD, including patients who have undergone sleeve gastrectomy (SG) and peroral endoscopic myotomy
(POEM). It also discusses endoscopic evaluation of gastroesophageal junctional integrity comprehensively and
uniformly. Important, this guideline discusses management strategies for GERD including lifestyle interventions,
proton pump inhibitors (PPIs), and endoscopic antireflux therapy including transoral incisionless fundoplication
(TIF), radiofrequency energy, and TIF combined with hiatal hernia repair (cTIF). The ASGE recommends upper
endoscopy for the evaluation of GERD in patients with alarm symptoms. The ASGE suggests upper endoscopy for
symptomatic patients with a history of SG and POEM. The ASGE recommends careful endoscopic evaluation, re-
porting, and photo-documentation of objective GERD findings and gastroesophageal junction landmarks and
integrity to improve patient care and outcomes. In patients with GERD symptoms, the ASGE recommends life-
style modifications. In patients with symptomatic and confirmed GERD with predominant heartburn symptoms,
the ASGE recommends medical management including PPIs at the lowest dose for the shortest duration while
initiating discussion about long-term management options. In patients with confirmed GERD with small hiatal
hernia (<2 cm) and Hill grade I or II flap valve who meet specific criteria, the ASGE suggests evaluation for
TIF as an alternative to long-term medical management. In patients with confirmed GERD with a large hiatal her-
nia (>2 cm) and Hill grade 3 or 4 flap valve, the ASGE suggests evaluation for combined endoscopic-surgical
TIF (cTIF) in a multidisciplinary review. This document clearly outlines the methodology, analysis, and decision
used to reach the final recommendations and represents the official ASGE recommendations on the above topics.
(Gastrointest Endosc 2024;m:1-43.)

(footnotes appear on last page of article)

This guideline document was prepared by the Standards
of Practice Committee of the American Society for Gastro-
intestinal Endoscopy (ASGE) using the best available sci-
entific evidence and considering a multitude of
variables including, but not limited to, adverse events,
patients’ values, and cost implications. The purpose of

these guidelines is to provide the best practice recommen-
dations that may belp standardize patient care, improve
patient outcomes, and reduce variability in practice.
We recognize that clinical decision wmaking is
complex. Guidelines, therefore, are not a substitute for
a clinician’s judgment. Such judgments may, at times,
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seem contradictory to our guidance because of many fac-
tors that are impossible to fully consider by guideline de-
velopers. Any clinical decisions should be based on the
clinician’s experience, local expertise, resource availabil-
ity, and patient values and preferences.

This document is not a rule and should not be
construed as establishing a legal standard of care, or as
encouraging, advocating for, mandating, or discour-
aging any particular treatment. Our guidelines should
not be used in support of medical complaints, legal pro-
ceedings, and/or litigation because they were not de-
signed for this purpose.

INTRODUCTION

Gastroesophageal Reflux Disease (GERD), defined as
troublesome heartburn and/or regurgitation, is the most
prevalent GI disorder affecting one-third of the adult U.S.
population.”™ It can also be present in children but may
be difficult to establish because of the inability to describe
troublesome symptoms in the pediatric population.” Un-
controlled chronic GERD could lead to several complica-
tions including erosive esophagitis, peptic stricture,
Barrett’s esophagus (BE), and even esophageal adenocarci-
noma. Moreover, the incidence of GERD and related con-
sequences has been increasing in parallel with the rise in
the global prevalence of obesity.” In addition, GERD can
decrease quality of life and increase health care costs to
both individuals and systems because of frequent physician
visits and result in a higher number of endoscopies and
treatment-related consequences.””

Since the last publication of the prior American Society
for Gastrointestinal Endoscopy (ASGE) guidelines on
GERD in 2015,” there have been several endoscopic ad-
vancements that can affect diagnosis and management of
GERD. These include evolving indications for endoscopy
among patients who have undergone sleeve gastrectomy
(SG) and peroral endoscopic myotomy (POEM) and up-
dated guidance regarding endoscopic antireflux therapies.
Therefore, the ASGE aimed to develop an updated
evidence-based guideline on the diagnosis and manage-
ment of GERD.

AIMS AND SCOPE

The aim of this ASGE guideline is to provide evidence-
based recommendations on the management of GERD.
This document, subtitled “Methodology and Review of
Evidence,” provides a detailed account of the evidence syn-
thesis process that ultimately led to our recommendations.
A separate publication of “Summary and Recommendations”
provides a summary of the main findings and final recom-
mendations of the ASGE Standards of Practice (SOP) Com-
mittee for the diagnosis and management of GERD.

This guideline synthesizes the evidence and makes rec-
ommendations on the following clinical questions:

Question 1

1a: In patients with GERD symptoms, when should upper
endoscopy be performed compared with no endoscopy?

1b: In patients who have undergone SG, should endos-
copy be performed to screen for Barrett esophagus
compared with no endoscopy?

1c: In patients having undergone POEM who have reflux
symptoms, should endoscopy be performed compared
with no endoscopy?

Question 2

In patients with GERD undergoing upper endoscopy,
what are the criteria for high-quality endoscopy procedure
and report?

Question 3
In patients with GERD, should lifestyle interventions be
recommended to reduce GERD symptoms?

Question 4
In patients with GERD, does proton pump inhibitor
compared with placebo reduce symptoms?

Question 5

5a: In patients with persistent GERD, how does trans-
oral incisionless fundoplication (TIF) compare to standard
medical therapy?

5b: In patients with confirmed GERD and a large hiatal
hernia, how does hiatal hernia repair combined with TIF
(cTIF) compare to standard medical therapy for GERD
management?

Question 6

In patients with persistent GERD, how does radiofrequency
energy to the lower esophageal sphincter (LES) compare to
standard medical therapy for GERD management?

METHODOLOGY

Overview

This document was prepared by the SOP Committee of
the ASGE and is a continuation of our society’s effort to pro-
duce evidence-based clinical guidelines using the Grading of
Recommendations, Assessment, Development and Evalua-
tion (GRADE) approach as previously described.'”'" In
summary, GRADE is a standardized and transparent process
for assessing and presenting summaries of evidence with
the goal of informing evidence-based clinical practice rec-
ommendations.'* The recommendations in this guideline
document were based on up-to-date meta-analyses of the
available literature for each clinical question. The quality
or certainty of evidence and strength of recommendations
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TABLE 1. Summary of recommendations

Strength of Quality of
Recommendation Best practice advice recommendation evidence

In patients with GERD symptoms, the ASGE Strong Moderate
recommends upper endoscopy in those with:

- Alarm symptoms (dysphagia, odynophagia, weight
loss, Gl bleeding, persistent vomiting, or unex-
plained iron deficiency anemia).

In patients with GERD symptoms, with no alarm Conditional Low
symptoms, the ASGE suggests endoscopic evaluation
in those with:

Barrett's Esophagus (BE) risk factors (family history of
BE or esophageal adenocarcinoma; GERD plus
another risk factor [>50 y, male sex, white race,
smoking and obesity]).

Infants and children with suggestive symptoms (poor
weight gain, unexplained anemia, concern for Gl
bleeding, recurrent pneumonia, and regurgitation
and/or vomiting).

In patients having undergone sleeve gastrectomy Conditional Very low
with reflux symptoms, the ASGE suggests endo-

scopic evaluation.

In patients having undergone sleeve gastrectomy

who are asymptomatic, the ASGE suggests endo-

scopic screening 3 y after sleeve gastrectomy and

then every 5 y.

- If BE is detected in this population, the ASGE recom-

mends follow-up per existing BE surveillance

guidelines.

In patients having undergone POEM who have In patients having undergone POEM, Conditional Very low
symptomatic GERD, the ASGE suggests endoscopic endoscopists should be aware of the high
evaluation. rate of GERD post-POEM and should
consider periodic endoscopic evaluation in
asymptomatic patients.

In patients undergoing endoscopic evaluation for GERD Strong Very low
symptoms, the ASGE recommends careful

endoscopic evaluation, reporting, and photo-

documentation of the following to improve patient

care and outcomes:

Objective GERD findings, when present:

- Erosive esophagitis (using LA grading system).

- BE (using Prague classification).

- Peptic stricture.

Gastroesophageal junction (GEJ) landmarks and
integrity.

- Hiatal hernia dimensions using Hill grading or
American Foregut Society (AFS) grading in for-
ward view and retroflexion.

- Location of top of gastric folds, Z line, diaphrag-
matic impression.

- Existing fundoplication description (if present).

In patients with GERD symptoms, the ASGE Strong Low
recommends the following lifestyle modifications:

- Weight loss for patients who are overweight or obese.

- Smoking cessation.

- Elevation of head of bed.

- Avoiding meals within 3 h of bedtime.

(continued on the next page)
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TABLE 1. Continued

Strength of Quality of
Recommendation Best practice advice recommendation evidence
In patients with symptomatic and confirmed GERD with - Patients who have been on long-term Strong Moderate
predominant heartburn symptoms, the ASGE PPI therapy (>6 mo) should be
recommends medical management with proton considered for optimization and de-
pump inhibitors (PPIs) at the lowest possible dose for escalation of medical management.
the shortest possible period of time while initiating - Providers should carefully consider the
discussion about long-term management options. risks, benefits, and alternatives of PPl use
with the patient with GERD.
- Providers prescribing PPI therapy should
be aware that adverse events from PPl in
prospective data have been limited to
increased risk of enteric infections; how-
ever, there is need for robust long-term
data to prove or disprove any other
putative adverse events.
In patients with suboptimal clinical response to PPI Conditional Very low
therapy, the ASGE suggests testing CYP2C19
polymorphism and adjusting PPl dosage and
selection accordingly.
In patients with confirmed GERD with small hiatal Conditional Low
hernia (<2 cm) and Hill grade | or Il who meet any of
the following criteria, the ASGE suggests evaluation
for TIF as an alternative to long-term medical
management.
Criteria:
- Chronic GERD (at least 6 mo).
- Long-term PPl use (at least 6 mo) for management of
GERD symptoms.
- Refractory GERD.
- Regurgitation-predominant GERD.
- Patient prefers to avoid long-term PPI use.
In patients with confirmed GERD with large hiatal hernia In patients with confirmed GERD and small Conditional Very low

(>2 cm) and Hill grade IIl or IV, ASGE suggests
evaluation for cTIF in a multidisciplinary review.

hiatal hernia (<2 cm) and Hill grade | or II,
Stretta can be considered when other

alternatives (endoscopic or surgical
fundoplication) are not available or

feasible.

ASGE, American Society for Gastrointestinal Endoscopy; GERD, gastroesophageal reflux disease; TIF, transoral incisionless fundoplication; cTIF, combined TIF and hiatal hernia

repair surgery; POEM, peroral endoscopic myotomy.

were based on the GRADE approach and followed the
evidence-to-decision framework.

Evidence profiles were created with the help of GRADE
methodologists (M.D., B.Q.), and a guideline development
panel was held on March 10, 2023, in which the evidence
was reviewed and recommendations were generated. In
developing our recommendations, we took into consider-
ation the certainty of the evidence, benefits and risk of
harm of different management options, patient values and
preferences, resource use including direct costs, cost-
effectiveness, health equity, acceptability, and feasibility.

The final wording of the recommendations including di-
rection and strength were approved by all members of the
panel and the ASGE Governing Board. Strong recommen-
dations are typically stated as “we recommend...” whereas
conditional or more closely balanced recommendations
are indicated by the phrase “we suggest....” The meanings
and interpretations of various qualities of evidence and the

implications of corresponding recommendations are sum-
marized in Table 1.

Formulation of clinical questions

Six clinical questions were conceptualized by the au-
thors of the documents and members of the ASGE SOP
committee. These were then approved by the ASGE Gov-
erning Board. The questions followed the PICO format:
P, population in question; I, intervention; C, comparator;
and O, outcomes of interest. For all clinical questions,
potentially relevant patient-important outcomes were iden-
tified a priori and rated from “critical” to “important”
through a consensus process. A detailed list of the PICO
questions and outcomes is provided in Table 2.

Literature search and study selection criteria
To inform the guideline panel, we performed systematic
reviews and meta-analyses (SRMAs) to address each of the
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TABLE 2. Summary of guideline questions according to population, intervention, comparator, and outcomes (PICO)

Population Intervention

Patients with gastroesophageal reflux
disease (GERD) symptoms

Timing of upper endoscopy

Comparator

None

Outcomes and importance

o Diagnosis of GERD: critical

Adverse events of GERD: critical
Diagnosis of Barrett's esophagus: critical

Patients who have undergone sleeve
gastrectomy (SG)

Upper endoscopy

No endoscopy

Diagnosis of GERD: critical

Adverse events of GERD: critical
Diagnosis of Barrett's esophagus: critical
Cost-effectiveness: important

Patient values and preferences: important

Patients with peroral endoscopic myotomy
(POEM)

Upper endoscopy

No endoscopy

Diagnosis of GERD: critical

Adverse events of GERD: critical
Diagnosis of Barrett's esophagus: critical
Cost-effectiveness: important

Patient values and preferences: important

Patients with GERD undergoing endoscopy  High-quality examination None e Documentation of objective GERD: critical

e GEJ landmarks and integrity: critical
Patients with GERD Lifestyle interventions None e GERD symptom remission: critical

o Cost-effectiveness: important

e Patient values and preferences: important
Patients with GERD Proton pump inhibitors (PPIls) Placebo GERD symptom remission: critical

Esophagitis healing: critical

Adverse events: critical

Cost-effectiveness: important

Patient values and preferences: important

Transoral incisionless
fundoplication (TIF)

Patients with persistent GERD

Medical therapy (PPI)
and/or sham

PPI discontinuation: critical

Reduction in acid exposure time (% time
pH <4): critical

Normalization of esophageal acid exposure
time (per patient): critical

Symptom resolution (per patient): critical
Durable symptom resolution: critical
GERD score improvement: critical
Adverse events: critical

Cost-effectiveness: important

Patient values and preferences: important

Combined TIF and hiatal
hernia repair (cTIF)

Patients with confirmed GERD and a large
hiatal hernia (>2 cm)

Medical therapy (PPI)
and/or sham

PPI discontinuation: critical

Reduction in acid exposure time (% time
pH <4): critical

Normalization of esophageal acid exposure
time (per patient): critical

Symptom resolution (per patient): critical
Durable symptom resolution: critical
GERD score improvement: critical
Adverse events: critical

Cost-effectiveness: important

Patient values and preferences: important

Patients with persistent GERD Stretta

Medical therapy (PPI)
and/or sham

PPI discontinuation: critical

Reduction in acid exposure time (% time
pH <4): critical

Normalization of esophageal acid exposure
time (per patient): critical

Symptom resolution (per patient): critical
Durable symptom resolution: critical
GERD score improvement: critical
Adverse events: critical

Cost-effectiveness: important

Patient values and preferences: important

www.VideoGIE.org
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PICO questions. We performed a literature search for indi-
vidual questions 1 through 4 separately because the popu-
lation and outcomes differed from each other. For
questions 1 to 4, a systematic review of the literature
was performed, and existing meta-analyses were used
when available. A comprehensive literature search was
performed by 2 of the authors (M.D. and W.R.) using
Ovid MEDLINE, Embase, and Wiley Cochrane databases
from the inception of the database to December 20,
2022. The searches were limited to randomized controlled
trials (RCTSs), prospective and retrospective observational
studies, systematic reviews, and meta-analyses. The
searches were limited to English-language articles. Animal
studies and nonhuman studies, case reports, reviews, ab-
stracts and conference proceedings, and editorials were
excluded.

We performed a systematic literature search for ques-
tions examining endoscopic therapies (questions 5 and 6
and novel or emerging endoscopic therapies) for adults
and pediatrics as a combined group. A comprehensive
literature search was performed by a medical librarian us-
ing Ovid MEDLINE, Embase, and Wiley Cochrane data-
bases from inception of the database through November
20, 2021, for endoscopic therapies. The full search strategy
is provided in the Appendix 1 (available online at www.
videogie.org). The searches were limited to RCTs, prospec-
tive and retrospective observational studies, and existing sys-
tematic review and meta-analysis published in the English
language. An updated literature search was performed by
the authors (M.D. and W.R.) on December 20, 2022. Case
reports, case series with <10 patients, animal studies, re-
views, editorials, conference posters, and abstracts were
excluded. A separate search was performed for any ongoing
or planned clinical trials relevant to the subject using the
clinical trials search engine (clinicaltrials.gov). A secondary
search of selected articles was performed via review of bibli-
ography of eligible studies as well.

For PICO question 1, we used a systematic review to
generate evidence profiles. We included systematic reviews
that evaluated when upper endoscopy should be per-
formed to diagnose GERD. Furthermore, we performed a
systematic review on endoscopic screening for new-onset
GERD among patients post-SG and post-POEM. We
included studies that report the incidence of GERD symp-
toms, esophagitis from GERD, and BE in patients with
normal anatomy (PICO 1a) and in those who have under-
gone SG (PICO 1b) or POEM (PICO 1c). We excluded pa-
tients with other altered anatomy, gastroparesis, or
scleroderma or other special populations at risk for
GERD. For PICO 2, we performed a systematic review to
examine studies that evaluated the quality of reporting of
objective findings regarding GERD (including adverse
events) and components of antireflux barrier.

For PICO 3, we performed a systematic review to
examine the role of lifestyle interventions for GERD symp-
tom remission.

For PICO 4, we performed a systematic review to
examine the role of PPI for GERD symptom remission,
esophagitis healing, and adverse events. We excluded
studies examining the role of non-PPI therapy for GERD
management.

For PICO questions 5 and 6, we performed a systematic
review with updated meta-analyses if there were no recent
meta-analyses provided for the outcome of interest. We
included existing or currently used antireflux endoscopic
therapies as well as those under clinical evaluation. Endo-
scopic therapies that are outdated or are no longer existent
for various reasons were not included in this review; this list
includes and not limited to the following: TIF 1.0 (Endogas-
tric Solutions, Redmond, Wash, USA), lower esophageal
sphincter electrical stimulation therapy, injectable agents
(Enteryx; Boston Sci Corp, Natick, Mass, USA), Gatekeeper
reflux repair system (Medtronic, Minneapolis, Minn, USA),
Durasphere (Carbon Medical Technologies, St Paul, Minn,
USA), Plexiglas (Artes Medical, San Diego, Calif, USA), and
a suturing device (EndoCinch; Bard Endoscopic Technolo-
gies, Billerica, Mass, USA). We also excluded interventions
or technologies that have not been examined as part of a
clinical trial. For novel or emerging antireflux endoscopic
therapies among adults and pediatric populations, we per-
formed a systematic literature review to examine the avail-
able evidence to determine whether there was sufficient
evidence for GRADE review to derive a recommendation.
If this was not possible, no GRADE review was performed
for that question.

For each PICO question, a literature search for existing
systematic reviews and meta-analyses was also performed.
If none was identified, a full systematic review and meta-
analysis (when possible) was conducted using the recom-
mendations of the Preferred Reporting Items for System-
atic Reviews and Meta-analyses criteria.”” Citations were
imported into EndNote (Thompson Reuters; Philadelphia,
Penn, USA), and duplicates were removed. The EndNote
library was then wuploaded into Covidence (wWww.
covidence.org). Studies were first screened by title and ab-
stract and then by full text by 2 independent reviewers
(M.D. and W.R), and all conflicts were resolved by
consensus. When applicable, available systematic reviews
and meta-analyses were updated based on literature review
as described above.

Data extraction and statistical analysis

Data were extracted by 2 independent reviewers (M.D.
and W.R.) using Microsoft Excel (Microsoft Corporation,
Redmond, Wash, USA). The primary estimate of effect
was based on a priori-identified outcomes of interest.

We performed a meta-analysis to generate summary es-
timates of events, pooled relative risk (RR), odds ratio
(OR), or proportions for questions in which an updated
meta-analysis was required or there was no existing
meta-analysis. We reported RRs or ORs for dichotomous
outcomes and mean differences (MDs) for continuous
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TABLE 3. Interpretation of the definitions of the strength of recommendation using Grading of Recommendations Assessment, Development and
Evaluation (GRADE) framework

Implications for

Strong recommendation

Conditional recommendation

Patients Most individuals in this situation would want the Most individuals in this situation would want the suggested
recommended course of action, and only a small proportion course of action, but many would not.
would not.
Clinicians Most individuals should receive the test. Formal decision aids Recognize that different choices will be appropriate for

are not likely to be needed to help individual patients make
decisions consistent with their values and preferences.

individual patients and that you must help each patient
arrive at a management decision consistent with his or her

values and preferences. Decision aids may be useful in
helping individuals to make decisions consistent with their
values and preferences.

Policy makers

The recommendation can be adopted as policy in most
situations. Compliance with this recommendation according

Policy making will require substantial debate and
involvement of various stakeholders.

to the guideline could be used as a quality criterion or

performance indicator.

Adapted from Andrews et al.'**

outcomes, with their respective 95% Cls. Meta-analysis was
carried out with DerSimonian and Laird random effects
models, given the anticipation of heterogeneity among
abstracted studies. Heterogeneity was assessed using the
I? and Q statistic. Significant heterogeneity was defined
at I* >50% and significant P value (<.05) on the Q statistic.
Random effects models were used for most analyses (if sig-
nificant heterogeneity was detected); otherwise, fixed ef-
fects models were used. Studies were weighted based on
size. Publication bias was assessed using funnel plots
when there were at least 10 studies in the meta-analysis.
Any concern for publication bias based on funnel plot
asymmetry was further evaluated by the Egger regression
test. Study quality and potential bias was evaluated among
RCTs using the Risk of Bias (ROB) tool'* and among cohort
studies using the Qumseya scale.’”” When an existing sys-
tematic review and meta-analysis was used, quality of the
study and potential bias was evaluated using the
AMSTAR-2 scale.'® Statistical analyses were performed us-
ing Cochrane Review Manager (RevMan), version 5.4 (Co-
chrane Collaboration, 2020).

Certainty of evidence. The certainty in the body of
evidence (also known as quality of the evidence or confi-
dence in the estimated effects) was assessed using the
GRADE framework beginning with study design, and
then assessing methodologic limitations, inconsistency,
indirectness, imprecision, publication bias, potential large
study effects, dose-response gradients, and plausible con-
founding. The final quality of evidence ranges from very
low to high (Table 3).">'"'¥ The results of meta-analyses
and the assessments above were used to prepare a GRADE
evidence profile for each of the PICO questions by a
GRADE methodologist using the GRADEpro GDT applica-
tion (http:/gdt.guidelinedevelopment.org/app). Evidence
profiles were presented during the panel meeting and dis-
cussed in detail with all of the stakeholders before voting
on the final recommendations. Approval of the final rec-
ommendations was based on a simple majority.

Notably, this guideline is restricted to GERD in the
absence of any known GI motility disorders or congenital
or anatomical gut abnormalities. Hence, the recommenda-
tions may not necessarily apply to patients with conditions
affecting motility, including gastroparesis, scleroderma, and
autonomic dysfunction, for which other published evidence
can be considered. A summary of our final recommendations
for management of patients with GERD is listed in Table 1.

Panel composition and conflict of interest
management

We assembled a panel of stakeholders to review evidence
and make recommendations. The panel consisted of lead
authors (M.D. and W.R.); committee members with exper-
tise in methodology, systematic reviews, and meta-analyses
(N.F. and N.T.); content experts (M.C., M.A., AS., JS.S,
B.A); and committee chair (B.Q.). A patient representative
from the International Foundation for Gastrointestinal Dis-
order was also included. Evidence was presented to a panel
of experts representing various stakeholders in a meeting
held in the IT&T center, Downers Grove, Illinois, on March
10, 2023. All panel members were required to disclose po-
tential financial and intellectual conflicts of interest, which
were addressed according to ASGE policies set forth in
the ASGE & Journal Policy for Managing Declared Conflicts
of Interest (COI) found at https://www.asge.org/docs/default-
source/default-document-library/coi-full-policy-for-asge-and-
publications_edd_2-10-20.pdf. Panel members who received
funding for any technologies or companies associated with
any of the PICOs or who had other relevant conflicts of in-
terest were asked to declare this before the discussion and
did not vote on the final recommendation addressing that
specific PICO question. Lead authors and methodologists
were also excluded from voting.

Outcomes and definitions
Relevant clinical outcomes included incidence of GERD
symptoms, esophagitis, BE, objective endoscopic findings
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of GERD including adverse events and morphology of the
antireflux barrier, improvement in GERD symptoms or
remission, change in GERD symptom-related scores
(GERD health-related quality of life [HRQL] or similar
scale), PPI discontinuation rates, acid exposure time, dura-
ble symptom remission, adverse events, cost-effectiveness,
patient values, and preferences. PPI discontinuation was
defined as cessation of ongoing PPI use after the interven-
tion. Acid exposure time was the percentage of esophageal
acid exposure time provided using 24-hour or 48-hour
ambulatory acid reflux study from the study. Durable
symptom remission was defined as remission of GERD
symptoms at >5-year follow-up.

External review

The guideline was reviewed by the GIE Editorial Board,
Governing Board, and made available for public comment
for 30 days on the ASGE website.

RESULTS

For each clinical question, we have summarized the re-
sults for a priori—-identified outcomes of interest. Other
considerations including cost-effectiveness, patient pref-
erences and acceptability, and equity that are common
to more than 1 question have also been summarized.

Question 1a: In patients with GERD symptoms, when
should upper endoscopy be performed compared with
no endoscopy?

Recommendation 1a:

A) In patients with GERD symptoms, the ASGE
recommends upper endoscopy in those with
a. alarm symptoms (dysphagia, odynophagia,
weight loss, GI bleeding, persistent vomiting, or
unexplained iron deficiency anemia).

(Strong recommendation, moderate quality
evidence)
B) In patients with GERD symptoms, with no alarm
symptoms, the ASGE suggests endoscopic
evaluation in

b. those with Barrett’s esophagus (BE) risk factors
(family history of BE or esophageal adenocarcinoma;
GERD plus another risk factor [>50 years, male
sex, white race, smoking, and obesity]).

c¢. infants and children with suggestive symptoms
(poor weight gain, unexplained anemia, concern
for GI bleeding, recurrent pneumonia, and
regurgitation and/or vomiting).

(Conditional recommendation, low-quality
evidence)

Evidence

We performed a systematic review of the published litera-
ture on this topic. Evidence for endoscopy for GERD evalua-
tion was examined from existing ASGE guidelines.”'” This
included endoscopy for alarm symptoms for further evalua-
tion for GI neoplasia and/or other adverse events of GERD.
Symptoms prompting evaluation include dysphagia, odyno-
phagia, weight loss, GI bleeding, persistent vomiting, and/or
unexplained iron deficiency anemia in the appropriate clinical
setting. The ASGE guideline for screening and surveillance of
BE examined the available current evidence. EGD is recom-
mended for patients with risk factors for BE including family
history of BE and/or esophageal adenocarcinoma, and those
with GERD and another risk factor including age >50 years,
male sex, white race, smoking, and/or obesity. Therefore,
these symptoms were incorporated into the recommenda-
tion by the panel. Finally, GERD symptoms are observed
differently in pediatric patients because children may not
report typical GERD symptoms. Therefore, there should be
increased vigilance to evaluate for atypical symptoms sugges-
tive of GERD in pediatric patients, including poor weight gain,
unexplained anemia, concern for GI bleeding, recurrent
pneumonia, and regurgitation and/or vomiting.

Certainty of the evidence

Upper endoscopy leading to detection of cancer and other
advanced pathologic conditions in the presence of alarm
symptoms has been demonstrated by prior observational
data’ and was incorporated into prior ASGE guidelines.”
Therefore, the certainty in the evidence was initially deter-
mined to be moderate. However, there is a lack of prospective
data regarding the utility of upper endoscopy in the absence
of alarm symptoms including change in survival by upper
endoscopy for screening of BE as well as detection of GERD
and adverse events among infants and children with symp-
toms that could be suggestive of GERD. Therefore, the overall
certainty in the evidence was determined to be low.

Discussion

A diagnosis of GERD can be made based on symptoms
and confirmed by a favorable response to antisecretory med-
ical therapy. If a patient’s symptoms are consistent with
typical or uncomplicated GERD, an initial trial of empiric
medical therapy is appropriate before consideration of
endoscopy in most patients. However, the panel believed
that endoscopy should be considered in patients with alarm
symptoms including dysphagia, odynophagia, weight loss,
GI bleeding, persistent vomiting, and/or unexplained iron
deficiency anemia because these could be trigged by under-
lying advanced pathology including cancer or a adverse
event related to GERD that would require earlier manage-
ment to alter disease trajectory. The panel discussed that a
high-quality EGD should be performed when alarm symp-
toms have occurred after a recent endoscopic evaluation
in the absence of such symptoms. EGD would be necessary
to detect erosive esophagitis, peptic stricture, esophageal
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cancer, gastric outlet obstruction, and other potentially sig-
nificant upper GI tract findings. Therefore, the panel made
a strong recommendation in favor of upper endoscopy.
EGD should also be considered in patients with risk factors
as detailed in the previous guidelines on BE because early
detection and surveillance is beneficial for cancer preven-
tion."” Because the existing guidelines provided a condi-
tional recommendation for endoscopy for this population,
the panel supported a conditional recommendation as
well. Additionally, EGD is often performed as part of the pre-
operative evaluation of patients being considered for antire-
flux surgery or for the placement of wireless esophageal pH-
monitoring devices and is an inherent part of various endo-
scopic antireflux procedures. The panel supported these es-
tablished recommendations, and these were incorporated
into the existing indications for endoscopy for GERD.
Because these indications are an established clinical practice
and already part of prior ASGE guidelines,”"” the panel did
not further review the quality of evidence or vote separately
for the existing indications for endoscopy. Finally, the panel
acknowledged the subtle nature of symptoms that could be
suggestive of GERD or adverse events among infants and
children. Therefore, the panel voted for a conditional recom-
mendation in favor of endoscopy for this population.

Question 1b: In patients who have undergone sleeve gas-
trectomy (SG), should endoscopy be performed to screen
for Barrett’s esophagus compared with no endoscopy?

Recommendation 1b:

- In patients with reflux symptoms after SG, the ASGE
suggests endoscopic evaluation.

- In patients who are asymptomatic after SG, the ASGE
suggests endoscopic screening 3 years after sleeve
gastrectomy and then every 5 years.

- IfBEis detected in this population, the ASGE recommends
follow-up per existing BE surveillance guidelines.

(Conditional recommendation, very low quality of
evidence)

Question 1c: In patients having undergone peroral endo-
scopic myotomy (POEM) who have reflux symptoms, should
endoscopy be performed compared with no endoscopy?

Recommendation 1c:

In patients who have symptomatic GERD after POEM,
the ASGE suggests endoscopic evaluation.
(Conditional recommendation, very low quality of
evidence)

Best practice advice:

In patients who have undergone POEM, endoscopists
should be aware of the high rate of post-POEM GERD
and should consider periodic endoscopic evaluation in
asymptomatic patients.

Evidence

We performed a systematic review of the published
literature on this topic. Emerging evidence indicates de
novo GERD occurs among patients with history of SG
and POEM. We used Ovid MEDLINE and Embase for all
of the studies published through December 2022 to
examine evidence for endoscopy among patients post-SG
and post-POEM. We examined the rate of GERD symp-
toms, esophagitis, and BE in patients post-SG and post-
POEM using major search terms “sleeve gastrectomy,”
“per oral endoscopic myotomy,” “gastroesophageal reflux,”
“GERD,” “acid reflux,” “esophagitis,” and “Barrett’s esoph-
agus.” The systematic review was restricted to studies as-
sessing outcomes comparing baseline incidence of GERD
symptoms, erosive esophagitis, and BE and postinterven-
tion incidence of these events.

GERD post-SG. We identified 1 RCT and 1 meta-
analysis examining incidence of GERD symptoms, erosive
esophagitis, and BE post-SG.””*' There were no significant
studies published after these that affected the results;
therefore, a decision was made to use the existing pub-
lished analysis from Qumseya et al.”’ There were 8 full-
text manuscripts and 2 abstracts included in that study.
Incidence of new-onset GERD, esophagitis related to
GERD, and BE post-SG were compared to baseline rates
(when reported) in this study. In aggregate, 680 patients
from 10 observational studies who had undergone EGD
6 months to 10 years post-SG were analyzed. Additionally,
Salminen et al*' recently reported the long-term effects of
laparoscopic sleeve gastrectomy compared with Roux-en-Y
gastric bypass (RYGB) on weight loss, comorbidities, and
reflux among 240 adults with obesity (the SLEEVEPASS
Randomized Clinical Trial).”! Considering all of the out-
comes together, the overall quality of evidence was found
to be “very low.” According to the AMSTAR-2 scale,'® the
quality of the included existing systematic reviews was
high. The evidence profile with summary of outcomes
and their assessment can be seen in Table 4.

Incidence of do novo GERD. For incidence of de novo
GERD post-SG, 4 observational studies were included.
Among 210 patients undergoing SG, 45% (94/210, 95%
CIL, 35%-55%; P = .11) developed de novo GERD per
pooled analysis at a follow-up ranging 6 months to 10 years.
The heterogeneity (I*) was moderate at 51%. Certainty in
the evidence was rated down for imprecision (small sample
size) and, therefore, was very low.

Incidence of esophagitis. For incidence of erosive
esophagitis post-SG, there were 5 observational studies
in which 39.1% (156/399) had erosive esophagitis noted
on follow-up endoscopy post-SG compared with 21.9%
(34/155) before the SG with a follow-up ranging 3 to
10 years. In 5 studies with long-term follow-up,”*~° the
relative increase in the rate of esophagitis was 86% (64%-
109%, P < .001, I* = 47%). Meta-regression showed that
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TABLE 4. Evidence profiles for question 1(b): In patients who have undergone sleeve gastrectomy (SG), should screening endoscopy be
performed to screen for Barrett’s esophagus compared with no endoscopy?

Certainty assessment

No. of patients

No. of
studies

Risk of

Study design bias Inconsistency

De novo gastroesophageal reflux disease post sleeve gastrectomy (follow-up: range 6 mo-10 y; assessed with Qumseya et a

Indirectness

Other

Imprecision considerations Post- SG Baseline

I*° meta-analysis)

4 Nonrandomized Not serious Not serious

studies

Not serious

Serious™ None 94/210

Esophagitis post sleeve gastrectomy (follow-up: range 3-10 y; assessed with Qumseya et a

I*° meta-analysis)

5 Nonrandomized Not serious Not serious

studies

Not serious

Serious* None 156/399 (39.1%) 34/155 (21.9%)

Barrett's esophagus post sleeve gastrectomy (follow-up: range 6 mo-10 y; assessed with Qumseya et a

I*° meta-analysis)

10 Nonrandomized  Not serious Not serious

studies

Not serious

Not serious None 54/680

“Small sample size, <400.

the risk of esophagitis increases 8% each year. In the exist-
ing RCT, investigators report a high rate of esophagitis
among patients post-SG than post-RYGB (31% [n = 91]
vs 7% [n = 85], P < .001). Evidence was rated down for
imprecision (small sample size) and thus was very low.

Incidence of BE. Of 10 observational studies, 11.4%
developed BE post-SG (54/680; 7.7%-16.6%, P < .001;
I = 28.7%) at a follow-up ranging 6 months to 10 years.
Authors also analyzed the studies with long-term follow-
up, which showed a similar pooled prevalence of BE of
11.5% (7.8%-16.7%; P < .001, I = 46%). In the existing
RCT, there was no significant difference in the rate of BE
among patients who have undergone SG and RNYB (4%
vs 4%, P = .29) at 10 years.”'

Other considerations. There were no studies examining
mortality or survival benefit from screening endoscopy
among patients who have undergone SG with regard to
BE or other GERD-related adverse events. There were
no studies reporting patient values, cost-effectiveness, or

equity.

Certainty of the evidence

Certainty in evidence was overall low owing to the ma-
jority of the studies being observational and to imprecision
due to low sample size of the included studies for most
outcomes.

Discussion

The panel noted that based on a 10% risk threshold pre-
viously set forth by the ASGE' "’ for a screening program
to have significant benefit, the pooled rate of BE post-SG
crossed that threshold at 11.4%. Therefore, the panel sug-
gests screening for BE in this patient population. The panel
voted for a “conditional” recommendation for endoscopy
among patients post-SG if they have reflux symptoms.

For those without symptoms, the panel voted for condi-
tional recommendation for endoscopy for BE screening af-
ter 3 years and then every 3 to 5 years because of high
baseline risk. If BE is found, then recommendations should
follow prior ASGE guidelines on this topic.'’

GERD post-POEM. We identified 2 RCTs***” and 3
existing meta-analyses’"~” evaluating GERD after POEM.
We noted that there have been changes in both POEM
techniques (anterior vs posterior myotomy, shorter vs
longer myotomy, and full-thickness vs selective myot-
omy), rates of GERD and related consequences, and treat-
ment for GERD post-POEM with interventions (eg, PPI
use, concurrent or post-POEM transoral incisionless fun-
doplication [TIF], and fundoplication), making it difficult
to examine the true incidence of GERD post-POEM on the
basis of the available data. The meta-analysis from Repici
et al’’ first reported on the incidence of GERD, esophagi-
tis, and BE post-POEM, which incorporated changes in
technique and GERD management post-POEM. In aggre-
gate, 1542 patients among 17 observational studies
(enrollment 2008-2014) were included that reported
post-POEM incidence of GERD, esophagitis, and
abnormal acid exposure data.”’ Follow-up ranged from 2
to 30 months. Inclusion criteria among studies consisted
of a mix of patients who were treatment-naive and previ-
ously treated. Vespa et al’” reported results of their meta-
analysis of 11 studies (2017-2021) with a total of 2342 pa-
tients assessing outcomes after POEM for achalasia with a
minimum median follow-up duration of 36 months. We
found another systematic review and meta-analysis from
Facciorusso et al’' in which 6 RCTs of POEM, pneumatic
dilation, and laparoscopic Heller myotomy were exam-
ined (indirect comparisons). Both latter meta-analyses
had stringent inclusion criteria. According to the
AMSTAR-2 scale, the quality of the included systematic re-
views was high. A summary of the outcomes and their
assessment are found in Table 5.
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TABLE 4. Continued

Effect
Relative Absolute
(95% Cl) (95% ClI) Certainty Importance
Rate ratio 45 5100[0) Critical
(35-55) Very low*
Not estimable D©O00O Critical
Very low*
Rate ratio 11.4 DSDOO Critical
(7.7-16.6) Low

Incidence of de novo GERD symptoms. For the rate of
de novo GERD, Repici et al’’ analyzed 17 observational
studies, reporting a pooled rate of de novo GERD of
19% post-POEM (245 of 1275; 95% CI, 15.7%-22.8%; I* =
43.3%; P = .024) over a follow-up of 2 to 30 months.
There was moderate heterogeneity (I = 43.3%). Cer-
tainty of the evidence was rated down for imprecision
(Varymg ranges of follow-up) and thus was very low. Vespa
et al’® reported a pooled rate of symptomatic reflux of
22.0% (95% CI, 14.4%-29.5%, I* = 73.1%; P < .001) at a
median follow-up of 36 months, whereas Facciorusso
et al’' reported a pooled rate of daily reflux symptoms
of 17.4% (2 RCTs, 168 patients, range 0%-39.9%, I* and
P value not available).

Incidence of esophagitis. For esophagitis post-POEM,
12 studies were included. The pooled rate of esophagitis
was 29.4% (449/1056, 18.5%-43.3%, I° = 93%, P < .01)
over a follow-up of 2 to 30 months. Certainty of the evi-
dence was rated down for imprecision and inconsistency
(I* > 50%); thus, it was very low. Facciorusso et al’' re-
ported a pooled esophagitis rate of 45.4% (2 cohorts,
176 patients, range 38.1%-52.9%), whereas for severe
esophagitis it was 5.3% (2 cohorts, 176 patients, range
29%-8.6%). In a meta-analysis by Vespa et al’” with at least
36 months’ follow-up, there were 5 studies (301 patients)
reporting erosive esophagitis at long-term endoscopic
follow-up, with rates ranging from 3.7% to 33.3%.

Incidence of BE. For incidence of BE, we only found 1
meta-analysis, with 11 studies.”” At a median of 36-month
follow-up, there was 1 case of BE among 2342 patients.
We did not identify other studies reporting a high rate of
BE post-POEM.

Other considerations. There were no studies reporting
patient values, cost-effectiveness, mortality, or benefits
from screening or equity.

Certainty of the evidence

Considering all of the outcomes together, the overall
quality of evidence was “very low” owing to observational
studies, inconsistency due to high heterogeneity, and
imprecision due to wide follow-up intervals for the pooled
estimates.

Discussion

The panel reviewed the available evidence on rates of
post-POEM  GERD, esophagitis, and BE. The panel
acknowledged a high rate of GERD and esophagitis post-
POEM, albeit precise rates may be available in the future,
especially if GERD remains persistent or progresses and
potentially warrants substantial future interventions. The
panel acknowledged that there has been an evolution of
POEM techniques over time, which may have contributed
to the high rates of GERD reported initially. In addition,
some studies did not examine rates of acid exposure
before and after POEM. Data on high-grade esophagitis
and low-grade esophagitis are also not consistent. The
panel expressed concern regarding disruption of the anti-
reflux barrier irrespective of POEM technique and acknowl-
edged the risk of GERD post-POEM. The panel also
discussed the varying sensitivity for symptoms related to
reflux and a higher incidence of esophagitis compared
with reported symptoms among this population. The panel
expressed concern regarding the elevated risk of squa-
mous cell cancer of the esophagus associated with long-
term achalasia, and subsequent risk of adenocarcinoma
from ongoing acid exposure. Therefore, the panel
acknowledged the utility of endoscopy in patients with
achalasia post-POEM; however, the evidence in favor of
EGD is insufficient. Therefore, the panel voted for a “con-
ditional” recommendation of endoscopic evaluation in pa-
tients with GERD symptoms post-POEM. The panel also
discussed proton pump inhibitor (PPI) or similar therapy
for erosive reflux disease when prior endoscopy showed
evidence for it among these patients. Because robust
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TABLE 5. Evidence profiles for question 1(c): In patients having undergone peroral endoscopic myotomy (POEM) who have reflux symptoms,

should endoscopy be performed compared with no endoscopy?

Certainty assessment

No. of studies Study design Risk of bias

Inconsistency

Indirectness Imprecision Other considerations

Incidence gastroesophageal reflux disease symptoms (follow-up: range 2-30 mo; assessed with Repici et al*® SRMA)

17 Nonrandomized studies Not serious Not serious Not serious Serious* None
Rate of abnormal acid exposure (follow-up: range 2-30 mo; assessed with Repici et al*> SRMA)

17 Nonrandomized studies Not serious Seriousf Not serious Serious® None
Rate of esophagitis (follow-up: range 2-30 mo; assessed with Repici et al*® SRMA)

17 Nonrandomized studies Not serious Serioust Not serious Serious® None

SRMA, Systematic review with meta-analysis.
“Varying follow-up interval among studies.
P > 50%.

data demonstrating a high post-POEM BE incidence are
lacking, the panel did not strongly recommend screening
endoscopy among these patients in the context of poten-
tial risk of adverse events related to upper GI endoscopy
and cost. However, the panel also acknowledged that en-
doscopists should consider periodic endoscopic evaluation
in asymptomatic patients because of a high rate of GERD
post-POEM based on discussion with patients.

Question 2: In patients with GERD undergoing upper
endoscopy, what are the criteria for high-quality endos-
copy procedure and report?

Recommendation 2:

In patients undergoing endoscopic evaluation for
GERD symptoms, the ASGE recommends careful endo-
scopic evaluation, reporting, and photo-documentation
of the following to improve patient care and outcomes:
- Objective GERD findings, when present:

O Erosive esophagitis (using the Los Angeles [LA]
grading system)
O Barrett’s esophagus (using the Prague classification)
O Peptic stricture
- Gastroesophageal junction landmarks and integrity

O Hiatal hernia dimensions using Hill grading or
American Foregut society (AFS) grading in
forward view and retroflexion

O Location of the top of gastric folds, Z line,
diaphragmatic impression

O Existing fundoplication description (if present)
(Strong recommendation, very low quality of
evidence)

Evidence

This was an important question to address for our guide-
line panel, especially given recent advancements in the
endoscopic management of GERD. This is not a compara-

tive question and thus did not follow a GRADE format. We
performed a systematic literature search for studies report-
ing use of endoscopic assessment for GERD. We used Ovid
MEDLINE and Embase for all of the studies published
through December 2022. We used major search terms
and subheadings including “reporting,” “evaluation,”
“assessment,” “upper endoscopy,” “esophagogastroduode-
noscopy,” “esophagitis,” “hernia,” and “Barrett’s esoph-
agus.” The systematic review was restricted to studies
assessing the standardized reporting of findings during up-
per endoscopy. Data that describe the standardization of
reporting upper endoscopies, including documentation
of gastroesophageal junction (GEJ) changes that are
important in GERD, are scarce. Overall quality of evidence
was “very low” because of the low number of studies.

We identified 1 observational study addressing this
question. Boys et al’’ examined inconsistent reporting in
their retrospective study of 100 EGD reports from different
endoscopists in different patients, in which esophagitis was
noted in 33 patients but graded in only 14 (42%). A hiatal
hernia was noted in 61 patients (57%) but measured in
only 31 (51%) and classified in just 26% of cases.

Certainty of the evidence

Certainty of the evidence was low because of a lack of
substantial studies, and the available data were driven
from a single observational study of low power.

Discussion

There is no prospectively validated standardized report-
ing for an upper endoscopy. However, it is essential to
perform a high-quality upper endoscopy among patients
with GERD for a variety of reasons. This includes diagnosis
of GERD-related consequences including erosive esophagi-
tis, BE, and peptic stricture. Another goal of endoscopy is
also to evaluate for any disruption in the antireflux barrier.
Among patients with GERD, disruption of the antireflux
barrier is quite common in the form of hiatal hernia,
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TABLE 5. Continued

No. of patients Effect

Post-POEM Baseline Relative (95% Cl) Absolute (95% Cl) Certainty Importance

245/1275 Rate ratio 19 £0]0[0) Critical
(16-23) Very low*

112/289 Rate ratio 39 00/0) Critical
(25-56) Very low*{

449/1056 Rate ratio 29 HOOO Critical
(19-43) Very low*t

effacement of the flap valve, or both, which can be easily
recognized at the time of upper endoscopy. Patients with
GERD who do not improve with medical therapy for
GERD are frequently referred to endoscopists or surgeons
for consideration for procedural options. Proceduralists re-
viewing the endoscopy report would need to determine
the type of appropriate treatment procedure on the basis
of the integrity of the GEJ and the antireflux barrier, that
is, the hiatal hernia length and Hill or AFS classification.
There could be subjective variations in each endoscop-
ist’s assessment of antireflux barrier and consequences of
GERD (ie, grading of esophagitis, size of hiatal hernia,
Hill or AFS grade, and BE). Lack of routine reporting of
these anatomical characteristics in a standardized format
could negatively impact endoscopic and surgical manage-
ment of GERD. For example, endoscopy may need to be
repeated before endoscopic or surgical therapy to examine
the size of the hiatal hernia and assess for any adverse
events from GERD before definitive therapy. GERD inter-
ventions have their associated adverse events, increases
in total cost, and may also delay or change therapeutic
management. Risk of upper endoscopy and sedation-
related adverse events, albeit low, are not negligible as re-
viewed in the ASGE guideline on adverse events from
EGDs and EGD-related techniques.” Also, lack of assess-
ment of the antireflux barrier (hiatal hernia, flap valve
morphology) represents the suboptimal quality of endos-
copy reporting. Therefore, it is important to use a uniform
grading scale given the novel interventions and need for
uniform language across providers. The panel unanimously
considered evaluation for and reporting of objective signs
of GERD, which includes erosive esophagitis (Los Angeles
[LA] grading),” BE (Prague Classification),”® and/or peptic
stricture, and GEJ landmarks and integrity highly impor-
tant. Although there is a lack of prospective data, these
are considered a quality benchmark. The panel agreed
on reporting GEJ landmarks and integrity, including size
of the hiatal hernia, presence or absence of the flap valve
using a forward endoscopic view, and retroflexion in the
fundus. The panel also agreed on using a standardized ter-

minology in reporting and grading the severity of esopha-
gitis using the established Los Angeles grading system’’
and hiatal hernia evaluation using Hill grading’” of the
flap valve or AFS classification for GEJ integrity and hia-
tus.”® Thus, the panel agreed for a “strong” recommenda-
tion to establish a high-quality reporting benchmark. The
panel also discussed the importance of adequate mucosal
inspection and cleanliness (including use of existing scales,
ie, Barcelona scale,” and Toronto Upper Gastrointestinal
Cleaning Scorem) to ensure detection of any precancerous
lesions before making definitive management decisions
and emphasized on achieving a high-quality inspection
during the standard EGD.

Question 3: In patients with GERD, should lifestyle
interventions be recommended to reduce GERD
symptoms?

Recommendation 3:

In patients with GERD symptoms, the ASGE recom-
mends lifestyle modifications. These include
- weight loss for patients who are overweight or obese,
- smoking cessation,

- elevation of head of bed, and
- avoiding meals within 3 hours of bedtime.

(Strong recommendation, low-quality evidence)

Evidence

We performed a systematic review of the published
literature on this topic. We used Ovid MEDLINE, Embase,
Scopus, and Cochrane for studies published through
December 2022. We used major search terms and sub-
headings including “Gastroesophageal reflux disease,” “life-
style changes,” “weight loss,” “diet,” “smoking,” “alcohol,”
“head of bed elevation,” “late evening meal,” “diet,” “cof-
fee,” “beverages,” and “modification.” We examined the
literature to evaluate the role of different lifestyle modifica-
tions (eg, weight loss, smoking cessation, head of bed
elevation, and late evening meals) on reduction of GERD

”
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TABLE 6. Evidence profiles for question 3: In patients with gastroesophageal reflux disease, should lifestyle interventions be recommended
to reduce GERD symptoms?

Certainty assessment

No. of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations

Weight loss and decreased AET (assessed with Ness-Jensen et al’! CGH [2015] systematic review)

3 Randomized trials Serious* Not serious Not serious Serious{’t None

Weight loss and decreased GERD scores (RDQ) (baseline and at 6-mo follow-up) (assessed with Singh et al,*> prospective intervention study)

1 Randomized trials Serious* Not serious Not serious Serioust None

Weight loss and reduced reflux symptoms

2 Nonrandomized studies Not serious Not serious Not serious Not serious None

|49

Smoking cessation and presence of GERD (assessed with Ness-Jensen et al™ [no or less than weekly antireflux medications])

1 Nonrandomized studies Not serious Not serious Not serious Not serious None

Smoking cessation and presence of GERD (at least weekly antireflux medications, normal weight) (assessed with Ness-Jensen et al*)

1 Nonrandomized studies Not serious Not serious Not serious Serious” None

Smoking cessation and improvement of RDQ (varenicline) (assessed with Kohata et al*® [2016])

1 Nonrandomized studies Not serious Not serious Not serious SeriousT None

Alcohol cessation and improvement of AET (assessed with Grande et al'** [1996])

1 Nonrandomized studies Not serious Not serious Serious** Serious T None

Late evening meal (2 h before bedtime) or an early meal (6 h before bedtime) and supine pH reflux (bravo capsule) (assessed with Piesman et al’? [20071)

1 Nonrandomized studies Not serious Not serious Not serious Serioust None

Head of bed elevation and reflux episodes (assessed with Stanciu and Bennett’' observational study [1977] and Hamilton et al*® RCT [1988])

2 Nonrandomized studies Not serious Not serious Not serious Serious{'t None

Effect of beverages (replacement of 2 services with water) (follow-up: mean 262,641 patient-years; assessed with Mehta et al 2020'%)

1 Nonrandomized studies Not serious Not serious Not serious Not serious None

Citrus fruits and juices, decreased acid reflux (assessed by Kaltenbach et al'*® review, JAMA, 2006)

Spicy foods (assessed by Kaltenbach et al'*® review, JAMA 2006)

AET, Acid exposure time; OR, odds ratio; RDQ, reflux disease questionnaire.
“Interventional prospective trial (not true RCT: Singh et al*).

Small sample size.

HInability to pool data.

*Wide ClI.

“Study to assess a different outcome.
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TABLE 6. Continued

No. of patients Effect
Lifestyle Relative Absolute
interventions None (95% Cl) (95% ClI) Certainty Importance
Unable to pool data, there were 3 RCTs showing decrease in AET after weight loss DPpOO Critical
LOW*’T’i
RDQ; change in overall GERD score from 5.5 & 4.3 to 1.8 + 3.6. P < .01, n = 124 DPOO Critical
Low™* ¢
Both studies showed dose-dependent improvement in symptoms with decrease in BMI. 14 ]00) Critical
o Nurses’ Health Study: 10,545 women, OR 0.64, 95% Cl 0.42-0.97, BMI decreased >3.5 units, P < .001-13 Low
fewer per 1,000).
o Nord-Trondelag: 29,610 participants, OR 2.42, 95% Cl 1.88-3.11, BMI decreased >3.5 units, P < .001)
OR 0.95 1 fewer per 1,000 SDOO Critical
(0.39-2.30) (from 2 fewer to 0 fewer) Low
OR 5.67 6 fewer per 1,000 $10/0[0) Critical
(1.36-23.64) (from 24 fewer to 1 fewer) Very low"
62/141 (44.0%) 9/50 (18.0%) Not estimable 10]0[0) Critical
Very lowt
e Does not have exact numbers in the article $10]0/0) Critical
e No differences were seen in pHmetry variables at baseline and at late evaluation in both groups of alcoholic Very lowi**
patients.
e 23 + 0.8 with a mean change of 5.2 + 1.6, P = .002 $10]0[0) Important
e Late evening meal associated with significantly increased supine reflux. No significant increase in upright Very lowt
reflux after late evening meal.
e Unable to pool results because of slightly different interventions £10]0[0) Important
e Stanciu and Bennett et al.”": n = 63, difference in head of bed elevation and lying down; 102 reflux episodes Very lowi't
vs 148, P < .01; % time pH <3, 4, and 5 is significant as well. Symptoms 2.0 + 1.2 vs 3.0 + 24, P < .005
o Hamilton et al’®: does not have exact number. n = 15, sleeping on wedge: decreased AET but did not
decrease the number of reflux episodes. Sleeping with head of bed elevation had decreased AET but was
not statistically significant
Coffee: HR, 0.96 (0.92-1.00) 14 ]00) Important
Tea: HR, 0.96 (0.92-1.00) Low

Soda: HR, 0.92 (0.89-0.96)

No studies exist to assess the effect of avoidance of citrus on GERD -

Lack of evidence examining effect of avoidance of spicy foods on GERD -
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symptoms and decreasing GERD-related symptom scores
or acid exposure time as an outcome. We also examined
cost-effectiveness, equity, and patient values and prefer-
ences. A summary of outcomes and their assessment are
found in Table 6.

Weight loss. For assessing the impact of weight loss
on objective GERD improvement, our search identified
an existing systematic review from Ness-Jensen et al''
with data from the 15 studies it examined. According to
the AMSTAR-2 scale, quality of the existing systematic re-
view was moderate. There were 3 RCTs™"*" in severely
obese individuals (n = 57) that compared weight loss by
gastric balloon distension with sham treatment combined
with dietary guidance, physical exercise, and behavioral
therapy. These showed reduced esophageal acid exposure
with weight loss ranging between 11 and 44 kg over vari-
able follow-up time from the intervention (13 weeks to
4 months).

For assessing the improvement in GERD symptoms and
related symptom scores, 1 RCT of 332 obese patients ran-
domized to a structured weight loss program (n = 167) or
a telephone-based group conference on weight manage-
ment (n = 165) demonstrated improvement of reflux dis-
ease questionnaire scores from a mean 5.5 to 1.8 (P < .01),
with 81% of subjects showing reduction of GERD symptom
scores after 6 months of weight loss (BMI decease from
34.7 to 30.2).” The prevalence of reflux symptoms also
decreased (37% to 15%, P < .01). In a large observational
cohort study of 10,545 women, it was noted that there
was a dose-dependent decreased risk of reflux symptoms
among women who had decrease in BMI by >3.5 units
compared with women with no BMI change (OR 0.64,
95% CI, 0.42-0.97; P for trend < .001).** Another large pro-
spective population-based cohort study of 29,610 patients
also showed a dose-dependent relationship of weight
loss and reduction of GERD. Patients with BMI decrease
of >3.5 units had an adjusted OR of 1.98 (95% CI, 1.45-
2.72) for loss of any reflux symptoms when on no or less
than weekly antireflux medication and an OR of 3.95
(95% CI, 2.03-7.65) when on at least weekly antireflux
medications. "’

Smoking cessation

For assessing impact of smoking cessation on GERD
symptoms, a literature search identified 2 cohort
studies.”®" A prospective population-based cohort study
of 29,610 participants demonstrated that smoking cessation
was associated with decreased severe reflux symptoms in
normal weight individuals on medical treatment. These indi-
viduals’ reflux symptoms were compared to those of partic-
ipants who continued smoking daily (OR 5.67, 95% CI, 1.36-
23.64) but not in those using any or less than weekly antire-
flux medications or those who are overweight.*” Those find-
ings were further supported by the Kohata et al*® study,
which demonstrated improvement in health-related quality
of life scores in the successful smoking cessation group

aided with varenicline (n = 141) compared with those
who did not succeed (n = 50) (43.9% vs 18.2%).

Head of bed elevation. For impact of head of bed
elevation on GERD, 1 observational study and 1 RCT
were identified.”””" One cohort study of 63 patients
demonstrated that head of the bed elevation had fewer re-
flux episodes than in those without elevation (102 reflux
episodes vs 148 reflux episodes, P < .01). The GERD symp-
tom scores improved as well: 2 + 1.2 versus 3 + 2.4, P <
.005. Acid exposure time improved with statistical signifi-
cance as a less percentage of time in which the pH
was <5.”" In a crossover RCT of 15 patients, sleeping on
a 10-inch wedge decreased acid exposure time (15% and
21%, respectively, P < .05) but did not decrease the num-
ber of reflux episodes compared with a flat position.””

Late evening meals. For impact of late evening meals
on GERD, we identified 1 study of 32 patients in which late
evening meal was associated with increased reflux while
supine when compared with early meal (percentage su-
pine pH <4: 2.3 + 0.8 with a mean change of 5.2 + 1.6,
P = .002).”"

Alcohol cessation, effect of beverages, citrus and
spicy foods. For alcohol cessation, our literature search
did not identify recent robust data to demonstrate that
alcohol cessation improves GERD symptoms to make a
recommendation. Other lifestyle interventions were as-
sessed including decreased ingestion of various beverages
and foods, but the data were inconclusive for improvement
of GERD symptoms with these lifestyle modifications.

Other considerations. We did not identify data on
cost-effectiveness, equity, or patient preferences for these
interventions. We relied on our patient advocate who
opted in for conservative measures over medications or
surgery if they help with symptom reduction or remission.

Certainty of the evidence

Overall quality of evidence was very low when consid-
ering all of the outcomes together. This was due to either
one or combinations of the following: risk of bias, impreci-
sion (low sample size, varying Cls), indirectness, and
inability to pool the data because of varying outcome
definitions.

Discussion

Overall, the certainty in evidence was very low. The
panel acknowledged that while there is lack of robust
data, there is benefit of weight loss and smoking cessation
from overall health improvement and cancer reduction.
Data regarding other dietary interventions may be weak
but these are low-risk interventions that can be incorpo-
rated as GERD-related lifestyle measures. Given the low
cost to these interventions as well as the potential for other
health benefits of these lifestyle interventions, the panel
agreed that these lifestyle modifications should be recom-
mended to decrease GERD symptoms based on the evi-
dence available.
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Question 4: In patients with GERD, does proton
pump inhibitor compared with placebo reduce
symptoms?

Recommendation 4:

e In patients with symptomatic and confirmed GERD
with predominant heartburn symptoms, the ASGE
recommends medical management with proton
pump inhibitors (PPIs) at the lowest possible dose for
the shortest possible period of time while initiating
discussion about long-term management options.

(Strong recommendation, moderate quality of
evidence)

e In patients with suboptimal clinical response to PPI
therapy, the ASGE suggests testing CYP2C19
polymorphism and adjusting PPI dosage and selection
accordingly.

(Conditional recommendation, very low quality of
evidence)
Best practice advice:

- Patients who have been on long-term PPI therapy
(>6 months) should be considered for optimization
and de-escalation of medical management.

- Providers should carefully consider the risks, benefits,
and alternatives of PPI use for patients with GERD.

- Providers prescribing PPI therapy should be aware that
adverse events from PPI in prospective data have been
limited to a modest increased risk of enteric
infections; however, there is a need for robust long-
term data to prove or disprove any other putative
adverse events.

Evidence

We performed a systematic review of the published
literature on this topic. We used Ovid MEDLINE, Embase,
Scopus, and Cochrane for studies published through
December 2022. We used major search terms and sub-
headings including “gastroesophageal reflux disease,” “pro-
ton pump inhibitor,” “antireflux therapy,” “PPL,” and
“antisecretory therapy” to identify RCTs and existing sys-
tematic review and meta-analysis that examined the out-
comes of PPI versus placebo (including non-PPI medical
therapy) on GERD symptoms among RCTs. Outcomes
examined were GERD symptom remission, healing of
esophagitis, and adverse events from PPI. We also exam-
ined cost-effectiveness, equity, and patient values and pref-
erences. Quality of the existing meta-analysis was
determined by AMSTAR-2 tool and was high. A summary
of the outcomes and their assessment can be seen in
Table 7. In addition, we also examined the literature for
clinical evidence regarding the assessment of CYP2C19
polymorphism and its impact on PPI metabolism.

Symptom remission. For assessing the outcome of
symptom remission, our search identified an existing

network meta-analysis by Zhang et al™ that examined 98
RCTs of PPIs, H, blockers, and placebo comparisons, which
included a total of 45,964 participants. There were 22 RCTs
examining different PPIs in various dose-strengths (n =
41,373) compared with placebo (n = 5037) for symptom
remission in this network meta-analysis. Patients with
GERD taking PPIs were found to be 4 times more likely to
have symptom relief compared with those taking a placebo
with a pooled OR of 4.2 (95% CI, 3.25-5.48; P < .01). This
network meta-analysis did not provide heterogeneity (I*)
for these outcomes. Evidence was rated down for indirect-
ness due to network meta-analytic approach, and therefore
the certainty of evidence was moderate.

Esophagitis healing

For assessing the outcome of esophagitis healing, we
used the same existing network meta-analysis by Zhang
et al.” There were 12 RCTs examining different PPIs in
various dose-strengths (n = 22,669) compared with pla-
cebo (n = 5037) for esophagitis healing in this network
meta-analysis. Patients with GERD taking PPIs were found
to be 11 times more likely to have esophagitis resolution
compared with those taking a placebo (OR 11.4, 95% ClI,
8.17-16.3; P < .01). This network meta-analysis did not pro-
vide heterogeneity (I*) for these outcomes. Evidence was
rated down for indirectness due to network meta-analytic
approach, and therefore the certainty of evidence was
moderate.

Adverse events. For assessing the adverse events from
PPI therapy, we identified 1 large RCT from Moayyedi
et al’* that examined 8791 patients receiving pantoprazole
40 mg once a day and 8807 patients receiving placebo for
incidence of adverse events. The difference in adverse
event rates at a mean follow-up of 3 years between PPI
users compared with nonusers was nonsignificant: all-
cause mortality (7.2% vs 7%; hazard ratio [HR], 1.03; 95%
CI, 0.92-1.15; P = .63); cardiovascular events including
myocardial infarction, stroke, and death (7.9% vs 7.6%,
HR 1.04, 95% CI 0.93-1.15, P = .50); chronic kidney dis-
ease (2.1% vs 1.8%; OR 1.17, 95% CI, 0.94-1.45; P =
.51); Clostridium difficile infection (0.1% vs 0%; OR 2.26,
95% CI, 0.7-7.34; P = .18); other enteric infections (1.4%
vs 1.0%; OR 1.33; 95% CI, 1.01-1.75); pneumonia (3.6%
vs 3.6%; OR 1.02, 95% CI, 0.87-1.19; P = .82); fractures
(2.3% vs 2.4%; OR 0.96, 95% CI, 0.79-1.17, P = .71); and
dementia (0.6% vs 0.5%; OR 1.2, 95% CI, 0.81-1.78; P =
36).”" The certainty in evidence was high.

Cost-effectiveness. For assessing the cost-effectiveness
of PPI therapy for GERD, our search identified a narrative
review of 10 studies.”” In this review, PPIs were found to
be more effective in relieving heartburn in comparison
with ranitidine but was not cost-effective compared with
other medical therapies including H, blockers. On-
demand PPI treatment strategy showed an incremental
cost-effectiveness ratio of U.S.$2197 per quality-adjusted
life year gained and was the most effective and cost saving
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TABLE 7. Evidence profiles for question 4: In patients with Gastroesophageal Reflux Disease, does proton pump inhibitor compared with placebo
reduce symptoms?

Certainty assessment

No. of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations
Symptom relief (assessed with Zhang et al’® [2017] meta-analysis)

22 Randomized trials Not serious Not serious Serious* Not serious None
Healing of esophagitis (assessed with Zhang et al®® [2017] meta-analysis)

12 Randomized trials Not serious Not serious Serious* Not serious None
All-cause mortality (follow-up: mean 3 y; assessed with Moayyedi et al®* [2019] RCT)

1 Randomized trials Not serious Not serious Not serious Not serious None

Cardiovascular events including myocardial infarction, stroke, death (follow-up: mean 3 y; assessed with Moayyedi et al®* [2019] RCT)

1 Randomized trials Not serious Not serious Not serious Not serious None
Chronic kidney disease (follow-up: mean 3 y; assessed with Moayyedi et al** [2019] RCT)

1 Randomized trials Not serious Not serious Not serious Not serious None
Clostridium difficile infection (follow-up: mean 3 y; assessed with Moayyedi et al®* [2019] RCT)

1 Randomized trials Not serious Not serious Not serious Not serious None
Pneumonia (assessed with Moayyedi et al** [2019] RCT)

1 Randomized trials Not serious Not serious Not serious Not serious None
Fractures (follow-up: mean 3 y; assessed with Moayyedi et al** [2019] RCT)

1 Randomized trials Not serious Not serious Not serious Not serious None
Dementia (follow-up: mean 3 y; assessed with Moayyedi et al®* [2019] RCT)

1 Randomized trials Not serious Not serious Not serious Not serious None
Dementia (PPl use >5 y) (assessed with Desai et al'*>’ [2020] meta-analysis)

4 Nonrandomized studies Not serious Not serious Not serious Not serious None
Gastric cancer (assessed with Peng et al 2023''® meta-analysis)

16 Nonrandomized studies Not serious Serioust Not serious Not serious None

HR, Hazard ratio; OR, odds ratio; PPI, proton pump inhibitor; RCT, randomized controlled trial.
“Zhang et al’® (2017) network meta-analysis outcome; data on number of patients in each groups not available.

High heterogeneity.

treatment compared with all of the other therapies. The
average cost-effectiveness ratio was lower for rabeprazole
therapy than for ranitidine therapy. Therefore, PPI was
overall found to be more cost-effective than other
medications.

Patient values and preferences. For assessing pa-
tient values and preferences of PPI therapy for GERD,
our search identified a review of 12 eligible studies (7 sur-
veys, 4 qualitative studies, 1 RCT) examining patient values
and preferences.’® Authors found that patients value symp-
tom control highly and worry about symptoms returning if
the PPI is reduced. Patients are encouraged to consider

reducing their PPI if a clinician provides advice and educa-
tion. Study results were limited by the small sizes of inclu-
sion studies and the heterogeneous populations. This
review concluded that weaning and/or cessation of PPI is
a preference-sensitive decision; therefore, patient attitudes
should be elicited and incorporated into the decision-
making process.

CYP2C19 polymorphism. PPIs are mainly metabo-
lized by cytochrome P450 2C19 (CYP2C19). PPI meta-
bolism is affected by the genotypical variability of
CYP2C19, which encodes the CYP450 isoenzyme. More
than 40 polymorphic variants of CYP2C19 have been
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TABLE 7. Continued

No. of patients Effect
Relative Absolute
PPI Placebo (95% CI) (95% ClI) Certainty Importance
Network meta-analysis outcome DPPO Critical
Pooled OR 4.2 (3.25-5.48), raw numbers not available Moderate*
Network meta-analysis outcome DPPHO Critical
Pooled OR 11.4 (8.17-16.3), raw numbers not available Moderate*
630/8791 (7.2%) 614/8807 (7.0%) HR 1.03 2 more per 1000 DPDD Critical
(0.92-1.15) (from 5 fewer to 10 more) High
691/8791 (7.9%) 668/8807 (7.6%) HR 1.04 3 more per 1000 EB@@EB Critical
(0.93-1.15) (from 5 fewer to 11 more) High
184/8791 (2.1%) 158/8807 (1.8%) OR 1.17 3 more per 1000 EB@@EB Critical
(0.94-1.45) (from 1 fewer to 8 more) High
9/8791 (0.1%) 4/8807 (0.0%) OR 2.26 1 more per 1000 DPDD Critical
(0.70-7.34) (from O fewer to 3 more) High
318/8791 (3.6%) 313/8807 (3.6%) OR 1.02 1 more per 1000 EB@@{B Critical
(0.87-1.19) (from 4 fewer to 6 more) High
203/8791 (2.3%) 211/8807 (2.4%) OR 0.96 1 fewer per 1000 @@@EB Critical
(0.79-1.17) (from 5 fewer to 4 more) High
55/8791 (0.6%) 46/8807 (0.5%) OR 1.20 1 more per 1000 DPPPD Critical
(0.81-1.78) (from 1 fewer to 4 more) High
HR 1.10 1 fewer per 1000 S 00 Critical
(0.66-1.53) (from 2 fewer to 1 fewer) Low
OR 1.75 2 fewer per 1000 DOOO Critical
(1.28-2.40) (from 2 fewer to 1 fewer) Very lowf

identified, and they are related to nearly 35 enzyme iso-
forms. Allelic variants are associated with defined metabo-
lizer phenotype as follows: the poor metabolizer
phenotype (presence of both alleles, either nonfunctional or
null), intermediate metabolizer phenotype (1 null allele and
1 functional allele), normal metabolizer phenotype (wild-
type phenotype, in which both alleles are functional), ultra-
rapid metabolizer (homozygous promoter region variants
that potentiate gene expression, increasing the enzymatic
activity of the protein), and rapid metabolizer phenotype
(1 normal-function allele and 1 increased-function allele).
Although it has not largely been implemented in prac-
tice, there may be a role for assessment of CYP2C19 poly-

morphism and adjusting PPI therapy in patients who have
GERD refractory to PPI therapy. We performed a literature
search for existing evidence on assessing CYP2C19 poly-
morphism and impact on PPI metabolism for therapy of
GERD.

For assessing CYP2C19 polymorphism and impact on
GERD symptoms, we found an existing meta-analysis of
19 studies.”” In this meta-analysis, analysis of 8 studies
showed that rapid metabolizers with reflux esophagitis
have an increased risk of being refractory to PPI therapy
compared with poor metabolizers (OR, 1.6; 95% CI,
1.02-2.66; P = .04). Efficacy rates of PPIs for GERD resolu-
tion (including reflux esophagitis and nonerosive reflux
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disease) varied significantly between CYP2C19 genotypes
as well. In the intention-to-treat analysis, the efficacy of
GERD resolution was 52.2% (315/604) among the rapid
metabolizers, 56.7% (298/526) among the intermediate
metabolizers, and 61.3% (138/225) among the poor metab-
olizers (P = .047).

Certainty of evidence

The overall quality of evidence was moderate for PPI ef-
ficacy and safety when considering all of the outcomes
together. This was due to indirectness of the existing evi-
dence synthesis from the network meta-analysis. Certainty
of evidence was low for impact of the CYP2C19 polymor-
phism because of data from observational studies.

Discussion

Overall, the certainty of evidence was moderate. The
panel acknowledged the high efficacy of PPIs for GERD
symptom resolution and esophagitis healing compared
with H, blockers and placebo. Although the efficacy of
PPI therapy has been established from high-quality studies,
several observational studies have also reported various
adverse events associated with PPI use. These associations
raise questions about long-term use, which causes anxiety
among patients and providers despite short-term RCT data
that do not demonstrate significant increased incidence of
the studied adverse events, the exception being a slight in-
crease in GI infections.”>”*®* Furthermore, long-term PPI
users may be partially responsive, intolerant, or searching
for better options, so PPI de-escalation and stewardship
should be discussed. The panel strongly recommended
medical management including PPIs at the lowest
dose for the shortest time while initiating discussion
about long-term management options for patients with
confirmed GERD. The panel also provided best practice
advice for PPI advice on the use to guide clinical practice,
including discussion of risks and benefits before starting
therapy and consideration of de-escalation and dose opti-
mization when symptoms are well controlled. Data
regarding clinical utility of CYP2C19 phenotype assessment
and changing the PPI therapy are not robust; however, the
panel acknowledged the principle of assessing the pheno-
type to optimize the medication management when GERD
symptoms are not responding in patients who are
adherent to therapy. The panel acknowledged existing
H, receptor blockers and their over-the-counter availabil-
ity. Because the reviewed evidence demonstrated superior-
ity of PPIs over H; receptor blockers for GERD therapy,
PPIs are favored for patients with erosive esophagitis and
uncontrolled GERD with confirmed objective acid reflux
study. At the same time, the panel agreed on use of H, re-
ceptor blockers as an adjunct, as needed therapy, and
when faster onset of action might be required on a case-
by-case basis.

The panel also discussed the newer potassium channel
competitive acid blockers (PCABs) and their positioning in

the GERD management. These agents were not readily
available in North America at the time of evidence review
and panel meeting. A recent RCT demonstrated effective-
ness of Vonoprazan over lansoprazole for healing and
maintenance of healing of erosive esophagitis.”” A recent
systematic review and meta-analysis (19 studies, 7023 sub-
jects) also showed that Vonoprazan is superior to PPI in
first-line Helicobacter pylori eradication and erosive
esophagitis but noninferior in other gastric acid-related
diseases.”® Panel agreed unanimously that existing data
do not show superiority of PCABs for PPIs overall for
GERD but likely that PCABs are more potent for erosive
esophagitis and that their long-term adverse event data
are not available. The panel, however, also agreed that
with evolving data, PCABs likely will be used for confirmed
patients with GERD after discussion of existing data and
risks and benefits.

Question 5(a): In patients with persistent GERD, how
does transoral incisionless fundoplication (TIF) compare
to standard medical therapy?

Recommendation 5(a):

In patients with confirmed GERD with small hiatal
hernia (<2 cm) and Hill grade I or II who meet any of
the following criteria, the ASGE suggests evaluation for
TIF as an alternative to long-term medical management.

Criteria:

- Chronic GERD (at least 6 months)

- Long-term proton pump inhibitor (PPI) use (at least
6 months) for management of GERD symptoms
Refractory GERD

- Regurgitation-predominant GERD

Patient prefers to avoid long-term PPI use

(Conditional recommendation, low quality of
evidence)

Evidence

We performed a systematic review of the published
literature on this topic. We used Ovid MEDLINE, Embase,
Scopus, and Cochrane for studies published through
December 2022. We used major search terms and sub-
headings including “Gastroesophageal reflux disease,”
“endoscopic therapy,” “transoral incisionless fundoplica-
tion,” and “plication” (Appendix 1). The systematic review
(Fig. 1) was restricted to studies assessing the efficacy and
safety of TIF 2.0 for GERD compared with PPI and/or sham
intervention. Our results were limited to available thera-
pies (existing TIF 2.0 [Esophyx 2.0]) because prior versions
are out of date. Our literature search identified 4 RCTs, 18
cohort studies, and 4 existing meta-analyses.”*°””" Risk of
bias among these RCTs was assessed using the Cochrane
Risk of Bias tool. From these 4 RCTs, details on outcomes
of TIF 2.0 compared with PPI and/or sham intervention on
GERD symptoms were collected. Outcomes examined
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—>! Studies not retrieved (n = 0)
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Screening

Studies assessed for eligibility (n = 240)

> Studies excluded (n = 181)
No comparator (n = 55)

A4

Studies included in review

TIF 2.0: 4 RCT, 18 cohort
Stretta: 5 RCT
Novel/emerging therapies: 22

Included

Wrong setting (n = 2)

Review Article (n = 14)
Wrong outcomes (n = 4)
Wrong comparator (n =5)
Wrong indication (n = 3)
Case series (n<20) (n=4)
Wrong intervention (n = 37)
Wrong study design (n = 16)
Abstract level data (n = 11)
Trial registration only (n = 11)
Wrong patient population (n = 7)
Overlapping data (n=2)

Included studies ongoing (n = 0)
Studies awaiting classification (n = 0)

Figure 1. PRISMA diagram showing the studies included in the systematic review evaluating endoscopic therapies TIF 2.0, radiofrequency energy
(Stretta), and novel and emerging endoscopic therapies in adult patients with gastroesophageal reflux disease. 7IF 2.0, Transoral incisionless fundopli-

cation 2.0 (Esophyx 2.0); RCT, randomized controlled trial.

included PPI discontinuation, reduction in acid exposure
time (percentage of time pH was <4), normalization of
esophageal acid exposure time (per patient reporting),
symptom resolution (per patient), durable symptom resolu-
tion, GERD score improvement (using gastroesophageal re-
flux disease health-related quality of life [GERD-HRQL] or
similar scales), and adverse events (including severe adverse

events and post-TIF dysphagia). We also examined cost-
effectiveness, equity, and patient values and preferences.
We performed an updated meta-analysis of eligible
RCTs and cohort studies separately for outcomes in which
no recent meta-analysis was found. Because there were
overall low numbers of RCTs, a separate meta-analysis for
outcomes of interest was performed for cohort studies to
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TABLE 8. Evidence profiles for question 5(a): In patients with persistent GERD, how does transoral incisionless fundoplication (TIF) compare to
standard medical therapy?

Certainty assessment

No. of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations

Durable symptom resolution (RCT) (follow-up: mean 5 y; assessed with elimination of troublesome regurgitation (RDQ) by Trad et al®’)

1 Randomized trials Not serious Not serious Not serious Serious* None

Durable symptom resolution (RCT or cohort) (follow-up: mean 5 y; assessed with normalization of heartburn and regurgitation score by Testoni et al’” meta-analysis)

3 Nonrandomized studies Not serious Not serious Not serious Serious* None

Score improvement (GERD-HRQL or similar) at 6 mo (RCT) (follow-up: mean 6 mo)

4 Randomized trials Not serious Not serious Not serious Serious™ None

Score improvement (GERD-HRQL) (Cohort only: pre-TIF and post-TIF data) (follow-up: mean 22.2 mo; assessed with updated meta-analysis)

10 Nonrandomized studies Not serious Serious? Not serious Not serious None

AE (all types, RCT alone) (assessed with updated meta-analysis)

4 Randomized trials Not serious Not serious Not serious Serious* None

Severe Adverse events (RCT only) (assessed with: Updated meta analysis of significant/serious AE)

4 Randomized trials Not serious Not serious Not serious Serious* None

Severe AE (RCT + prospective observational) (assessed with Huang et al’* [2017] meta-analysis)

16 Nonrandomized studies Not serious Not serious Not serious Not serious None

Post-TIF dysphagia (assessed with Chandan et al’® [2021] meta-analysis)

9 Nonrandomized studies Not serious Serious? Not serious Not serious None

PPI discontinuation (RCTs) (follow-up: mean 6 mo; assessed with updated meta-analysis)

3 Randomized trials Not serious Serious: Not serious Serious*® None

PPI discontinuation (Cohort only: Pre-TIF and post-TIF data) (follow-up: mean 19.1 mo; assessed with updated meta-analysis)

14 Nonrandomized studies Not serious Serious: Not serious Not serious None

PPI discontinuation at 8-10 y (Cohort: Pre-TIF and post-TIF data) (assessed with Testoni et al’”? meta-analysis)

2 Nonrandomized studies Not serious Not serious Not serious Serious* None

Acid exposure time (% time pH <4) (RCT) TIF vs Sham (follow-up: mean 6 mo; assessed with Richter et al’' [2018] meta-analysis)

2 Randomized trials Not serious Not serious Not serious Serious* None

Acid exposure time (% time pH <4) (RCTs) TIF vs PPI (follow-up: mean 6 mo; assessed with Richter et al”' [2018] meta-analysis)

2 Randomized trials Not serious Not serious Not serious Serious* None

Acid exposure time (% time pH <4) (Cohort only: pretreatment and posttreatment data) (follow-up: mean 15.6 mo; assessed with updated meta-analysis)

5 Nonrandomized studies Not serious Serious: Not serious Serious*® None

Symptom resolution (per patient) (RCTs) (follow-up: mean 6 mo; assessed with updated meta-analysis [varying outcome assessment defined in each study])

4 Randomized trials Not serious Not serious Not serious Very serious™** None

Normalization of esophageal acid exposure time (RCTs) (follow-up: mean 6 mo; assessed with updated meta-analysis: Hakensen’® and Witteman®®)

2 Randomized trials Not serious Not serious Not serious Serious* None

AE, Adverse event; AET, acid exposure time; GERD-HRQL, Gastroesophageal Reflux Disease-health-related quality of life; MD, mean difference; PPI, proton pump inhibitor;
QOLRAD, quality of life in reflux and dyspepsia; RCT, randomized controlled trial; RR, risk ratio; TIF, transoral incisionless fundoplication.

“Imprecision due to small sample size (n < 400).

fInability to pool data.

*High heterogeneity * > 50%.

*Witteman et al°® (2015) not reporting all adverse event (AE) rates; Hakansson et al’® (2015) rate for all AEs higher than the total population (so the model did not count the study).
“Different outcome definitions.
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TABLE 8. Continued

No. of patients Effect
Esophyx2.0 (TIF2) Sham and/or PPI Relative (95% CI) Absolute (95% CI) Certainty Importance
38/44 (86.4%) with symptom resolution after TIF compared with 100% with symptoms at baseline SPDO Critical
Moderate*
69/86 (86.3%) with symptom resolution after TIF 2]000) Critical
Very low*
4 RCTs for TIF: each used different population and different methods to measure outcomes (pooling of outcomes not possible). All showing DPPO Critical
significant improvement of each score used from before and after and between intervention and control. Moderate*|
e Witteman et al°®: TIF baseline, GERD-HRQL mean score 27.1, SD 8.4; 6-mo TIF, mean 11.1, SD 9.7; TIF2 (n = 45), mean 10.3, SD 7.8. vs PPI
group: 28.2 £ 9.5 baseline to 25.1 & 11.2 at 6 mo
o Trad et al®’: GERD-HRQL difference in mean score from baseline: ~17.9 (-25.8 to ~10.1) in the TIF group vs —3.6 (-9.6 to 2.4) in PPl group
o Hakansson et al”’ TIF group baseline QOLRAD score of 4.9 (1.96-6.44) improved to 6.4 (4.38-7) at 6 mo vs Sham and/or PPl baseline QOLRAD
score of 4.8 (1.8-6.44) to no change at 6 mo, QOLRAD score 5.2 (4.28-6.88)
o Hunter et al®”: TIF baseline total composite heartburn and regurgitation score per RDQ, 3.1 (2.4-3.8) to 0.6 (0-1.3) at 6 mo vs sham and/or
PPI baseline 3.3 (2.5-4) to 0.9 (0.1-2) at 6 mo
560 0 - MD 19.91 lower(16.46 lower to 23.36 lower) 2]000) Critical
Very low{
71/188 (37.8%) 15/105 (14.3%) RR 2.56 22 more per 100 @@@O Critical
(1.36-4.81)" (from 5 more to 54 more) Moderate*
15/188 (8.0%) 2/105 (1.9%) RR 2.94 4 more per 100 DPDO Critical
(0.94-9.19) (from 0 fewer to 16 more) Moderate*
16 studies (4 RCTs and 12 prospective observational trials) SPOO Critical
e AE incidence rate 2.4% (19/781) Low
e Perforation 0.9% (7/781)
e Post-TIF bleeding 0.6% (5/781)
e Pneumothorax 0.5% (4/781)
e Death 0.1% (1/781) (20 mo later)
3.6% (1.4%-8.8%), prediction interval 1-34 Ho00 Critical
Very low{
76/98 (77.6%) 4/63 (6.3%) RR 12.70 74 more per 100 SDO0O Critical
(1.15-140.30) (from 1 more to 100 more) Low*#
Compared with 659/667 (98.8%) before TIF, only 179/625 (28.6%) subjects were PPI after TIF o000 Critical
e Pooled RR 2.93 (2.06-4.15) Very low:
Of the total sample, 107 underwent TIF SO00 Critical
e Completely off PPl 34.4% (37/107) Very low*
e Occasional users 91.7% (98/107)
109 64 = MD 2.38 lower [ YaYa19) Critical
(0.22 lower to 4.54 lower) Moderate*
79 41 - MD 2.61 higher DDPO Critical
(0.78 lower to 4.44 higher) Moderate*
Compared with baseline (n = 176), 2]000) Critical
e AET was 4.97 lower (MD, 95% Cl 3.55-6.39) after TIF (n = 78) Very low*
120/176 (68.2%) 33/102 (32.4%) RR 2.12 (1.27-3.54) 36 more per 100 (from 9 more to 82 more) SDO0 Critical
Low™**
35/62 (56.5%) 17/42 (40.5%) RR 1.62 25 more per 100 DSDDO Critical
(0.30-8.62) (from 28 fewer to 100 more) Moderate*
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TIF2.0 PPl/Sham Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Hikanssonetal®(2015) 13 22 4 22 42.7% 3.25 [1.25, 8.42] ——
Hunter 2015 0 0 0 0 Not estimable
Trad 2015/2018 35 39 0 21 28.7% 39.05[2.52,606.19] - &
Witteman 2015 28 37 0 20 28.6% 31.50[2.02,490.17] . E—
Total (95% Cl) 98 63 100.0% 12.70 [1.15, 140.30] e
Total events 76 4

S .y2 _ _ _ LR I b 4 |
Heterogeneity: 1° = 3.28; X°* = 7.72,df = 2 (P=.02); ’ = 74% 0.001 01 10 1000

Test for overall effect: Z = 2.07 (P=.04)

Favors PPl/Sham Favors TIF2.0

Figure 2. Forest plot of PPI discontinuation rates among TIF 2.0 versus PPI and/or sham RCTs. M-H, Mantel-Haenszel test; PPI, proton pump inhibitor;
RCTs, randomized controlled trials; 7/F 2.0, transoral incisionless fundoplication 2.0 (Esophyx 2.0).

Baseline (pre TIF2.0)

Post-TIF2.0

Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Barnes 2011 110 110 8 110 6.4% 13.00 [6.81, 24.81]

Bell 2014 108 108 29 98 7.8% 3.34[2.47, 4.52] -
Bell and Freeman 2011 37 37 6 33 6.2% 5.16 [2.58, 10.32] —_—
Demyttenaere 2010 26 26 18 26 7.9% 1.43 [1.10, 1.86] =l
Frazzoni 2011 0 0 0 0 Not estimable

Hoppo 2010 19 19 14 19 7.9% 1.34[1.02, 1.78] =

lhde 2011 42 42 14 42 7.4% 2.93 [1.93, 4.46] —
Muls 2013 54 54 14 54 7.3% 3.76 [2.41, 5.85] —_
Narsule 2012 0 0 0 0 Not estimable

Nguyen 2011 10 10 5 8 6.9% 1.56 [0.91, 2.67] T
Petersen 2012 23 23 11 19 7.5% 1.70 [1.16, 2.49] —r—
Rinsma 2014 15 15 5 15 6.3% 2.82[1.42, 5.58] —_—
Stefanidis 2016 45 45 12 44 7.2% 3.56 [2.22, 5.71] —_—
Testoni 2015 50 50 16 33 7.6% 2.04 [1.44, 2.89] —r
Toomey 2014 0 0 0 0 Not estimable

Trad 2012 28 28 5 28 6.0% 5.18 [2.44, 11.01] —_—
Velanovich 2010 0 0 0 0 Not estimable

Wilson 2014 92 100 22 96 7.6% 4.01[2.77,5.82] —
Total (95% CI) 667 625 100.0% 2.93 [2.06, 4.15] &>
Total events 659 179

Heterogeneity: 1= 0.38; X2 = 130.02, df = 13 (P < .00001); /> = 90%
Test for overall effect: Z = 6.02 (P < .00001)

0.01

100

0.1 10
Favors No TIF2.0 Favors TIF2.0

Figure 3. Forest plot of cohort studies showing PPI use at baseline and after TIF 2.0. M-H, Mantel-Haenszel test; PPI, proton pump inhibitor; 7IF 2.0,

transoral incisionless fundoplication 2.0 (Esophyx 2.0).

examine the evidence. There was no major risk of bias
among inclusion RCTs (Appendix 2), and all of the
included cohort studies scored >7 on the Qumseya scale.
According to the AMSTAR-2 scale, the quality of the
included existing systematic reviews was moderate to
high. A summary of outcomes and their assessment can
be seen in Table 8.

PPI discontinuation. For assessing PPI discontinua-
tion rates, 3 RCTs were eligible for meta-analyses involving
an aggregate of 98 patients in the TIF 2.0 group compared
with 63 patients in the PPI and/or sham group. Patients un-
dergoing TIF 2.0 were more likely to stop their PPI at a
pooled RR of 12.7 at a mean follow-up of 6 months
(77.6% vs 6.3%; 95% CI, 1.15-140.3; P = .04) (Fig. 2).
There was considerable heterogeneity at an I* of 74%.
Because of overall small sample size and high heterogene-
ity, the evidence was rated down, resulting in “low” for
quality of evidence. There were 14 eligible cohort studies
of TIF 2.0, including 667 patients who were eligible. Of
98.8% (659 of 667), only 28.6% (179 of 625) patients

were taking PPI at a mean follow-up of 19.1 months after
TIF 2.0 compared with baseline. Pooled RR was 2.93, sug-
gesting that patients undergoing TIF 2.0 were 2.93 times
(95% CI, 2.06-4.15) more likely to stop their PPI (Fig. 3).
There was high heterogeneity with an I* of 90%. Addition-
ally, a third of patients were completely off PPIs at a long-
term follow-up of 8 to 10 years (2 observational studies,
34.4% [37/107]) after TIF. The quality of evidence was
rated down for inconsistency and therefore was “very low.”

Reduction in acid exposure time (percentage of
time pH was <4). For assessing acid exposure time,
there were 2 RCTs comparing 109 patients in the TIF 2.0
group to 64 patients in the sham intervention group.
Acid exposure time was significantly lower among patients
undergoing TIF 2.0 (pooled MD -2.38; 95% CI, —4.54
to —0.22; P .03). There was low heterogeneity
(12=57%). Moreover, there were 2 RCTs comparing 79 pa-
tients in the TIF 2.0 group to 41 patients in the PPI group.
Acid exposure time was not lower among patients under-
going TIF 2.0 (pooled MD 2.61; 95% CI, 0.78-4.44;
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Baseline (pre TIF2.0) Post-TIF2.0

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

Barnes 2011 0 0 0 0 0 0 Not estimable

Bell 2014 8.9 5 50 5.2 3.4 20 19.7% 3.70[1.67, 5.73] —

Bell and Freeman 2011 10.4 1.7 18 5.2 1.4 18 28.2% 5.20 [4.18, 6.22] ——
Demyttenaere 2010 0 0 0 0 0 0 Not estimable

Frazzoni 2011 0 0 0 0 0 0 Not estimable

Hoppo 2010 0 0 0 0 0 0 Not estimable

lhde 2011 0 0 0 0 0 0 Not estimable

Muls 2013 12.2 7.9 79 3.7 3.5 11 15.0% 8.50([5.80, 11.20] s —
Narsule 2012 0 0 0 0 0 0 Not estimable

Nguyen 2011 0 0 0 0 0 0 Not estimable

Petersen 2012 8.9 4.8 14 3.8 4.7 14 10.9% 5.10 [1.58, 8.62] ————
Rinsma 2014 10.9 1.9 15 7.3 1.6 15  26.2% 3.60 [2.34, 4.86] -
Stefanidis 2016 0 0 0 0 0 0 Not estimable

Testoni 2015 0 0 0 0 0 0 Not estimable

Toomey 2014 0 0 0 0 0 0 Not estimable

Trad 2012 0 0 0 0 0 0 Not estimable

Velanovich 2010 0 0 0 0 0 0 Not estimable

Wilson 2014 0 0 0 0 0 0 Not estimable

Total (95% CI) 176 78 100.0% 4.97 [3.55, 6.39] <>
Heterogeneity: 7°= 1.60; X2= 12.41, df = 4 (P =.01); > = 68% _io —:S 5 é 150

Test for overall effect: Z= 6.85 (P <.00001)

Favors No TIF2.0 Favors TIF2.0

Figure 4. Forest plot of cohort studies showing acid exposure time at baseline and after TIF 2.0. IV, Independent variable; 7IF 2.0, transoral incisionless

fundoplication 2.0 (Esophyx 2.0).

TIF2.0 PPI/Sham Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Hikanssonetal®(2015) 15 22 4 22 47.0% 3.75[1.48, 9.52] ——
Hunter 2015 0 87 0 42 Not estimable
Trad 2015/2018 0 39 0 21 Not estimable
Witteman 2015 20 40 13 20 53.0% 0.77 [0.49, 1.20] —
Total (95% Cl) 62 42 100.0% 1.62 [0.30, 8.62] ol
Total events 35 17

ity: 2= c X2 = = = c 2 = 90% I } t {
Heterogeneity: t*= 1.32; X*= 10.52, df = 1 (P =.001); I = 90% 001 o1 10 100

Test for overall effect: Z= 0.57 (P =.57)

Favors PPI/Sham Favors TIF2.0

Figure 5. Forest plot of normalization of esophageal acid exposure among TIF versus PPI and/or sham RCTs. M-H, Mantel-Haenszel test; PPI, proton
pump inhibitor; RCTs, randomized controlled trials; 77F 2.0, transoral incisionless fundoplication 2.0 (Esophyx 2.0).

P = .005). There was low heterogeneity (I> = 0%).
Because of low sample size, the evidence was rated
down for imprecision and therefore was “moderate.”
Among 5 cohort studies, patients undergoing TIF 2.0
were noted to have lower acid exposure time from baseline
(n = 176) to postintervention (n = 78), with a pooled MD
of 4.97 (95% CI, 3.55-6.39; P = .01) (Fig. 4). There was
considerable heterogeneity, with an I* of 68%. The quality
of evidence was rated down for imprecision due to low
sample size (n < 400) and inconsistency (high heterogene-
ity) and therefore was overall “very low.”

Normalization of esophageal acid exposure time
(per patient). To assess normalization of esophageal
exposure time, there were 2 RCTs in which 62 patients
in the TIF 2.0 group were compared to 42 patients in the
PPI and/or sham group. Normalization of acid exposure
time was nonsignificantly higher among patients undergo-
ing TIF 2.0 compared with medical therapy and/or sham
intervention: 56.5% versus 40.5%; 2 RCTs; RR 1.62; 95%
CI, 0.3-8.62 (Fig. 5). Heterogeneity was high at an I* of

90%. Evidence was rated down for small sample size and
inconsistency (high heterogeneity). We did not find evi-
dence for normalization of esophageal acid exposure
time among cohort studies.

Symptom resolution (per patient). For assessing
GERD symptom resolution, 4 RCTs with 176 patients in
the TIF 2.0 group were compared to 102 patients in the
PPI and/or sham group. Patients undergoing TIF 2.0
compared with medical therapy and/or sham intervention
had higher a rate of GERD symptom resolution after TIF
2.0 compared with PPI and/or sham group at a mean 6-
month follow-up: 68.2% versus 32.4%. The pooled RR
was 2.12; 95% CI, 127 to 3.54; I* = 57%; P < .01
(Fig. 6). There was considerable heterogeneity, with an I*
of 57%. The evidence was rated down for imprecision
because of varying definitions of success and methods of
success assessment among the studies, as well as a low
sample size; therefore, the quality of evidence was “low.”
We did not find a homogenous definition of symptom res-
olution reporting among cohort studies.

www.VideoGIE.org

Volume W, No. B : 2024 GASTROINTESTINAL ENDOSCOPY 25


http://www.VideoGIE.org

ASGE guideline on GERD: evidence review

TIF2.0 PPl/Sham Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hakansson etal®(2015) 13 22 4 22 18.3% 3.25[1.25, 8.42] —
Hunter 2015 58 87 19 42  40.1% 1.47 [1.02, 2.12] -
Trad 2015/2018 29 30 9 18 35.5% 1.93 [1.21, 3.08] —
Witteman 2015 20 37 1 20 6.1% 10.81 [1.56, 74.73]
Total (95% CI) 176 102 100.0% 2.12 [1.27, 3.54] &
Total events 120 33
o 2 w2 — — - - 2 = 5§79 } } t t
Heterogeneity: ©°* = 0.14; x?=6.97, df = 3 (P =.07); I = 57% 001 01 0 100

Test for overall effect: Z= 2.88 (P =.004)

Favors PPlI/Sham Favors TIF2.0

Figure 6. Forest plot of symptom resolution among RCTs of TIF versus medical therapy and/or sham intervention. M-H, Mantel-Haenszel test; PPI, pro-
ton pump inhibitor; RCTS, randomized controlled trials; 77F 2.0, transoral incisionless fundoplication 2.0 (Esophyx 2.0).

Durable symptom resolution. For assessing durable
symptom resolution, there was 1 RCT by Trad et al°” that
reported long-term symptom resolution at a mean of
5 years. Durable symptom relief was defined as elimination
of troublesome regurgitation using reflux disease question-
naire score in this RCT. A total of 86.4% (38/44) patients
had durable symptom resolution after TIF 2.0 at S5-year
follow-up compared with 100% with symptoms at baseline.

GERD score improvement (using GERD-HRQL).
For assessing GERD score improvement by GERD-HRQL,
a meta-analysis was not possible among RCTs because of
the use of different scales among the studies, and out-
comes at follow-up were available for only 1 RCT. Overall,
all 4 RCTs showed significant improvement in each of the
scores used from before and after the intervention and be-
tween the intervention and control conditions. The mean
GERD-HRQL score at baseline was 27.1 (SD 8.4) among
the TIF 2.0 group in the Witteman et al study,”” and this
decreased at the 6-month follow-up to a mean GERD-
HRQL score of 11.1 (SD 9.7). Compared with this, the
PPI group had a mean score of 28.2 (SD 9.5) at baseline
and a mean score of 25.1 (SD 11.2) at the 6-month
follow-up. In the Trad et al®” RCT, the MD in the GERD-
HRQL scores from baseline was —17.9 (—25.8 to —10.1)
in the TIF 2.0 group and —3.6 (—9.6 to 2.4) in the PPI
group at 6 months. In the Hikansson et al study,” the
TIF group baseline median quality of life in reflux and
dyspepsia (QOLRAD) score was 4.9 (range 1.96-6.44); at
6 months, this improved to 6.4 (4.38-7) versus sham and/
or PPI baseline median QOLRAD score of 4.8 (1.8-6.44)
to no change at 6 months, for a median QOLRAD score
of 5.2 (4.28-6.88). Finally, in the Hunter et al study,”” the
baseline total composite heartburn and regurgitation score
per reflux disease questionnaire score was 3.1 (2.4-3.8) in
the TIF 2.0 group, which decreased to 0.6 (0-1.3) at
6 months, versus the baseline score of 3.3 (2.5-4) and a
6-month score of 0.9 (0.1-2) in the sham and/or PPI group.
In aggregate, the evidence was rated down for imprecision
due to varying definitions and small sample size. Thus,
quality of evidence was moderate.

For assessing improvement in GERD symptoms on the
basis of GERD-HRQL scores, there were 560 patients among

10 cohort studies. Compared with baseline GERD-HRQL
scores, there was significant improvement in the mean
GERD-HRQL scores after TIF 2.0, with a pooled MD of
19.91, 95% CI, 16.46 to 23.36; P < .01 (Fig. 7). There was
considerable heterogeneity, with I* = 97%. The evidence
was rated down for inconsistency and was very low.

Adverse events (including severe adverse events
and post-TIF dysphagia). For adverse events analyses,
there were 188 patients in TIF 2.0 group and 105 patients
in PPI and/or sham group among the 4 RCTs. Adverse
events included chest pain, nausea, vomiting, abdominal
pain, bleeding, aspiration, perforation, fever, and dysphagia.
The overall adverse event rate was higher after TIF 2.0
compared with the group undergoing medical therapy
with PPI (and/or sham) (37.8% vs 14.3%) with a pooled
RR of 2.56 with 95% CI, 1.36 to 4.81; P < .01 (Fig. 8).
The rate of only significant and/or serious adverse events
was not statistically higher after TIF 2.0 compared with
the PPI and/or sham group per the meta-analysis of
4 RCTs: 8% versus 1.9%, pooled RR 2.94, 95% CI, 0.94
t0 9.19; P < .01 (Fig. 9). There was overall low heteroge-
neity (I = 0%). The evidence was rated down for
imprecision (low sample) and therefore was rated as
moderate.

When rates of all adverse events and significant or
serious adverse events were examined from RCTs and pro-
spective observational studies, we found an existing meta-
analysis with a total of 16 studies (4 RCT and 12 cohort
studies), including a total of 781 patients who underwent
TIF 2.0. The overall adverse event rate was 2.4% (19/
781), the rate of perforation 0.9% (7/781), post-TIF
bleeding 0.65 (5/781), and pneumothorax 0.5% (4/781).
There was 1 death among the 781 patients who underwent
TIF 2.0 procedures, and it was 20 months later from an un-
related cause. In aggregate, the quality of evidence was
low.

When assessing the rate of dysphagia after TIF 2.0, we
found an existing meta-analysis of 9 cohort studies. The
pooled rate of dysphagia after TIF 2.0 was 3.6% with 95%
CI, 1.4 to 8.8; P = .05. Heterogeneity was moderate,
with an I* of 58%. Evidence was rated down for inconsis-
tency and therefore was very low.
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Baseline (pre TIF2.0) Post-TIF2.0 Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Barnes 2011 28 13 110 2 10.1 110 10.1% 26.00([22.92,29.08] -
Bell 2014 26 10.7 96 6 10.4 96 10.1% 20.00[17.02, 22.98] -
Bell and Freeman 2011 15.3 2.1 21 5 1.1 32 10.8% 10.30[9.32,11.28] et
Demyttenaere 2010 22 13 26 10 7 22 Not estimable
Frazzoni 2011 0 0 0 0 0 0 Not estimable
Hoppo 2010 0 0 0 0 0 0 Not estimable
lhde 2011 27.3 1.8 42 7.3 1.5 42 10.9% 20.00 [19.29, 20.71] =
Muls 2013 24.3 5.9 53 6.4 7.7 54 10.3% 17.90 [15.30, 20.50] -
Narsule 2012 0 0 0 0 0 0 Not estimable
Nguyen 2011 0 0 0 0 0 0 Not estimable
Petersen 2012 0 0 0 0 0 0 Not estimable
Rinsma 2014 27.5 1.8 15 13.2 2.4 15 10.7% 14.30([12.78, 15.82] =
Stefanidis 2016 27 12.4 45 4 7.5 44 9.4% 23.00 [18.75, 27.25] ==
Testoni 2015 46 19 50 17 14 32 7.4% 29.00 [21.84, 36.16] ——
Toomey 2014 0 0 0 0 0 0 Not estimable
Trad 2012 26.4 5 28 6 1.1 28 10.6% 20.40[18.50, 22.30] =
Velanovich 2010 0 0 0 0 0 0 Not estimable
Wilson 2014 24 13.6 100 2 12.7 100 9.7% 22.00[18.35, 25.65] =
Total (95% CI) 560 553 100.0% 19.91 [16.46, 23.36] L 2

- Ly2 _ _ 2 _ ! ! L |
Heterogeneity: T° = 28.33; X° = 336.36, df = 9 (P < .00001); I* = 97% 5 35 ) 25 50

Test for overall effect: Z= 11.32 (P < .00001)

Favors No TIF2.0 Favors TIF2.0

Figure 7. Forest plot of cohort studies showing improvement in GERD-HRQL scores between before and after TIF 2.0. GERD-HRQL, gastroesophageal
reflux disease-health-related quality of life; IV, independent variable; 7IF 2.0, transoral incisionless fundoplication 2.0 (Esophyx 2.0).

TIF2.0 PPl/Sham Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Hakanssonetal®(2015) 24 22 7 22 Not estimable
Hunter 2015 41 87 8 42  90.7% 2.47 [1.28, 4.80] _._
Trad 2015/2018 2 39 0 21 4.4% 2.75 [0.14, 54.77]
Witteman 2015 4 40 0 20 4.8% 4.61[0.26, 81.63]
Total (95% CI) 188 105 100.0% 2.56 [1.36, 4.81] <
Total events 71 15

- L y2 _ = - S 12 — 09 | } t {
Heterogeneity: T° = 0.00; X* = 0.18, df = 2 (P =.92); I* = 0% o1 o1 10 100

Test for overall effect: Z=2.92 (P =.003)

Favors TIF2.0  Favors PPl/sham

Figure 8. Forest plot of adverse events among RCTs of TIF versus medical therapy and/or sham intervention. M-H, Mantel-Haenszel test; PP/, proton
pump inhibitor; RCTs, randomized controlled trials; 71F 2.0, transoral incisionless fundoplication 2.0 (Esophyx 2.0).

TIF2.0 PPl/Sham Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Hakansson etal®(2015) 5 22 2 22 55.5% 2.50[0.54, 11.54] ——
Hunter 2015 5 87 0 42 15.7% 5.38 [0.30, 94.99] =
Trad 2015/2018 1 39 0 21  13.0% 1.65[0.07, 38.82] ™
Witteman 2015 4 40 0 20 15.7% 4.61[0.26, 81.63] =
Total (95% CI) 188 105 100.0% 2.94 [0.94, 9.19] e
Total events 15 2

M T Cy2 - - -2 =09 | } } {
Heterogeneity: 12 = 0.00; x? = 0.46, df = 3 (P =.93); I* = 0% 0,01 01 10 100

Test for overall effect: z= 1.86 (P = .06)

Favors TIF2.0  Favors PPl/sham

Figure 9. Forest plot of serious and significant adverse events among RCTs of TIF versus medical therapy and/or sham intervention. M-H, Mantel-
Haenszel test; PPI, proton pump inhibitor; RCTs, randomized controlled trials; 7IF 2.0, transoral incisionless fundoplication 2.0 (Esophyx 2.0).

We also reviewed postmarketing surveillance data from
the FDA Manufacturer and User Facility Device Experience
(MAUDE) on TIF, which reporting 95 events and 131 patient
complications, of which perforation (19.8%), pleural effu-
sion (9.2%), and bleeding (9.2%) were the most common.”
Most of these adverse events were managed endoscopically.

Cost-effectiveness. When comparing cost-analysis of
TIF 2.0 and medical therapy, we found 2 studies.”””? TIF
2.0 had lower direct costs compared with laparoscopic Nis-
sen fundoplication (LNF; $13,978.63 vs $17,658.47)
although slightly higher than the cost of PPI (omeprazole
20 mg twice a day, $10,931.49).”> However, compared
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TABLE 9. Evidence profiles for question 5(b): In patients with confirmed gastroesophageal reflux disease (GERD) and a large hiatal hernia, how
does hiatal hernia repair combined with TIF (cTIF) compare to standard medical therapy for GERD management?

Certainty assessment

No. of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations
PPI discontinuation (assessed with meta-analysis, PPl usage before and after)

6 Nonrandomized studies Not serious Serious* Not serious SeriousT None
Symptom resolution (GERD-Health-Related Quality of Life score change) (assessed with meta-analysis)

5 Nonrandomized studies Not serious Serious* Not serious SeriousT None
Serious adverse events (assessed with meta-analysis)

6 Nonrandomized studies Not serious Not serious Not serious SeriousT None
Dysphagia (follow-up: median 12 mo; assessed with Jaruvongvanich et al [2022])°”

1 Nonrandomized studies Not serious Not serious Not serious Seriousf None

cTIF, Combined hiatal hernia repair and transoral incisionless fundoplication; MD, mean difference; OR, odds ratio; PPI, proton pump inhibitor; TIF, transoral incisionless

fundoplication.
“High heterogeneity (> > 50%).
Small sample size.

with the PPI strategy, TIF 2.0 was cost-effective, with an in-
cremental cost of $3047 and incremental effectiveness of
0.29 quality-adjusted life years.

In a retrospective study, the average total cost for inter-
vention, hospitalization, and subsequent care over 2 years
was found to be lower for TIF 2.0 ($71,691; n = 73)
compared with LNF ($99,256; n = 2734).°” In a subgroup
of patients with resource use in the top quartile (ie, PPI-
refractory GERD), the average cost of care over 2 years
was much lower with TIF 2.0 compared with LNF
($66,000 vs $124,000).

Patient values and preferences. We did not find any
studies assessing patient values and preferences of TIF 2.0
for GERD management compared with medical therapy as
primary outcome; however, inclusion studies examined pa-
tient satisfaction rates that were overall high. When assess-
ing patient values, we relied on our patient advocate to
provide their opinion. Our patient advocate acknowledged
that he is not clear regarding the procedure itself although
he was aware of the intervention. Having a minimally
invasive option allowing for cessation of medications was
preferable compared with lifelong medications with inade-
quate symptom control and potential adverse effects. We
did not find any studies examining equity.

Certainty of the evidence

Overall, certainty of the evidence was low when consid-
ering all of the outcomes. The decision to rate the evi-
dence as low was due to the following: inconsistency due
to high heterogeneity, imprecision (low sample size), vary-
ing outcome definitions, and inability to pool the data for
certain critical outcomes.

Discussion

The panel acknowledged that available evidence consists
of studies with varying patient populations and varying def-
initions of outcomes; however, overall, TIF 2.0 showed
short-term improvement of GERD symptoms and durable
symptom remission for up to 5 years with low serious
adverse event rates. One possible explanation for the hetero-
geneity of outcomes could also be that the studies were per-
formed over a decade with 3 to 4 different iterations of TIF
devices and 3 TIF techniques used.”* The panel discussed
the role of TIF 2.0 for a subset of patients. This included pa-
tients with chronic GERD symptoms for at least 6 months,
refractory GERD (defined as presence of persistent trouble-
some GERD symptoms despite double-dose PPI for at least
8 weeks in the setting of ongoing documented pathologic re-
flux),” regurgitation predominant symptoms,”’ those who
have intolerance to PPI or wanting to be off of PPI, patients
with Hill grade I or II, and hiatal hernia <2 cm. The panel
evaluated established benefits and the lower noninvasive
risk profile of existing medical therapy for the majority of
the GERD population compared with invasive therapy,
with the majority of the data on the short-term benefit for
a subset of the population. The panel voiced concerns on
appropriate selection of patients with GERD with persistent
or refractory symptoms, need for objective confirmation
study and other appropriate testing. Therefore, the panel
made a “conditional” recommendation suggesting evalua-
tion for TIF 2.0 among patients with chronic GERD with
objectively confirmed disease, refractory GERD, patient
preference to be off of PPI, small hiatal hernia (<2 cm) or
Hill grade I or I who are otherwise eligible as an alternative
to long-term medical therapy.
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TABLE 9. Continued

No. of patients Effect
Relative Absolute
cTIF Medical therapy alone (pre-cTIF or baseline) (95% ClI) (95% ClI) Certainty Importance
95/253 (37.5%) 349/369 (94.6%) OR 0.71 20 fewer per 1,000 @OOO Critical
(0.48-0.93) (from 52 fewer to 4 fewer) Very low* |
186 236 - MD 21.87 lower 10]0[0) Critical
(13.91 lower to 29.83 lower)  Very low*{
2/358 (0.56%) cTIF 10]0[0) Critical
Very lowf
7/125 (5.6%) 0/125 (0.0%) Not estimable 5100}0) Critical
Very lowt

Question 5(b): In patients with confirmed GERD and
a large hiatal hernia, how does hiatal hernia repair com-
bined with TIF (cTIF) compare to standard medical ther-
apy for GERD management?

Recommendation 5(b):

In patients with confirmed GERD with large hiatal
hernia (>2 cm) and Hill grade III or IV, ASGE suggests
evaluation for cTIF in a multidisciplinary review.
(Conditional recommendation, very low quality of
evidence)

Evidence

We performed a systematic review of the published litera-
ture on this topic using Ovid MEDLINE, Embase, Scopus, and
Cochrane for studies published through December 2022. We
used major search terms and subheadings including “gastro-
esophageal reflux disease,” “endoscopic therapy,” “combined
transoral incisionless fundoplication,” “hiatal hernia repair,”
and “plication.” The systematic review was restricted to
studies assessing the efficacy and safety of combined TIF
and hiatal hernia repair (cTIF) for GERD compared with PPI
and/or sham intervention. Our literature search identified 7
cohort studies (3 prospective, 4 retrospective)’”*""" and
an ongoing multicenter RCT (Clinical trials identifier:
NCT04795934). Details on outcomes of cTIF compared with
PPI and/or sham intervention on GERD symptoms were
collected from existing cohort studies. Outcomes of interest
included PPI discontinuation, reduction in acid exposure
time (percentage of time pH was <4), normalization of esoph-
ageal acid exposure time (per patient), symptom resolution
(per patient), durable symptom resolution, GERD score
improvement (using GERD-HRQL or similar scales), and

” «

adverse events (including severe adverse events and post-
TIF dysphagia). All of the included cohort studies scored >7
on the Qumseya scale.

A summary of outcomes and their assessment can be
seen in Table 9.

PPI discontinuation. Forassessment of PPI discontinu-
ation rate, there were 6 cohort studies with 369 patients who
underwent cTIF with baseline data of PPI use and 253 patients
who had follow-up data available. Follow-up ranged from 6 to
12 months with a mean of 9.3 months. Compared with base-
line (94.6%), only a third of patients (37.5%) were using PPI
after undergoing cTIF at follow-up. Pooled OR was 0.71 with
95% CI, 0.48 to 0.93; I = 94%; P < .01 (Fig. 10). There was
considerable heterogeneity, with an I* of 94%. Evidence was
rated down for inconsistency and was very low.

Symptom resolution by improvement in GERD-
HRQL scores. For GERD symptom resolution assess-
ment, there were 6 cohort studies with 239 patients with
baseline GERD-HRQL scores and 186 with GERD-HRQL
scores at follow-up after cTIF at mean 9.3 months. Patients
undergoing cTIF reported symptom resolution after the
intervention with a pooled MD of 21.87 with 95% CI,
1291 to 29.83; P < .01 (Fig. 11). There was considerable
heterogeneity, with an I* of 100%. Evidence was rated
down for inconsistency and considered “very low.”

Serious adverse events (including dysphagia). For
serious adverse events, there were 7 cohort studies with
358 patients undergoing cTIF. There were only 2 serious
adverse events (0.56%). The rate of dysphagia was also
low at 5.6% (7/125) after cTIF per 1 cohort study.

Other considerations. Objective outcomes for GERD
assessment were inconsistently reported by available
studies, and therefore a pooled analysis was not per-
formed. There were no studies reporting long-term
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Before cTIF After cTIF Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Abu Dayyeh 2022 119 125 69 119 17.3% 0.37[0.28, 0.47] —
Choi 2020 50 60 9 27 15.7% 0.50 [0.30, 0.70] —_—
Gisi 2021 33 33 6 33  16.8% 0.82 [0.68, 0.96] B
Ihde 2019 29 29 3 29 17.0% 0.90[0.77, 1.02] —
Januetal 2019 95 99 7 27 16.3% 0.70[0.53, 0.87] . —
Snow et al 2021 23 23 1 18 16.9% 0.94 [0.81, 1.08] —
Total (95% Cl) 369 253 100.0% 0.71 [0.48, 0.93] -
Total events 349 95
Heterogeneity: t°= 0.08; X% = 84.37, df = 5 (P < .00001); /> = 94% I-l _05 = 5 055 15
Test for overall effect: Z = 6.05 (P < .00001) ' Favors no cTIF  Favors cTIF ’

Figure 10. Forest plot of studies of PPI use at baseline (before ¢TIF) and after cTIF. ¢7IF, Combined hiatal hernia repair and transoral incisionless fun-

doplication; M-H, Mantel-Haenszel test; PP/, proton pump inhibitor.

before cTIF after cTIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Choi 2020 23.26 0.5 60 7.37 0.5 60 21.0% 15.89[15.71, 16.07] u
Gisi 2021 38.6 0.5 33 96 0.5 13 21.0% 29.00 [28.68, 29.32] u
Ihde 2011 26.2 2.9 18 6.3 2.2 18 20.8% 19.90[18.22,21.58] -
Ihde 2019 33.75 22 29 9.07 13.75 29 16.2% 24.68 [15.24, 34.12] —_—
Januetal 2019 25.1 0.07 99 46 5.81 66 20.9% 20.50[19.10,21.90] =
Jaruvongvanich 2022 2.8 1.7 125 1.5 1.7 125 Not estimable
Snow et al 2021 37.9 15.9 23 0 0 0 Not estimable
Total (95% CI) 239 186 100.0% 21.87[13.91, 29.83] <

Heterogeneity: 12 = 78.51; %2 = 4897.86, df = 4 (P < .00001); /?
Test for overall effect: Z = 5.38 (P < .00001)

=100%

1 1 1 1
=20 -10 0 10 20
Favors medical therapy  Favors cTIF

Figure 11. Forest plot of GERD-HRQL score at baseline and after cTIF. ¢71F, Combined hiatal hernia repair and transoral incisionless fundoplication;
GERD-HRQL, Gastroesophageal Reflux Disease health-related quality of life; IV, independent variable.

symptom resolution, patient values and preferences, or
cost-effectiveness data.

Certainty of the evidence

Overall, the quality of evidence was very low primarily
because of inconsistency (high heterogeneity) and impre-
cision (low sample size)

Discussion

The panel considered the evidence as important despite
inadequacies due to small size studies. The panel also
acknowledged the fact that the majority of patients with
GERD contain a hiatal hernia >2 cm and that TIF 2.0 alone
has shown evidence of efficacy in patients with small hiatal
hernias (<2 cm and Hill grade I or I). Therefore, the panel
believed that if correction of a larger hiatal hernia (>2 cm)
is done surgically and subsequently if TIF 2.0 is performed,
outcomes may be similar to those achieved in patients un-
dergoing TIF 2.0 with a small hiatal hernia. In addition, the
panel also discussed that combined endoscopic-surgical
intervention cTIF could serve as an alternative to existing
surgical therapies or serve as an additional option in the
armamentarium. Evidence for surgical therapies have
been established, and whether combined endoscopic-
surgical therapy with cTIF is comparable has not yet

been demonstrated. The panel made a “conditional”
recommendation suggesting either cTIF or surgical thera-
pies based on multidisciplinary review for patients with
confirmed GERD and large hiatal hernia (>2 cm) and Hill
grade III or IV.

Question 6: In patients with persistent GERD, how
does radiofrequency energy to the lower esophageal
sphincter (LES) compare to standard medical therapy
for GERD management?

Best practice advice:

In patients with confirmed GERD, small hiatal hernia
(<2 cm), and Hill grade I or II, radiofrequency energy to
the LES can be considered when other alternatives
(endoscopic or surgical fundoplication) are not available
or feasible.

Summary of evidence

We performed a systematic review of the published
literature on this topic. We used Ovid MEDLINE, Embase,
Scopus, and Cochrane for studies published through
December 2022. We used major search terms and sub-
headings including “gastroesophageal reflux disease,”
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” ”

“endoscopic therapy,” “radiofrequency energy,” “ablation,”
“radiofrequency therapy,” and “stretta” (Appendix 1). Our
literature search identified 5 eligible RCTs and 1 existing
meta-analyses.'"*""” From these 5 RCTs, details on out-
comes of radiofrequency energy (Stretta) compared with
PPI and/or sham intervention on GERD symptoms were
collected. The outcomes examined included PPI discontin-
uation, reduction in acid exposure time (percentage of
time pH was <4), normalization of esophageal acid expo-
sure time (per patient), symptom resolution (per patient),
durable symptom resolution, GERD score improvement
(using GERD-HRQL or similar scales), and adverse events
(including severe or serious adverse events). We also
examined cost-effectiveness, equity, and patient values
and preferences.

We performed an updated meta-analysis of eligible
RCTs and cohort studies separately for outcomes in which
no recent meta-analysis was found. Because there was
overall a low number of RCTs, a separate meta-analysis
for outcomes of interest was performed for cohort studies
to examine the evidence. A priori random effects meta-
analysis (assuming common effect of the intervention
across all studies) was performed using Review Manager
version 5.4 (Cochrane Collaboration, 2020) statistical soft-
ware. The studies were weighted based on effect size
and sample size. We assessed heterogeneity using the I*
statistic and publication bias by funnel plot. If total studies
were <10, funnel plot analysis was not performed. Any
concern for publication bias based on funnel plot asymme-
try was further evaluated by the Egger regression test. Ac-
cording to the Risk of Bias tool, the included RCTs had
overall low quality and risk of bias becaue of small sample
size, inadequate follow-up, unclear design, and power
calculation for different outcomes (Appendix 2). According
to the AMSTAR-2 scale, the quality of the included existing
systematic reviews were high. A summary of outcomes and
their assessment can be seen in Table 10.

PPI discontinuation. For assessing PPI discontinua-
tion rates, we performed a meta-analysis. Four RCTs
were eligible for meta-analysis involving an aggregate of
80 patients in the Stretta group compared with 71 patients
in the PPI and/or sham group. Patients undergoing Stretta
were numerically more likely to stop their PPI at a pooled
RR of 2.98 at a mean follow-up of 6 months; however, there
was no significant statistical difference between the 2
groups: 28.7% versus 12.7%, 95% CI, 0.71 to 12.56; P =
14 (Fig. 12). There was moderate heterogeneity at an I
of 45%. Because of the overall small sample size (n <
400) and high risk of bias in included studies, the evidence
was rated down, resulting in low certainty of evidence.
There were 23 prospective studies reporting baseline and
post Stretta findings. An existing meta-analysis from Fass
et al'”” examined this outcome. Almost half of the patients
were able to stop the PPI after Stretta (47.4%) compared
with baseline (97.1%) at follow-up of 25.4 months. Pooled
RR was 0.49 with 95% CI, of 0.4 to 0.6; P < .01. There was

considerable heterogeneity at an I* of 95%. Evidence was
rated down for inconsistency and imprecision (varying
follow-up periods among inclusion studies) and therefore
the certainty of evidence was very low.

Reduction in acid exposure time (percentage of
time pH was <4). For assessing the acid exposure
time, there were 3 RCTs comparing 70 patients in the
Stretta group to 61 patients in the PPI and/or sham inter-
vention group at 6 to 12 months’ follow-up. Updated
meta-analysis showed nonsignificant pooled MD of —0.22
with 95% CI, of —2.52 to 2.07; P = .85 (Fig. 13). There
was moderate heterogeneity, I = 41%. Evidence was
rated down for risk of bias and imprecision (low sample
size n < 400) and therefore was low. Existing meta-
analysis by Fass et al'’’ examined 11 cohorts (including
observational studies and RCTs) in which 364 patients un-
derwent Stretta with follow-up available of 25.4 months.
Compared to baseline acid exposure time, after Stretta
there was a statistically significant pooled MD: —3.01,
95% CI, -3.72 to —2.3; P < .01. There was moderate het-
erogeneity, with an I* of 35%. Evidence was rated down
for imprecision (low sample size n < 400), and therefore
the certainty of evidence was very low.

Normalization of esophageal acid exposure time
(per patient). For assessing normalization of esophageal
acid exposure time, there were 2 RCTs available with 35 pa-
tients in the Stretta group and 28 patients in the PPI and/or
sham group. Updated meta-analysis showed that normali-
zation of esophageal acid exposure was not significantly
different among patients undergoing Stretta compared
with PPI and/or sham group at 6 to 12 months’ follow-up
with a pooled RR of 1.55, 95% CI, 0.04 to 65.35; P = .82
(Fig. 14). There was considerable heterogeneity, with an
I? of 78%. Evidence was rated down for risk of bias, incon-
sistency, and imprecision (low sample size n < 400), and
therefore the certainty of evidence was very low.

Among 8 cohort studies (including RCTs), 30% of pa-
tients (43/144) had normalization of acid exposure time af-
ter Stretta compared with baseline at 25.4 months per
existing meta-analysis by Fass et al.'’” Evidence was rated
down because of imprecision (low sample size n < 400),
and therefore the certainty of evidence was very low.

Symptom resolution (per patient) and durable
symptom resolution. For assessing symptom resolution,
there were 2 RCTs with 32 patients in the Stretta arm and 26
in the PPl and/or sham arm. Again, an updated meta-analysis
was performed. There was no significant difference in symp-
tom resolution at 12 months among both groups in meta-
analysis with pooled RR of 1.24, 95% CI, 0.35 to 4.36; P =
.73 (Fig. 15). There was low heterogeneity in this outcome,
I? = 25%. Evidence was rated down for risk of bias and
imprecision (low sample size n < 400), and therefore the cer-
tainty of evidence was low. This outcome was not reported
among cohort studies in the existing meta-analysis.

All RCTs examined outcomes for less than 24 months.
There was 1 cohort study examining durable symptom
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TABLE 10. Evidence profiles for question 6: In patients with persistent GERD, how does radiofrequency energy to the lower esophageal sphincter
(LES) compare to standard medical therapy for GERD management?

Certainty assessment

No. of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations

PPI discontinuation (RCTs; follow-up: range 3-12 mo; assessed with updated meta-analysis)

4 Randomized trials Serious* Not serious Not serious Seriousf None

PPI discontinuation (cohort and RCT; follow-up: mean 25.4 mo; assessed with PPl usage baseline vs follow-up; Fass et al'%” [2017] meta-analysis)

23 Nonrandomized studies Not serious Serioust Not serious Serious” None

Acid exposure time (% time pH <4) (RCTs; follow-up: range 6-12 mo; assessed with updated meta-analysis)

3 Randomized trials Serious* Not serious Not serious Seriousf None**

Acid exposure time (% time pH <4) (cohort and RCT; follow-up: mean 25.4 mo; assessed with Fass et al'®’ [2017] meta-analysis)

11 Nonrandomized studies Not serious Not serious Not serious Serious” None

Symptom resolution at 12 mo (per patient, RCTs; assessed with updated meta-analysis [GERD symptoms <3 per wk and GERD-HRQL<11])

2 Randomized trials Serious* Not serious Not serious Seriousf None**

Score improvement (GERD-HRQL score) (RCTs; follow-up: range 6-12 mo; assessed with updated meta-analysis)

2 Randomized trials Serious* Not serious Not serious Seriousf None**

Score improvement (GERD-HRQL) (cohort and RCT; follow-up: mean 25.4 mo; assessed with Fass et al'®” [2017] meta-analysis)

1 Nonrandomized studies Not serious Serioust Not serious Serious” None

Durable symptom resolution (follow-up: mean 10 y; assessed with normalization of GERD-HRQL in >70% patients)

1 Nonrandomized studies Not serious Not serious Not serious Seriousf None

Overall adverse events (RCT only; assessed with updated meta-analysis)

4 Randomized trials Serious* Not serious Not serious Seriousf None**

Overall adverse events (RCT and cohort; assessed with Fass et al'®” [2017] meta-analysis)

26 Nonrandomized studies Not serious Not serious Not serious Not serious None

Severe and serious adverse events (RCT only; assessed with updated meta-analysis)

4 Randomized trials Serious* Not serious Not serious Serious{it None

|107 [

Severe and serious adverse events (RCT and cohort; assessed with Fass et a 2017] meta-analysis)

26 Nonrandomized studies Not serious Not serious Not serious Not serious None

Normalization of esophageal acid exposure (RCTs; follow-up: range 6-12 mo; assessed with updated meta-analysis)

2 Randomized trials Serious* Serioust Not serious Seriousf None**

Normalization of esophageal acid exposure (cohort and RCT; follow-up: mean 25.4 mo; assessed with Fass et al'” [2017] meta-analysis)

8 Nonrandomized studies Not serious Not serious Not serious Serious” None

GERD-HRQL, Gastroesophageal reflux disease-health-related quality of life; MD, mean difference; PPI, proton pump inhibitor; RCT, randomized controlled trial; RFA,
radiofrequency ablation; RR, risk ratio.

“Xie et al®” network meta-analysis: low overall quality of Stretta (RFA) studies.

fimprecision due to small sample size (n < 400).

fHigh P2, >509%.

*Varying follow-up times.

“Kalapala et al'°®; the authors only report interim 3-month reports, but the study was not completed. Long-term data are not available.

"For Stretta, small erosions and mucosal lacerations were the most frequent adverse event (AE) (<1%), whereas for laparoscopic fundoplication, subcutaneous emphysema was
the most frequent AE at 3%. Sixteen of the total 23 AEs in the Stretta were erosions; mucosal lacerations that did not require further follow-up.

Hwide Cl.
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TABLE 10. Continued

No. of patients Effect
Stretta
(radiofrequency
energy) Sham and/or PPI Relative (95% CI) Absolute (95% CI) Certainty Importance
23/80 (28.7%) 9/71 (12.7%) RR 2.98 251 more per 1,000 DPpOO Critical
(0.71-12.56) (from 37 fewer to 1,000 more) Low*{
Pre-Stretta 1,743/1,795 (97.1%) using PPl and after intervention 850/1,795 (47.4%); RR 0.49 (0.4-0.6) o000 Critical
Very lowi"
70 61 - MD 0.22 lower DPOO Critical
(2.52 lower to 2.07 higher) Low™*f**
364 - - MD 3.01 lower DOO0O Critical
(3.72 lower to 2.3 lower) Very low”
13/32 (40.6%) 8/26 (30.8%) RR 1.24 74 more per 1,000 SDOO Critical
(0.35-4.36) (from 200 fewer to 1,000 more) Low* {**
47 41 - MD 3.99 lower DPOO Critical
(17.11 lower to 9.13 higher) Low™*f**
507 - - MD 14.6 lower DO0O Critical
(16.48 lower to 12.73 lower) Very Iowi’#
71/99 (71.7%) 0/0 Not pooled See comment SO00 Critical
Very lowt
34/81 (42.0%) 8/72 (11.1%) RR 3.06 (1.09-8.60) 229 more per 1,000 @@OO Critical
(from 10 more to 844 more) Low™*f**
23/2468 (0.9%) T 1/52 (1.9%) Not estimable 14 ]0l0) Critical
Low
3/81 (3.7%) 1/72 (1.4%) RR 1.90 12 more per 1,000 SDOO Critical
(0.26-14.06) (from 10 fewer to 181 more) Low* it
7/2468 (0.3%) 1/52 (1.9%) Not pooled See comment DPpOO Critical
Low
6/35 (17.1%) 3/28 (10.7%) RR 1.55 59 more per 1,000 DO0O Critical
(0.04-65.35) (from 103 fewer to 1,000 more) Very low*f1#*
43 of 144 subjects (30%) had normalization of 24-h pH testing after Stretta therapy DOOO Critical
Very low"
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Stretta PPI/Sham Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Arts 2012 0 0 0 0 Not estimable
Aziz 2010 2 12 0 12 16.7% 5.00 [0.27, 94.34] *
Corley 2003 12 35 9 29 48.2% 1.10 [0.54, 2.25] ——
Coron 2008 3 23 0 20 16.9% 6.13[0.34,111.85] .
Kalapala 2017 6 10 0 10 18.2% 13.001[0.83,203.83] =
Total (95% CI) 80 71 100.0% 2.98 [0.71, 12.56] i
Total events 23 9

Heterogeneity: 2= 0.99; x2=5.49,df =3 (p=.
Test for overall effect: z=1.48 (P=.14)

14); * = 45%

0.005

0.1

10 200

Favors PPI/Sham  Favors Stretta

Figure 12. Forest plot of PPI discontinuation rate among RCTs examining Stretta and PPI and/or sham therapy. M-H, Mantel-Haenszel test; PPI, proton

pump inhibitor; RCTs, randomized controlled trials.

Stretta PPI/Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
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Figure 13. Forest plot of acid exposure time among RCTs examining Stretta and PPI and/or sham therapy. 1V, Independent variable; PPI, proton pump

inhibitor; RCTs, randomized controlled trials.

Stretta PPI/Sham Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Aziz 2010 5 12 0 12 47.2% 11.00([0.67,179.29] i
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Figure 14. Forest plot of normalization of esophageal acid exposure rate among RCTs examining Stretta and PPI and/or sham therapy. M-H, Mantel-
Haenszel test; PPI, proton pump inhibitor; RCTs, randomized controlled trials.

Stretta PPI/Sham Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Aziz 2010 2 12 0 12 15.5% 5.00[0.27, 94.34] l ®
Coron 2008 11 20 8 14 84.5% 0.96 [0.53, 1.76]
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Total events 13 8
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Figure 15. Forest plot of symptom resolution rate among RCTs examining Stretta and PPI and/or sham therapy. M-H, Mantel-Haenszel test; PPI, proton

pump inhibitor; RCTs, randomized controlled trials.
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Stretta PPI/Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aziz 2010 14.4 4.8 12 24.8 4.9 12 52.2% -10.40[-14.28, -6.52] |
Corley 2003 28 8 35 25 17 29 47.8% 3.00 [-3.73,9.73]
Total (95% Cl) 47 41 100.0% -3.99[-17.11,9.13]

Heterogeneity: t?= 81.92; x? = 11.43, df = 1(P =.0007); # = 91%
Test for overall effect: Z = 0.60 (P = .55)
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Figure 16. Forest plot of difference in GERD-HRQL scores among RCTs examining Stretta and PPI and/or sham therapy. GERD-HRQL, gastroesophageal
reflux disease-health-related quality of life; 1V, independent variable; PPIL, proton pump inhibitor; RCTs, randomized controlled trials.

Stretta PPI/Sham Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Arts 2012 3 11 2 11 39.9% 1.50[0.31, 7.30] i
Aziz 2010 15 12 4 12 Not estimable
Corley 2003 9 35 2 29 46.9% 3.73[0.87, 15.91] —
Coron 2008 7 23 0 20 13.3% 13.13[0.80,216.30] . »
Total (95% Cl) 81 72 100.0% 3.06 [1.09, 8.60] P
Total events 34 8
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Figure 17. Forest plot of adverse events among RCTs of Stretta versus medical therapy and/or sham intervention. M-H, Mantel-Haenszel test; PP/, proton

pump inhibitor; RCTs, randomized controlled trials.

resolution at 10 years.'” Symptom resolution was defined
as normalization of GERD-HRQL in >70% patients in this
study. Compared with all patients with symptoms at base-
line (n = 99), 71.7% had durable resolution at follow-up.
Evidence was rated down for imprecision (low sample
size n < 400), and therefore the certainty of evidence
was very low.

GERD score improvement (GERD-HRQL). For as-
sessing symptom improvement by GERD-HRQL scale,
there were 2 RCTs with 47 patients in the Stretta group
and 41 patients in the PPI and/or sham group. Updated
meta-analysis showed that there was no significant
improvement in mean GERD-HRQL scores after Stretta
compared with PPI and/or sham intervention at 6 to
12 months’ follow-up with a pooled MD of —3.99, 95%
CI, 17.11-9.13; P = .55 (Fig. 16). There was considerable
heterogeneity in this outcome with I = 91%. Evidence
was rated down for risk of bias and imprecision (low sam-
ple size n < 400), and therefore the certainty of evidence
was low. There were 11 cohort studies (including RCTSs)
examined in an existing meta-analysis by Fass et al,'’’
with 507 patients undergoing Stretta intervention.
Compared with baseline GERD-HRQL scores, after Stretta,
there was a significant improvement in GERD-HRQL scores
at 25.4 months’ follow-up with a pooled MD of —14.6, 95%
CI, -16.48 to —12.73; P < .01. There was considerable het-
erogeneity in this outcome with /> = 82%. Evidence was
rated down for inconsistency and imprecision (low sample

size n < 400), and therefore the certainty of evidence was
very low.

Adverse events. For assessing overall adverse events,
there were 4 RCTs with 81 patients in the Stretta group
and 72 in the PPI and/or sham group. In the updated
meta-analysis, the pooled adverse event rate overall was
higher among Stretta compared with PPI and/or sham,
with a pooled RR of 3.06, 95% CI, 1.09-8.6, 42% versus
11.1%; P < .01 (Fig. 17). There was low heterogeneity in
this outcome with > = 5%. Evidence was rated down for
risk of bias and imprecision (low sample size n < 400),
and therefore the certainty of evidence was low. However,
when data on overall adverse events was examined from 26
cohort studies (including RCTs) from the existing meta-
analysis from Fass et al,'’” the rate was only 0.9% (23/
2468) after Stretta compared with 1.4% after PPI and/or
sham group (1/72). Certainty of evidence was low.

When data on severe or serious adverse events were
examined from the available 4 RCTs with 81 patients in
the Stretta group and 72 in the PPI and/or sham group,
there was a nonsignificant difference between Stretta and
PPI and/or sham group with a pooled RR of 1.9; 3.7%
versus 1.4%, 95% CI, 0.26 to 14.06; P = .53 (Fig. 18). There
was low heterogeneity with I* = 0%. Evidence was rated
down for risk of bias and imprecision (low sample size
n < 400), and therefore the certainty of evidence was
low. When severe or serious adverse events were exam-
ined from 26 cohort studies (including RCTs) in the
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Stretta PPl/Sham Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arts 2012 0 11 0 11 Not estimable
Aziz 2010 2 12 0 12 46.3% 5.00[0.27, 94.34] i
Corley 2003 1 35 1 29 53.7% 0.83[0.05, 12.68] |
Coron 2008 0 23 0 20 Not estimable
Total (95% Cl) 81 72 100.0% 1.90 [0.26, 14.06] i
Total events 3 1

Heterogeneity: > = 0.00; x> =0.79,df =1 (P =.38); 7 = 0%
Test for overall effect: Z= 0.63 (P =.53)
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Figure 18. Forest plot of serious adverse events among RCTs of Stretta versus medical therapy and/or sham intervention. M-H, Mantel-Haenszel test; PPI,

proton pump inhibitor; RCTSs, randomized controlled trials.

existing meta-analysis from Fass et al,"’” the rate was 0.3%
(7/2468) after Stretta compared with 1.9% after PPI and/or
sham (1/52) intervention. The certainty of evidence was
low.

Cost-effectiveness. For assessing cost-effectiveness,
no direct cost-effectiveness study done recently in the
United States was found. In a study based in Canada
(2008), compared with LNF and Stretta, PPIs exhibited
the lowest cost and greatest number of symptom-free
months (ie, $40 per symptom-free month); however,
both LNF and Stretta were associated with high incremen-
tal costs ($353,000 and $393,000, respectively) compared
with PPL'"”

Other considerations. When examining patient values,
we relied on our patient advocate who preferred having
a minimally invasive option for durable symptom relief
compared with lifelong medical therapy with potential
side effects. The patient advocate did not distinguish be-
tween existing endoscopic therapies but emphasized a
preference for evidence-based therapy that could provide
durable benefit.

Certainty of the evidence

Overall, certainty of the evidence was very low. This was
due to risk of bias, imprecision (low sample size, varying
follow-up durations, wide CIs) and inconsistency (high het-
erogeneity), and differing results from RCTs and observa-
tional data.

Discussion

Overall, the certainty in the evidence was low to very
low. The majority of RCTs done using Stretta were pub-
lished several years ago with an increased risk of bias
and provide nonsignificant results with a low study power.
On the other hand, cohort studies report improvement in
outcomes after Stretta compared with baseline. The panel
acknowledged that evidence on Stretta includes differing
results from RCTs and cohort studies; however, there are
several other challenges including lack of durable benefit,

availability of better treatments, and reimbursement con-
cerns. Stretta is only applicable to patients with GERD
with small hiatal hernias (<2 cm) Hill grade I or IL. In
addition there is no significant evidence in favor of or
against Stretta from recent years. Another issue is the
reimbursement-related challenges and lack of wide-scale
adoption of this technology after reports of lack of benefit
from prior evidence and better available therapies. There-
fore, the panel did not make any recommendations in
favor of or against Stretta. Because Stretta has been avail-
able before TIF, and the latter requires expertise and addi-
tional resources, the panel believed that Stretta could be
considered as an alternative when TIF is not feasible or
available for a subset of patients.

OTHER CONSIDERATIONS

Endoscopic therapies in pediatric patients

We performed a systematic review of the published
literature on this topic. We used Ovid MEDLINE, Embase,
Scopus, and Cochrane for studies published through
December 2022. We used major search terms and sub-
headings including “gastroesophageal reflux disease,”
“endoscopic therapy,” “pediatric,” and “age less than
18 years” (Appendix 1). A systematic review was performed
examining the role of endoscopic therapies compared with
medical therapy with PPI (and/or sham intervention)
among pediatric patients with chronic GERD. Outcomes
examined were PPI discontinuation, reduction in acid
exposure time (percentage of time pH was <4), normaliza-
tion of esophageal acid exposure time (per patient), symp-
tom resolution (per patient), durable symptom resolution,
GERD score improvement (using GERD-HRQL or similar
scales), and adverse events. Because of the relative scarcity
of literature, certainty of evidence and quality of studies
were not evaluated.

Our systematic review found a total of 3 case series with
a small number of patients and a case report.''’""”
Two' ' reported the use of TIF, one'”* on the use of
Stretta, and one case report of the use of Stretta after
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TIF.'” These small studies demonstrate that both tech-
niques, Stretta and TIF, may be feasible in pediatric pa-
tients. TIF seemed to demonstrate improved results in
children with 91% (10/11) patients in one study having res-
olution of GERD and 80% (8/10) patients in another study
having discontinuation of PPIs.

Discussion

The panel recognized this as an important area of future
research because refractory GERD is increasingly prevalent
among the pediatric population, and many of these pa-
tients may have anatomical or neurological diseases in
which medical therapy may not provide optimal symptom
relief and surgery may not be feasible or could lead to high
morbidity. Furthermore, given the early presentation of
GERD, these pediatric patients may be at risk for devel-
oping earlier complications related to GERD. LlLarger
studies need to be performed to better assess which pa-
tients in the pediatric population may be considered for
endoscopic antireflux therapies. Due to lack of data on
this subject, the panel could not provide any recommenda-
tion in favor of or against the endoscopic therapy and
considered it as an investigational use only in the setting
of a research study.

Novel endoscopic GERD therapies

We performed a systematic review of the published
literature on this topic. We used Ovid MEDLINE, Embase,
Scopus, and Cochrane for studies published through
December 2022. We used major search terms and sub-
headings including “gastroesophageal reflux disease,”
“Endoscopic therapy,” “endoscopic antireflux therapy,”
“transoral incisionless fundoplication,” “TIF,” “plication,”
“GERDx,” “Esophyx,” “Radiofrequency ablation,” “RFA,”
“Stretta,” “ReStech,” “ablation,” “GERDx,” “Esophyx,”
“MUSE,” “APC,” “hybrid APC,” “H-APC,” “argon plasma
coagulation,” “hybrid argon plasma coagulation,” “sutur-
ing,” “resection,” “banding” (Appendix 1). We restricted
the search to emerging and novel antireflux endoscopic in-
terventions in this field that included endoscopic mucosal
resection (using band ligation or other forms of resection
with or without plication), endoscopic mucosal ablation
(using hybrid argon plasma coagulation or other forms of
ablation), Ultrasonic Surgical Endostapler device (MUSE,
Medigus, Omer, Israel) and plication-based therapies
including GERDxTM (G-SURG GmbH, Germany). We also
excluded interventions or technology that are out of date
or unavailable, or have not been examined as a part of a
clinical trial. A systematic review of RCTs and existing
meta-analyses was performed examining role of novel
endoscopic therapies compared with medical therapy
with PPI (and/or sham intervention) among adult patients
with chronic GERD. Outcomes examined were PPI discon-
tinuation, reduction in acid exposure time (percentage of
time pH was <4), normalization of esophageal acid expo-
sure time (per patient), symptom resolution (per patient),

M

durable symptom resolution, GERD score improvement
(using GERD-HRQL or similar scales), and adverse events.
Because of the scarcity of literature, certainty of evidence
and quality of studies were not evaluated.

Our literature search identified 1 RCT"'* and 1 prospec-
tive trial'"> examining endoscopic full-thickness fundopli-
cation (EFTP) using a novel GERDxTM, 7 single-arm
interventional cohort studies of MUSETM,"'“'%? 1 existing
meta-analysis examining 10 noncontrolled trials of antire-
flux mucosectomy,'** 2 clinical trials (1 for clip-band liga-
tion antireflux therapy [C-BLART],"*" and 1 endoscopic
band ligation alone'*”) of endoscopic band ligation, 3
studies of resection and plication (RAP),"*“"'*" and 1 exist-
ing meta-analysis examining 3 nonrandomized trials of anti-
reflux mucosal ablation'* " as endoscopic antireflux
interventions among patients with chronic GERD. We
also found that there is an RCT examining antireflux muco-
sectomy (Clinical trials identifier: NCT04194723) and 2
RCTs examining antireflux mucosal ablation (Clinical trials
identifier: NCT04711655; NCT05570448) underway.
Because there is lack of robust data on single therapy, ev-
idence was not reviewed to generate a recommendation.
We have summarized the key findings of our review below:

EFTP using device GERDXTM. Our literature search
identified 1 RCT'"* and 1 prospective trial'"” examining
EFTP using a novel GERDxTM. Kalapala et al''* reported
on the efficacy and safety of this device among 70 patients
with PPI-dependent GERD in an RCT in which eligible pa-
tients were randomized to either EFTP or a sham proced-
ure in 1:1 ratio. The primary outcome, >50% improvement
in the health-related quality of life (ie, GERD-HRQL) score
at 3 months, was more frequently achieved in the EFTP
group (65.7% vs 2.9%; P < .001). Median (IQR) percentage
improvement in GERD-HRQL was significantly higher in
the EFTP group at 6 (81.4 [60.9-100.0] vs 8.0 [2.2-21.6];
P < .001) and 12 (92.3 [84.4-100.0] vs 9.1 [4.8-36.0]; P <
.001) months. Significantly higher numbers of patients
were off of PPI at 23 months in the EFTP group compared
with 11.4% in the sham group (62.8% vs 11.4%, P < .001).
The 24-hour pH impedance study done at 3 (n = 70;
EFTP = 35 and sham = 35) and 12 (n = 27; EFTP =
27 and sham = 9) months after the intervention showed
a reduction in the esophageal acid exposure from baseline
in the EFTP group; however, the difference did not reach
statistical significance. No major procedure-related adverse
events were encountered in either group. Weitzendorfer
et al'"” reported clinical feasibility results from a prospec-
tive clinical trial of 40 chronic PPI-dependent patients
with GERD reporting improvement in questionnaires for
quality of life (GIQLI) score among 30 patients at 3 months
after intervention from a mean of 92.45+18.47 to
112.03 +13.11 (P <.001). The general reflux-specific score
increased from a mean of 49.84 +24.83 to 23.93 £ 15.63
(P<.001), and the DeMeester score from a mean of
46.48 £30.83 to 20.03 £23.62 (P<.001). Although there
were no intraoperative adverse events, 4 of 40 patients
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had postoperative adverse events and 7 of 40 patients un-
derwent laparoscopic fundoplication 3 months after the
intervention because of persistent symptoms. Authors of
this trial reported a long-term follow-up separately as
well.”* At a median follow-up time of 57 months (36-
74 months), there were significant improvements in the
DeMeester score, GIQLI, and reflux symptoms between
preoperative and postoperative values in short- and long-
term follow-up. However, authors identified at least 55%
of patients as failures of the plication device because of
repeated operations with laparoscopic fundoplication in
25% and/or continued PPI use for symptoms in 40%. We
did not identify any ongoing clinical trials of GERDx in
our search.

MUSE. Our literature search identified 6 observational
studies and 1 existing meta-analysis examining long-term
outcomes with MUSE and TIF.”*"**"#* Overall, the clinical
success rates ranged from 69% to 92% with follow-up dura-
tions from 6 months to 4 to 5 years. The risk of serious
adverse events (ie, empyema, hemorrhage, and esopha-
geal perforation) was 3.5% to 13.9%. We did not identify
any RCTs of this device, and because of high serious
adverse event rates, ongoing use of this over other rela-
tively safer existing modalities, including TIF 2.0, is not
recommended.

Antireflux mucosectomy (anti-reflux mucosectomy).
Our literature search identified 1 existing systematic review
and meta-analysis examining safety and efficacy of antireflux
mucosectomy in refractory GERD with 10 studies (8 pro-
spective, 2 retrospective) included.'* Clinical response
was defined as discontinuation (complete) or reduction
(partial) of PPIs post-anti-reflux mucosectomy (ARMS) at
follow-up. In aggregate, there were 307 patients included.
In meta-analysis, the technical success was 97.7% (95% CI,
94.6-99.0) and the clinical response rate was 80.1% (95%
CI, 61.6-91.0). The pooled rate of complete and partial clin-
ical response was 65.3% (95% Cl, 51.4-77.0) and 21.5% (95%
CI 14.2-31.2), respectively. The rate of adverse events was
17.2% (95% CI, 13.1-22.2), with the most common adverse
event being dysphagia and/or esophageal stricture followed
by bleeding with rates of 11.4% and 5.0%, respectively.
GERD-HRQL scores (MD = 14.9, P < .001), GERD Ques-
tionnaire (GERD-Q) scores (MD = 4.85, P < .001), and
mean acid exposure time (MD = 2.39, P = 0.01) decreased
significantly post-ARMS as compared with preprocedure.
There was no difference in terms of clinical response and
AEs between ARMS and ARMS with banding on subgroup
analysis.

Antireflux mucosal ablation (ARMA). Our literature
search found 1 existing systematic review and meta-
analysis of 3 prospective studies examining safety and effi-
cacy of ARMA for GERD."" In aggregate, 130 patients un-
derwent 150 ARMA procedures. Clinical success was
defined as complete postprocedural cessation of PPIs.
The pooled rate of short-term clinical success was 81% (3
studies, 95% CI, 56-97, I = 0%). One study reported 1-

year and 3-year clinical success at 89% (81%-94%) and
72.2%, respectively, among 100 patients. Two studies re-
ported a PPI discontinuation rate at short-term follow-up
of 70% (61-78%, I = 0%), whereas 1 study reported a
PPI discontinuation rate at 1 year of 68% among 100 pa-
tients. The overall adverse event rate was 13% (7%-20%;
I? = 0%), and dysphagia requiring intervention was 10%
(4%-16%; I = 0%) among 126 patients from 3 studies.

Discussion

Because of primarily uncontrolled data of different mo-
dalities and short-term data, the evidence could not be
evaluated further using GRADE methodology. Although
there is a potential for efficacy, there was no robust evi-
dence for any of these examined modalities in the United
States. The panel acknowledged that there is lack of evi-
dence of benefit of one form of novel endoscopic antire-
flux therapy, and the data on several of these is still
emerging. Short-term follow-up among these studies
demonstrated improvement in GERD symptoms or related
scores with minimal to moderate adverse event profile.
However, to establish their positioning in the GERD arma-
mentarium, there needs to be comparative trials against
medical therapy and TIF 2.0 and/or surgical fundoplication.
Like TIF 2.0, these strategies are primarily used for patients
with chronic, objectively confirmed GERD with small hiatal
hernia defined as <2 cm. The panel recognized the prom-
ise of these emerging technologies that may become more
prevalent as more data become available. Therefore, the
panel believed that more data, especially prospective
controlled data compared with medical therapy or other
existing GERD therapies, are needed to demonstrate any
substantial benefit and for grading the evidence. The panel
could not derive any recommendation because of lack of
controlled long-term data of benefit. Nevertheless, there
are clinical trials in process examining a few of these mo-
dalities, so in the future there will be more information
to determine the role and positioning of these modalities.
Therefore, the panel did not provide any recommendation
in favor of or against the novel endoscopic antireflux ther-
apies at the current time.

GUIDELINE UPDATE

ASGE guidelines are reviewed for updates approxi-
mately every 5 years, or in the event that new data may in-
fluence a recommendation. Updates follow the same ASGE
guideline development process.
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APPENDIX 2

Quality of included RCTs for TIF 2.0 and Stretta using Cochrane Risk of Bias Tool.

. . . . . . (ST02),, 212 uossueyeH
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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