The Rise of
| IX in_Asia1

Prateek Sharma
Shobna Bhatia
Khean Lee Goh
Editors

TR

@ Springer



The Rise of Acid Reflux in Asia



Prateek Sharma  Shobna Bhatia
Khean Lee Goh
Editors

The Rise of Acid Reflux
in Asia

@ Springer



Editors

Prateek Sharma Shobna Bhatia
University of Kansas School of Gastroenterology
Medicine, VA Medical Center KEM Hospital
Kansas City, MO, USA Mumbai, Maharashtra, India
Khean Lee Goh
University of Malaya

Kuala Lumpur, Malaysia

ISBN 978-81-322-0845-7 ISBN 978-81-322-0846-4 (eBook)
DOI 10.1007/978-81-322-0846-4

Library of Congress Control Number: 2017954939

© Springer India 2018

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Printed on acid-free paper

This Springer imprint is published by Springer Nature

The registered company is Springer (India) Pvt. Ltd.

The registered company address is: 7th Floor, Vijaya Building, 17 Barakhamba Road, New Delhi 110 001,
India



Preface

Symptoms of gastroesophageal reflux disease (GERD), a very common occurrence
in the adult Western population, were once considered uncommon in the Asian con-
tinent. However, with the “Westernization” of society in the east, GERD is now a
common disorder in Asia and accounts for a large proportion of visits to the general
practitioner and gastroenterologist.

How do we define GERD in Asia? How common is it? Why is GERD rising in
Asia? What are the complications of GERD? And finally, how do we manage GERD
in the Asian population? These are all questions that are becoming increasingly
important given the changing epidemiology of GERD in this part of the globe. To
answer some of these questions, we, the editors, have been fortunate to assemble the
leading expert gastroenterologists from Asia to review the latest literature and pro-
vide their expertise on the approach to GERD in Asia.

We would like to thank the experts for uniformly providing succinct and state-of-
the-art chapters, the publishers for believing in us regarding the importance of this
topic, and our local institution research teams for their efforts.

Kansas City, MO, USA Prateek Sharma
Mumbai, Maharashtra, India Shobna Bhatia
Kuala Lumpur, Malaysia Khean Lee Goh
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Defining GERD in Asia: Different
from the West?

Justin Che-yeun Wu

Abstract

The definition of GERD (gastroesophageal reflux disease) needs a combined
approach that includes symptomatology, endoscopy, and reflux investigations.
The Montreal classification has proposed an extensive coverage of various enti-
ties of GERD, which include esophageal and extraesophageal syndromes. The
American College of Gastroenterology guidelines emphasize the role of endos-
copy and reflux investigations to define GERD.

A global standardized definition of GERD is needed to evaluate better the
epidemiological trends and facilitate conduction of clinical trials in the Asian
population. However, defining GERD in Asia remains a challenge because of the
vast multiethnic and multicultural nature, relatively low prevalence of GERD,
and preponderance of Helicobacter pylori-related diseases in Asia. Typical reflux
symptoms such as heartburn are poorly interpreted by Asian patients. Pretest
probability of diagnostic tests for GERD is generally lower in Asia because of
the low prevalence of GERD in particular extraesophageal syndromes. Because
of the significant overlap of GERD and H. pylori-related diseases, diagnostic
tests for H. pylori or prompt endoscopy prior to PPI test help avoid the misdiag-
nosis of peptic ulcer disease as GERD. Despite the objective nature of evaluation
of reflux and its association with symptoms, reflux investigations are not readily
accessible in Asia. Validation studies are needed to evaluate the role of reflux
investigations for defining GERD in Asia.

Keywords
Asia ¢ Definition ¢ Gastroesophageal reflux disease * GERD e Helicobacter
pylori *» EndoscopyPPI
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Introduction

Gastroesophageal reflux disease (GERD) is a chronic relapsing acid-peptic disorder
that is caused by the reflux of gastric content. It is a disease entity characterized by
diverse spectrum of clinical presentations ranging from mild symptom to life-
threatening complications. “Physiological” acid reflux occurs in normal people, and
it is typically short-lived and asymptomatic. The diagnosis of GERD is applied only
when there are symptoms, disturbance to normal life, or tissue damage related to
reflux. Unfortunately, there is no single reliable “gold standard” diagnostic investi-
gation for GERD since none has both good sensitivity and specificity. As a result,
the definition of GERD is subject to variability in perception and interpretation of
symptoms and investigations, evolving new concepts in pathophysiology and tech-
nology advances [1].

Defining GERD in Asia remains a challenging task. There is marked heterogene-
ity in definition due to the vast multiethnic and multicultural population in Asia.
There may also be dynamism in risk factors and pathophysiologic mechanisms that
contribute to the changing epidemiology of GERD in Asia [2-9]. Yet it is important
to establish a universal definition of GERD that can be applied in Asia. First, it
enables international epidemiological studies that help identify the specific risk fac-
tors and monitor the secular trend in Asian population. This will help develop strate-
gies of disease prevention. Second, a universal definition of GERD facilitates the
conduction of clinical trials for the development of GERD treatment in Asian
patients [10—13] (Table 1.1).

Montreal Classification

The Montreal classification is the most widely used classification system for
GERD. It consists of consensus statements on definition and classification of GERD
based on systematic reviews of the literature and a modified Delphi approach [14].
The classification incorporates a pathophysiologic process and a symptom-based
definition, which is defined as a condition that develops when the reflux of stom-
ach contents causes troublesome symptoms and/or complications. The term

Table 1.1 Special features of definition of GERD in Asia

1. | Significant overlap of symptoms of GERD and Helicobacter pylori-related diseases
2. | Poor interpretation of heartburn as marker of GERD

Discrepancy between definitions based on symptom frequency and quality of life
impairment

Undefined significance of extraesophageal syndromes

R

Lower pretest probability of diagnostic tests because of low prevalence
Endoscopy is important for exclusion of peptic ulcer and gastric cancer

Concepts of “minimal change” esophagitis and peculiar definition of gastroesophageal
junction which leads to different definition of Barrett’s esophagus

8. | Limited access of reflux investigations such as pH and impedance monitoring

NN s
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Reflux of gastric content that causes troublesome
symptoms or complications

Esophageal syndromes Extraesophageal syndromes

Symptomatic syndromes Syndromes with Established associations Proposed associations
esophageal injury

1. Typical reflux 1. Reflux esophagitis 1. Reflux cough 1. Pharyngitis
syndrome 2. Reflux stricture syndrome 2. Sinusitis
2. Reflux chest pain 3. Barrett's esophagus 2. Reflux laryngitis 3. Idiopathic pulmonary
syndrome 4. Esophageal syndrome fibrosis
adenocarcinoma 3. Reflux asthma 4. Recurrent otitis media
syndrome

4. Reflux dental erosion
syndrome

Fig. 1.1 Montreal classification of GERD

“troublesome” has been underscored in the definition because of its implication on
the negative impact on the quality of life and morbid nature of the condition from a
patient’s perspective.

Compared to the other definitions, the Montreal classification is the preferred
system because it adopts a more comprehensive and broader approach of defining
GERD. Under this classification scheme, entities of atypical symptoms, asymptom-
atic esophagitis, and extraesophageal manifestations of GERD have been included.
And it is broadly categorized into esophageal and extraesophageal syndromes
(Fig. 1.1).

Esophageal Syndromes

The esophageal syndromes are further subclassified into symptomatic syndromes
and syndromes with esophageal injury.

Symptomatic Reflux Syndromes

There are two symptomatic syndromes. The typical reflux syndrome is defined by
the presence of troublesome heartburn and/or regurgitation. Heartburn is defined as
a burning sensation in the retrosternal area (behind the breastbone), whereas regur-
gitation is defined as the feeling of upward flow of gastric refluxate into the mouth
or hypopharynx. Typical reflux syndrome is a clinical diagnosis based on character-
istic symptomatology rather than diagnostic tests. The Montreal classification pro-
poses a symptom-frequency-based definition of GERD, which is defined as mild
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heartburn and/or regurgitation of at least 2 days per week or moderate/severe heart-
burn and/or regurgitation at least 1 day a week.

The reflux chest pain syndrome refers to the episodes of troublesome chest pain
that is caused by gastroesophageal reflux. The chest pain mimics angina, which is
not readily distinguishable from ischemic heart disease. The chest pain may or may
not be accompanied with heartburn or regurgitation.

Syndromes with Esophageal Injury

The syndromes with esophageal injury refer to various entities of reflux-related tis-
sue damage that can be detected endoscopically. Reflux esophagitis is the common-
est syndrome with esophageal injury. It is defined by the presence of mucosal breaks
at the distal esophagus adjacent to the gastroesophageal junction. Among the vari-
ous endoscopic classification systems of reflux esophagitis, Los Angeles classifica-
tion is by far the best validated system with good reproducibility and interobserver
variation [15]. New image-enhancing endoscopic modalities, such as narrowband
imaging, have been proposed for better definition of esophageal injury related to
GERD [16-18]. However, these have not been included as routine measures for
defining GERD, and their role is not clearly defined [19, 20].

The other entities of syndromes with esophageal injury in the Montreal classifi-
cation include peptic stricture, Barrett’s esophagus, and esophageal adenocarci-
noma. Classically, Barrett’s esophagus is defined as the presence of intestinal
metaplasia in the biopsies of a segment of columnar-lined esophagus. In the
Montreal classification, an intermediate term known as “endoscopically suspected
esophageal metaplasia” (ESEM) has been suggested for endoscopic findings of
columnar-lined esophagus that awaits confirmation by histologic examination. It is
not uncommon that intestinal metaplasia may not be identified in the histologic
examination despite the endoscopic finding that is compatible with Barrett’s esoph-
agus. The Montreal classification has therefore adopted a simplified definition of
Barrett’s esophagus primarily based on the presence of columnar epithelium in the
esophagus with the presence or absence of intestinal metaplasia specified.
Esophageal adenocarcinoma is the most severe form of reflux syndrome with
esophageal injury. It is strongly associated with chronic reflux symptoms, male gen-
der, and obesity in the Western population. It is generally believed that esophageal
adenocarcinoma is the result of progression from Barrett’s esophagus with
dysplasia.

Extraesophageal Syndromes

The Montreal classification has also included a number of extraesophageal syn-
dromes in the definition of GERD based on the epidemiological associations or
biologically plausible mechanisms. The association between GERD and conditions
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such as chronic cough, chronic laryngitis, asthma, and dental erosions is supported
largely by cross-sectional observational studies. However, the results on the efficacy
of acid-suppressive therapy in the treatment of these diseases have been conflicting.
These observations suggest that GERD may only be one of the risk factors that
contribute to the occurrence of these disease entities. Other extraesophageal syn-
dromes, which include pharyngitis, sinusitis, idiopathic pulmonary fibrosis, and
recurrent otitis media, have been proposed. However, the strength of evidence that
supports the association between these conditions and GERD is weak.

There are several highlights of Montreal classification that justify its position as
the preferred definition of GERD. First, the classification focuses on well-
documented pathophysiologic process and symptoms reported by patients for the
definition. Despite the major advances in esophageal pH and impedance testing, as
well as improved sensitivity of endoscopic detection of reflux-related mucosal dam-
age, there is still a lack of gold standard diagnostic investigations of GERD. The
Montreal classification is relatively independent of these technological advances so
as to obviate the need of frequent revision in the definition. Second, the classifica-
tion has an extensive coverage of all possible syndromes that are related to
GERD. These syndromes include a considerable subgroup of GERD patients who
are asymptomatic, yet they have complications such as severe erosive esophagitis or
Barrett’s esophagus [21]. It also highlights the importance of extraesophageal or
atypical presentation of GERD.

ACG Guidelines

The guidelines published by the American College of Gastroenterology (ACG)
addressed the limited accuracy of symptom-based diagnosis and empiric PPI (pro-
ton pump inhibitor) therapy for definition of GERD [22, 23]. The guidelines under-
score the importance of objective testing in the definition of GERD.

The ACG guidelines also addressed the controversial clinical significance and
causal relationship of atypical and extraesophageal manifestations, particularly
those included as extraecsophageal syndromes of proposed association in Montreal
classification, because the association is largely based on weak evidence such as
retrospective case-control studies.

The ACG guidelines commended the use of endoscopy as a specific tool of defin-
ing GERD through endoscopic detection of reflux esophagitis by Los Angeles clas-
sification. Endoscopy with biopsy is essential for the confirmation of intestinal
metaplasia for Barrett’s esophagus. Ambulatory reflux monitoring (pH or imped-
ance-pH) helps define GERD by quantitative evaluation of the esophageal exposure
to gastric refluxate and determination of chronological association between reflux
events and symptom episodes [24-32].
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Defining GERD in ASIA: Limitation of Montreal Classification
and Other Western Definitions

Symptomatology

There is considerable heterogeneity in the prevalence and spectrum of GERD, pep-
tic ulcer, and gastric cancer, making universal strategy for defining GERD very
difficult in Asia [33]. Overlapping of GERD and functional gastrointestinal disor-
ders is common, causing difficulty in distinguishing these conditions clinically
[34-39]. GERD symptoms are still poorly recognized and undertreated in many
Asian countries [33, 40].

Although the Montreal classification reported a high level of agreement on the
meaning of heartburn, the definition and the specificity of these symptoms have
been evaluated primarily in Caucasian populations, and there is a lack of data in
Asia-Pacific region. While the typical reflux symptoms such as heartburn and acid
regurgitation are increasingly comprehensible to Asian patients, the interpretation
of these symptoms is generally poor in Asians. [41]. There is no equivalent term for
“heartburn” in Asian languages, and the symptom of heartburn has different mean-
ings in different Asian ethnic groups. These classical GERD symptoms are derived
largely based on studies in Western populations and are generally poorly understood
and inadequately validated in Asians.

Different frequency criteria of GERD symptoms have been used for defining
GERD, with a frequency ranging from once a week to even once a year. There is
still a lack of standardized definition in Asia. Besides typical symptoms, patients
may also present with other symptoms such as chest pain, belching, nausea, dyspha-
gia, early satiety, and epigastric pain, with or without typical reflux symptoms. Non-
cardiac chest pain is commonly reported as a presenting feature of GERD in Asian
patients [3, 42]. However, it has not been adequately recognized in the daily clinical
practice. The reflux chest pain syndrome in Montreal classification helps highlight
a distinct group of GERD patients who have chest pain as the presenting
symptom.

In the Montreal classification, GERD is defined using symptom/frequency cri-
teria. However, defining GERD based on frequency criteria may not be straight-
forward because reflux symptoms may not occur in a regular weekly manner. In
real-life clinical practice, GERD is often defined by the presence of troublesome
symptoms and quality of life impairment, regardless of the frequency. However, it
has been observed that GERD patients identified by using these two different defi-
nitions do not overlap significantly. Further studies are needed to define the rela-
tive merit of frequency criteria and quality of life impairment for definition of
GERD [43].

The association between GERD and extraesophageal syndromes has been con-
flicting in Asians. The value of anti-reflux treatment in the management of extrae-
sophageal syndromes in Asian patients is also controversial. Although there are
Asian studies that suggest significant association between typical reflux symptoms
and chronic laryngitis, hoarseness, and asthma, GERD is rarely the sole cause of
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chronic cough, chronic laryngitis, or asthma in patients with no typical reflux symp-
toms or esophagitis [44—-48]. This entity is highly controversial, with the lack of
objective evidence by clinical trials and investigations. Furthermore, the low preva-
lence of GERD in Asia leads to low pretest probability and positive predictive value
of diagnostic tests for GERD in patients with suspected extraesophageal
syndromes.

On the other hand, sleep disturbance is commonly reported as a troublesome
symptom in Asian GERD patients, but it has been largely neglected as a parameter
for monitoring of treatment response in daily clinical practice.

In the Western population, symptomatic response to empirical trial of PPI ther-
apy has long been used for diagnosis of GERD in patients with typical symptoms.
However, the positive predictive value of PPI test is significantly associated with the
prevalence of GERD relative to the other acid peptic disorders in the respective
population. Owing to the relatively low prevalence of GERD and preponderance of
peptic ulcer diseases in Asia, the pretest probability of PPI test may be substantially
lower in Asian population. The validity of PPI trial for defining GERD needs to be
defined in individual populations because of the heterogeneity in prevalence of
GERD [49].

Role of Endoscopy and Other Reflux Investigations

The diagnostic yield of endoscopy for reflux syndrome with esophageal injury is
low in the Asian population. Although reflux esophagitis serves as a specific and
objective criterion for defining GERD, it is found in less than 50% of Asian patients
with typical reflux symptoms and in less than 10% in those with reflux chest pain
syndrome. The Los Angeles classification, the best validated classification system
for evaluating erosive esophagitis, is underutilized by Asian endoscopists. Other
less validated systems such as Savary Miller grading system are still commonly in
use. The use of less accurate classification system leads to under- or overdiagnosis
of esophagitis. Severe complications such as peptic stricture, Barrett’s esophagus,
and esophageal adenocarcinoma are rare, and the risk factors are not clearly defined.
It has been reported that up to 40% of Barrett’s esophagus in Chinese are asymp-
tomatic [50].

Despite the low prevalence of GERD complications, endoscopy plays an impor-
tant role in defining GERD in Asia. Endoscopy helps exclude the possibility of
peptic ulcer disease and gastric cancer, which are highly prevalent and may mimic
the symptoms of GERD. Prompt endoscopy in patients with alarm symptoms results
in a significant yield of major upper gastrointestinal pathology such as cancer and
peptic ulcer. There is no data on the direct comparison between the strategies of
empirical PPI and prompt endoscopy as the most appropriate initial approach to
GERD patients in Asia. However, it has been reported that 18% of H. pylori-related
peptic ulcers were misdiagnosed as GERD based on symptoms alone [51]. The
empirical use of PPI may also heal peptic ulcer and even early gastric cancer. The
accuracy of H. pylori test will also be undermined by prior use of PPI. It is therefore
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advisable to arrange endoscopy before empirical PPI is contemplated. In areas
where endoscopy is not readily accessible, other non-endoscopy modalities of H.
pylori testing should be considered prior to empirical PPI trial in new patients pre-
senting with GERD symptoms in regions with a high prevalence of gastric cancer or
peptic ulcer disease [52].

It is important to note that peculiar endoscopic definition of esophageal injury
related to GERD in some Asian countries. Image-enhanced endoscopic diagnosis of
GERD is popular in Japan and Korea. The concept of “minimal change” esophagi-
tis, which is defined as the white turbid discoloration and blurring of Z line, has
been proposed as early sign of esophageal injury. It has been suggested that nonero-
sive reflux disease (NERD) should be further classified as “normal” and “minimal
change,” but whether these two entities are different in clinical characteristics and
response to PPI treatment is still a subject of dispute [19, 53-57]. In Japan, the gas-
troesophageal junction is anatomically defined by the distal limit of the lower
esophageal palisade vessels, in contrast to the conventionally designated proximal
limit of gastric rugal folds. Because the distal limit of lower esophageal palisade
vessels generally extends distally to the proximal gastric rugal folds, there is a pre-
vailing concept of ultrashort segment Barrett’s esophagus in the Japanese definition
of the Barrett’s esophagus. As a result, the prevalence estimates of columnar-lined
esophagus (CLE) or Barrett’s esophagus are substantially higher using the Japanese
criteria. The validity and clinical relevance of the Japanese criteria have been ques-
tioned because intestinal metaplasia is rarely found in the Barrett’s esophagus
defined by these criteria [58]. There is no evidence that suggests these criteria are
more predictive or better correlated with severe GERD or complications such as
adenocarcinoma. The entity of endoscopically suspected esophageal metaplasia
(ESEM) proposed in the Montreal classification has also been considered to intro-
duce confusion and risk of overdiagnosis in Asians. Therefore, it is not recom-
mended for daily clinical use in the Asian setting.

Although ambulatory reflux testing may help compensate for the poor diagnostic
accuracy of symptomatology, it is not widely available in Asia. Most ambulatory
reflux monitoring tests are done in major referral centers. Furthermore, there is still
a lack of well-validated data on normal values in most Asian populations [59].
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Abstract

Gastroesophageal reflux disease (GERD) is the most common gastrointestinal
complaint seen across the world. It has often been perceived as Western disease
due to its high prevalence of around 10-20%. In Asia, limited data showed that
the prevalence was 2.5-6.7% and that most patients had mild disease. However,
within the last decade, research in GERD showed that the prevalence of weekly
heartburn ranges from 8 to 20%, which is higher than previous estimates; how-
ever, erosive esophagitis was seen in less than 20% of patients. This increase in
prevalence could be due to the changing dynamics mainly due to interaction of
environmental, genetic, and recent socioeconomical development in Asia. The
diversity in ethnic populations in Asia leads to problem in evaluation of the prev-
alence of gastroesophageal disease mainly due to the cultural, social, and lan-
guage differences. The aim of this chapter is to review the epidemiological
studies of gastroesophageal disease, including those of erosive esophagitis and
Barrett’s esophagus in Asia, and provide an understanding of the regional varia-
tion and the changes seen over the last decade.
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Introduction

Gastroesophageal reflux disease (GERD) is one of the most commonly encountered
gastrointestinal disease in the world. GERD is a spectrum of disease which includes
symptoms like heartburn or regurgitation to complications like erosive esophagitis,
Barrett’s esophagus, and related neoplasia. GERD is a condition which develops
when the reflux of the stomach contents causes troublesome symptoms and/or com-
plication, as per Montreal definition of GERD [1]. GERD affects 10-20% of the
adult population in the USA and Europe [1]. These figures are likely an underesti-
mate of its true prevalence, since many patients self-medicate and/or do not seek
medical advice. GERD is often perceived as a Western disease due to limited litera-
ture among the Asian population. The reported population prevalence of GERD in
Eastern Asia ranges from 2.5 to 6.7% [2].

In the last decade, the Asia-Pacific region has carried out active research in
GERD. Increasing incidence of GERD has been noted among various Asian coun-
tries in the last 10 years. The aim of this chapter, therefore, is to review the epide-
miologic studies of GERD in Asia, including those of erosive esophagitis, and to
provide a realistic understanding of the change of prevalence of GERD over time.

History of GERD in Asia

The regions of Asiainclude: Eastern (China, Japan, Korea, and Taiwan), Southeastern
(Malaysia, Singapore, and Thailand), South Central (India, Iran, Pakistan, and
Bangladesh) and Western (Israel and Turkey). The first report in the published
English medical literature on GERD was by Kang and colleagues in 1993 [2]. Prior
to that, in the late 1970s, two reports from Taiwan mentioned the presence of esoph-
agitis among patients who had undergone gastroscopy [3, 4]. In 2005, Dent and
colleagues estimated that the prevalence of GERD was 10-20% in Western coun-
tries and approximately 5% in Asia, in a systematic review of studies that defined
GERD as symptoms of heartburn and/or regurgitation occurring on at least 1 day
per week [1]. Similarly, in another systematic review, the prevalence of GERD in
Asia was estimated to range between 2.5 and 6.7% [5]. However, recently many
studies from Asia have shown an increasing trend in the prevalence of GERD. There
are substantial differences in GERD prevalence among Asian regions. The preva-
lence is highest in West Asia (12.5-27.6%), less so in Central Asia (7.6—-19.4%), and
lowest in East Asia (2.5-9.4%) [7].

Measuring the Burden of GERD

The exact burden of GERD is difficult to measure, as endoscopy only measures
erosive esophagitis. The true prevalence of GERD in the community with question-
naire or direct questioning will also provide vital information in estimating the
prevalence, as a large number of people who suffer from GERD do not visit a
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physician for this complaint. There are also some language and cultural differences
in symptom interpretation such as the lack of the exact word for heartburn in some
Asian languages, making it difficult to accurately estimate the prevalence of GERD
in these populations. For example, in Korean, Malay, and Chinese, there is no direct
word describing the symptom, and a survey in the USA revealed that only 13.2% of
East Asian patients understood the term [6]. There are only a few population-based
studies from Asia that have used the Montreal definition or definitions that are close
to it.

Prevalence of GERD: Symptom-Based Studies

Eastern Asia (China, Japan, Korea, and Taiwan)

In Eastern Asia, various large-scale population studies have been conducted. The
prevalence of GERD was estimated between 6.6 and 20.7% among various popula-
tions. In a cross-sectional study by Fukujima et al., the prevalence of GERD was
estimated at 6.6% among patients who visited physicians for a routine physical
exam. In another survey of 1076 patients who presented with epigastric symptoms
between April and August 2007 at 55 institutions in Japan, the prevalence of GERD
was estimated at 15.6%, and in another study of 160,973 adults who presented for
screening of gastric carcinoma and reported abdominal pain, the prevalence of
GERD was between 15.8 and 20.7% [7-9].

The prevalence of GERD in China is estimated to be between 1.7 and 7.3%. The
largest population-based study among 16,091 subjects by He et al., based on self-
reported questionnaire, estimated the prevalence of GERD as 3.1%, varying between
1.7 and 5.1% in different regions [10]. Li et al., in a survey of more than 15, 000
outpatients attending hospitals in Zhejiang province, China, recorded a prevalence
of 7.3% [11]. The prevalence of GERD in Shanghai (Weng et al.) and South China
(Chen et al.) based on population-based studies was approximately 6.2% [12—14].
The prevalence was even lower in Hong Kong, where the prevalence rates of GERD,
as estimated by telephonic interviews, were between 0.25 and 4.8% [15, 16].

The prevalence of GERD in South Korea was estimated to be similar to the
Western countries at 7.1%, based on telephone interviews among the general popu-
lation. Based on another population-based study [17] and telephone survey [18] in
Korea, its prevalence was estimated at 3.5 and 8.5%, respectively. In Taiwan, using
a modified GERD questionnaire, Lu et al. recorded prevalence of 6.6% as once-
weekly symptoms [19]. A recent review of changing GERD trends showed that
prevalence of symptom-based GERD in Eastern Asia was 5.2-8.5% [4-9, 20, 21]
from 2005 to 2010, whereas it was 2.5-4.8% [11, 13, 14] before 2005. However, it
has stricter criteria for GERD definition for inclusion of the studies.

Southeastern Asia (Malaysia, Singapore, and Thailand)

In Singapore, Ho et al. showed the highest prevalence among Indians (7.5%) and
Malays (3%) [22]. In another study that surveyed the same cohort in 1994 and in
1999, the prevalence of GERD was 5.5% + 1.5% initially, but increased to
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10.5% + 2.0% after 5 years [23]. In Malaysia, Rajendra and Alahuddin in 2004
showed symptomatic prevalence of 9.7% based on patients having monthly symp-
toms [24]. In Thailand, a study by the Thai motility club (using questionnaire)
reported a 7.4% prevalence of GERD in community (unpublished data) (esophagitis
4-6%) [26].

South Central Asia (India, Iran, Pakistan, and Bangladesh)

Most studies in South Central Asia were conducted in Iran. The prevalence of
GERD in Iran was 6.3-18.3% from 2005 to 2010, and higher than in Eastern Asia
[25-27]. The prevalence of GERD in Bangladesh ranged from 5.3 to 19.4% [28,
29]. Jafri et al. reported a prevalence of 24% in Pakistan in 2005 [30]. The preva-
lence of GERD in India was estimated at 7.6% in a large prospective multicenter
study involving 12 centers and 3224 subjects in 2011 [31]. The prevalence of GERD
in other questionnaire-based cross-sectional studies ranged between 10.6 and 18.7%
[32-34].

West Asia (Israel and Turkey)

The prevalence of GERD in West Asia was found to be the highest in all of Asia.
The prevalence was found to be 20-27.6% in Turkey [35-37]. However, the symp-
tom profile of the Turkish people was said to differ considerably; they have a rela-
tively lower occurrence of heartburn and a higher incidence of regurgitation and
dyspepsia. In Israel, Moshkowitz et al. reported prevalence of 12.5% of GERD
symptoms [38]. Another population-based study in 2007 also reported a high preva-
lence of GERD symptoms, including retrosternal burning in 6.5%, retrosternal pain
in 5.2%, acid taste in the mouth in 10.4%, and reflux of gastric contents in 7.9% of
subjects [39]. Prevalence of GERD in population-based studies is higher in Central
and West Asia than in East Asia [38].

Selected studies highlighting the prevalence of reflux symptoms in Asia after year 2000

Prevalence of reflux symptoms (%)
Study, year Sample | Daily/at least weekly/at least
[reference] Country Method size monthly/at least yearly
Eastern Asia
Stanghellini Japan (part of | Digest 500 Prevalence of 9.8% for heartburn
1999 [21] international Random and of 3.6% for regurgitation

study house-to-house
recruitment
Fujiwara et al. | Kansai, Japan | Questionnaire 6035 | Prevalence of 12.8% (> 2 per
2005 [7] (clinic | month)
based)

He et al. 2010 | China Self-reported 16,091 | At least weekly, 5.2%; at least
[10] questionnaires twice a week, 3.1% (2.4% in urban

and 3.8% in rural area)

(continued)
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Prevalence of reflux symptoms (%)
Study, year Sample | Daily/at least weekly/at least
[reference] Country Method size monthly/at least yearly
Pan et al. 2000 | China Assisted 4992 |HB 2.5/HB 3.1/HB 7.0
[40] self-completed
questionnaire
(GERQ)
Huetal. 2002 | China Telephone 2640 4.8
interview (bowel
symptom
questionnaire)
Wong et al. China Telephone 3605 | 2.5/8.9/29.8
2003 [16] interview
(GERQ)
Cho et al. 2005 | Korea Face-to-face 1902 | GERD 3.5/HB 4.7/AR 4.4
[17] interview 2.0/AR 2.0
(GERQ)
Fujiwara et al. | Japan Face-to-face 6035 | 2.1/6.6/19.4/44.1
2005 [7] interview
Western & Southern Asia
Bor et al. 2005 | Turkey Face-to-face 630 4.9/GERD 20/HB GERD 37.6/HB
[35] interview 10/AR 15.6, 15.9/AR 32.7 9, AR
(GERQ) 32.7
Nouraie et al. | Iran Face-to-face 2561 GERD 21.2/HB 12.2/AR 16.8
2007 interview
Pourshams Iran Face-to-face 1000 |12.3
et al. 2007 interview
Sperber et al. | Israel Telephone 1221 10.3/9.3
2007 [39] interview (RDQ)
Bhatia et al. India Questionnaire 3224 | Heartburn 2.7/3.2/12.7
2011 [85] Regurgitation 2.0/2.3/9.2

GERQ gastroesophageal reflux questionnaire, HB heartburn, AR acid regurgitation, RDQ reflux
disease questionnaire

Prevalence of Esophagitis

Most endoscopy-based studies were conducted on subjects with upper gastrointes-
tinal symptoms in tertiary care hospitals.

Eastern Asia (China, Japan, Korea, and Taiwan)

Using the Los Angeles classification, the prevalence was estimated between 6.6 and
15.0% [41-45] from nine studies between 2000 and 2005 and 4.3-15.7% [46—49]
after 2005. Several studies were conducted in retrospective manner and may have
under- or overestimated the exact prevalence of endoscopic reflux esophagitis. SILC
study, [50] a population-based endoscopy study conducted in China, showed
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symptomatic GERD to be more prevalent among patients who agreed to endoscopy
(4.7% vs. 1.7%). Among patients who underwent endoscopy, the prevalence of ero-
sive esophagitis was 6.4% (Los Angeles grade A 4.1%, grade B 2.1%, grade C
0.2%, and grade D 0%, respectively). Erosive esophagitis was also more prevalent
among patients with symptomatic GERD (12.5% vs. 6.1%).

Southeastern Asia (Malaysia, Singapore, and Thailand)

In Malaysia, the prevalence of erosive esophagitis was estimated at 13.4% among
1000 patients with upper abdominal discomfort [51]. Similarly, Rajendra et al.
showed prevalence of erosive esophagitis as 6.1% in 1985 patients with abdominal
discomfort or reflux [52]. In Singapore, several studies showed prevalence of reflux
esophagitis between 5 and 6.9% [53, 52].

Western Asia (Israel and Turkey)

In Saudi Arabia, Al-Humayed et al. reported a prevalence of 15% in 1607 patients
who underwent endoscopy for evaluation of dyspepsia [54]. A retrospective analy-
sis of 18,766 endoscopies by Yilmaz et al. in Turkey between 1996 and 2001
reported prevalence of erosive esophagitis as 12.8% [54].

Prevalence of Extra-Esophageal Syndromes

Extra-esophageal syndromes include respiratory symptoms, such as chronic cough,
asthma, or laryngitis, dental erosions, noncardiac chest pain (NCCP), and sleep dis-
turbance [55]. In a study by Shimizu et al. [56], the proportion of endoscopic reflux
esophagitis in patients with asthma was higher than in controls (39.3% vs. 0.6%).
The proportion of sleep dysfunction was 52.5-56.6% among the patients with
GERD [57-59]. In tertiary hospitals in China, dental erosions were found in 64.5%
among patients with frequent reflux symptoms (three to five times per week), 44.4%
among subjects with occasional symptoms (one to two times per week), and 36.7%
among controls (p < 0.05) [60]. The prevalence of GERD among patients with
NCCP was 66.7% and 20%, respectively, in Malaysia [61] and Turkey [35].

Selected Studies Highlighting the Prevalence of Erosive Esophagitis in Asia

Study, year Sample | Prevalence of
[reference] Country Target population size esophagitis (%)
Southern Asia
Khuroo et al., 1989 | India Patients with dyspepsia 239 5.60
Nasseri- Iran Patients with dyspepsia 269 76.90
Moghaddam et al., referred for upper endoscopy
2003
Southeastern Asia
Kang et al., 1993 [2] | Singapore | Patients with upper GI 11,943 4.50
symptoms (inpatients and
outpatients)

(continued)
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Study, year Sample | Prevalence of
[reference] Country Target population size esophagitis (%)
Rosaida et al., 2004 | Malaysia Patients with upper abdominal| 1000 13.40

[51] discomfort

Eastern Asia

Yeh et al., 1997 [62] | Taiwan Patients with upper GI 464 14.50

symptoms (heartburn,
regurgitation, epigastric pain,

and GI bleeding)
Yeom et al., 1999 Korea Patients with GI tract 1010 5.30
symptoms
Furukawa et al., 1999 Japan Patients requiring routine 6010 16.30
[63] physical examinations
Inamori et al., 2003 | Japan First time endoscopy in 392 13.80
[64] patients with heartburn,
dyspepsia, noncardiac chest
pain
Western Asia Turkey Patients with dyspepsia 395 15.40
Toruner et al., 2004 referred for upper endoscopy

Prevalence of Barrett’s Esophagus

Barrett’s esophagus is histologically confirmed by specialized intestinal metaplasia
in biopsies from a columnar-lined distal esophagus. Epidemiologic studies have
consistently reported that the prevalence of Barrett’s esophagus-associated adeno-
carcinoma is very rare in Asia [65, 66]. Among 19,812 consecutive Chinese patients
undergoing upper endoscopy for routine health examination between June 2003 and
December 2006, Barrett’s esophagus (BE) was confirmed only in 0.06% [45]. In
another large Korean retrospective analysis of 70,103 patients undergoing upper
endoscopy, 1% had suspected CLE. Of these patients, BE was histologically con-
firmed in 0.22% [67]. In the earliest study on Barrett’s esophagus from Asia con-
firmed on histopathology, Yeh et al. reported a prevalence of 2% [65].

The prevalence of Barrett’s esophagus was reported between 0.3 and 2% [62,
68-73] in tertiary hospitals from various regions of Asia. Recent large studies from
Korea and Taiwan have yielded prevalence rates of 0.01 and 0.03% for LSBE and
0.14 and 2.4% for SSBE, respectively [45, 67]. In India, Amarapukar et al. showed
prevalence of 2.6% [74]. It has been commented previously that Japanese studies
report a higher prevalence of Barrett’s owing to a different definition of the gastro-
esophageal junction [73].
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Changing GERD Trends in Asia

The prevalence rates of both GERD symptoms and erosive esophagitis in a majority
of recent reports have, in general, been higher than in earlier studies. This may be
due to better diagnosis and recording of cases, but consistently higher rates from
many centers in Asia are more likely to reflect a true increase in the prevalence of
GERD.

A recent survey of 221 gastroenterologists, 205 primary care physicians, and 159
otolaryngologists across seven nations in Asia revealed that most (gastroenterolo-
gists, 90%; primary care physicians, 67%; otolaryngologists, 65%) perceive a rising
occurrence of GERD [75]. Although there is a lack of longitudinal studies on the
same source population to determine absolute change of GERD prevalence over
time, recent reports from cross-sectional studies conducted across Asia indicate a
general upward trend in the prevalence of GERD, [23, 43] with a rising proportion
of patients presenting with reflux esophagitis [23, 43] and Barrett’s esophagus or
metaplasia [43, 75].

In a longitudinal five-year follow-up study looking at reflux symptoms, Lim
et al. from Singapore reported a rise in the prevalence of reflux symptoms from 1.6
to 9.9% [23]. In another study from a small town in Western Japan over a 6-year
period, 15.4% of GERD cases were identified as new cases [76]. More studies on
changes in prevalence of reflux esophagitis with time have been carried out. Ho
et al. from Singapore tracked the prevalence of esophagitis in their endoscopy
records over a nine-year period and recorded an increase from 3.9 to 9.8% [53]. A
study of 23,870 upper gastrointestinal endoscopies in a single Japanese center pro-
vides support for the Singapore results, showing the prevalence of reflux esophagitis
increased from 0.8% in 1975-1977 to 2.3% in 1995-1997 [77].

Cross-sectional studies in Asia have also shown rising prevalence of GERD. In
Korea, a study around 2005-2007 showed a GERD prevalence of 8.2% based on
weekly symptoms of heartburn and/or acid regurgitation; this compares with the
mere 3.5% based on the same criteria reported in a 2000-2001 study [17, 43].
Similarly, a 2003 study from South China estimated the prevalence of GERD based
on weekly symptoms of heartburn and/or acid regurgitation at 6.2%, [12] in contrast
to the modest 3.1% based on weekly heartburn reported by a study conducted in
Beijing and Shanghai approximately a decade ago [78].

Erosive esophagitis prevalence has also shown a similar trend. The prevalence of
endoscopic reflux esophagitis in Eastern Asia was 3.4-5.0% [77, 78] before 2000,
and 6.6-15.0% [41-45] from 2000 to 2005. Japan witnessed an almost fivefold
increase in the prevalence of esophagitis (latest figures are 13.8% of patients who
underwent their first upper gastrointestinal endoscopy and 16.3% of patients on
routine physical examinations) since the 1970s [63, 82].

Rising prevalence is also evident in Korea where the most recent (2004-2005)
study reported finding reflux esophagitis in 18.8% of all dyspeptic patients undergo-
ing EGD; [79] this is more than fivefold that reported a decade ago (3.4% during the
period 1996-1998) [77] and is the highest esophagitis rate reported in Southeast and
East Asia thus far.
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On the heels of this rising trend are Malaysia and Taiwan, where esophagitis was
seen in 13.4% (patients who underwent endoscopy) [51] and 14.5% (patients with
upper gastrointestinal symptoms) [62]. The study, conducted at a single center in
Malaysia, saw an almost fivefold increase within the decade encompassing the
1990s and early 2000s. On a smaller scale, the Philippines witnessed a twofold
increase in esophagitis prevalence (6.3% vs. 2.9%, based on endoscopic diagnoses)
within a span of approximately 10 years from 1992 [80]. However, despite the
remarkable upsurge in prevalence, the esophagitis cases seen in the region remain
largely mild; more than 80% of the cases in the above-mentioned Japanese and
Malaysian studies were grade A type according to Los Angeles classification.

Why is GERD Increasing in Asia?

Most Asian patients have nonerosive GERD; erosive esophagitis is less commonly
seen than in the Western population. Asians are known to be less predisposed to
GERD than Caucasians due to their inherent smaller gastric parietal cell mass and
lower acid output, low body mass index, lower obesity, lower consumption of alco-
hol, and probably also their traditional low-fat diet [81]. A high prevalence of H.
pylori in Asia is also accounted as a reason for low GERD predisposition [53].
There is evidence to suggest that changing dynamics in various risk and protective
factors contribute to both an increased incidence and severity of GERD in Asia.
Despite these theories, the exact reason for the increasing trend in GERD in Asia is
difficult to determine. This has been proposed as a result of interaction of environ-
mental and genetic factors. The increase in prevalence occurring over a relatively
short period of time (10-20 years) points to the predominant role of environmental
factors. The growing affluence and socioeconomic development in Asia has resulted
in consequent lifestyle changes. A change in diet and physical activity and an
increase in BMI and obesity have often been thought to be putative. Also, life expec-
tancy has now increased markedly, and a higher prevalence of GERD could also
reflect the aging of the population.

Summary

There is evidence to suggest that changing dynamics in various risk and protective
factors contribute to both an increased incidence and severity of GERD in Asia. It is
therefore of utmost importance for both primary care physicians and specialists to
increase vigilance for this emerging disease. General public awareness is required
to facilitate early intervention for risk factors, more accurate diagnoses, and appro-
priate treatment. The development and validation of diagnostic questionnaires that
are universally applicable in Asian countries of different ethnic and cultural origins
are challenging tasks, but it is necessary to facilitate research into the epidemiology
of GERD in Asia. Further studies are required to elucidate the clinical course of
GERD and the time trend of its complications, such as Barrett’s esophagus and
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adenocarcinoma of the esophagus. Differences may also be attributed to referral
patterns, diagnostic practices, and physician recognition.
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Reasons for the Rise
of Gastroesophageal Reflux Disease
in Asia

Khean Lee Goh

Abstract

Gastroesophageal reflux disease (GERD) was considered an uncommon disease
in Asia in the past but is now a rapidly emerging disease. Various factors underlie
this rise, which can be broadly divided into environmental and host genetic fac-
tors. Among these factors, the rapid increase in overweight and obesity in the
region is probably the most important. Other factors include lifestyle changes
which have accompanied “Westernization” of the Asian population, including a
change in diet, smoking, alcohol consumption, and physical activity, but these
are often hard to measure. A decline in Helicobacter pylori infection across the
region likely plays an important role as well. Ethnic differences and differences
in the rate of rise of GERD between ethnic groups in the region point to a key
role for host genetic factors. Genetic polymorphisms which involve the interleu-
kin-1B gene have been reported, but more work needs to be done in this area.

Keywords
Gastroesophageal reflux disease ¢ Rise in disease prevalence * Asia ¢ Ethnic dif-
ferences  Obesity * H. pylori infection ¢ Lifestyle changes

Introduction

Once considered an uncommon disease among Asians [1], gastroesophageal reflux
disease (GERD) has increased dramatically over the past two decades in the Asia-
Pacific region. Many reasons underlie this change. A better awareness and recogni-
tion of the disease by patients and doctors have led to an increase in the diagnosis of

K.L. Goh (>4)
University of Malaya, Kuala Lumpur, Malaysia
e-mail: klgoh56 @ gmail.com

© Springer India 2018 27
P. Sharma et al. (eds.), The Rise of Acid Reflux in Asia,
DOI 10.1007/978-81-322-0846-4_3


mailto:klgoh56@gmail.com

28 K.L. Goh

the disease, but most experts feel that there is indeed a “real increase” in the disease
in this part of the world [2—4]. The reasons for this increase can be broadly divided
into extrinsic, or environmental, and host genetic factors.

Environmental Causes

The increase in GERD in Asia has often been attributed to readily identifiable envi-
ronmental causes, but scientific evidence to support these has often been lacking
(Table 3.1).

Change in Diet

Dietary change has been inevitable with growing affluence in many parts of Asia. An
increase in the consumption of dietary fat and protein among Asian populations is
well documented [5—8]. The role of diet in the causation of GERD has been widely
discussed. El-Serag, in a cross-sectional survey, reported an association between
high dietary fat and increased risk of reflux disease [9]. Fox et al. showed a high-fat
and high-calorie diet increased the severity and frequency of reflux symptoms [10].
In an earlier study from China, Pan et al. showed that eating “greasy and oily” foods
is a cause of reflux symptoms [I11]. A recent multicenter Indian Society of
Gastroenterology Task Force study showed that consumption of nonvegetarian (with
a high animal fat content) and fried foods was an independent predictor of GERD
[12]. Physiological studies on healthy volunteers and reflux patients have shown an
increased transient lower esophageal sphincter relaxation (TLESR) with ingestion of
fatty foods [13—15]. It is important to note that dietary fiber, on the contrary, in the
El-Serag et al. study, was shown to be protective against reflux disease.

Table 3.1 Causes of increase in GERD in Asia

Strength of
evidence
Obesity +++ For both erosive esophagitis and GERD symptoms
with an increase in BMI, increase in abdominal girth
and visceral adiposity
High-fat diet + Limited studies
Smoking +
Alcohol intake + Limited studies
Ingestion of + No direct evidence
carbonated drinks
Ingestion of chilies + Conflicting data
Physical inactivity + No direct evidence
Disappearing H. pylori | ++
infection
Host genetic factors ++ Different susceptibility of different Asian races

Key: +++ very strong, ++ strong, + modest, * inconclusive
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What about other types of foods? Spicy foods are the normal fare on many Asian
tables. Spicy food incorporating chilies have been universally incriminated as a
cause of dyspepsia and acid reflux symptoms. But evidence to refute or support this
notion is sparse. Capsaicin, which is the active ingredient of chili, has been shown
to induce reflux symptoms [16]. In a review of the influence of diet and reflux symp-
toms in Korea, a wide range of foods including spicy and fatty foods were found to
be associated with reflux symptoms, as were carbonated drinks and coffee [17]. Lim
etal. showed that curry provokes acid reflux and reflux symptoms [18]. Gonlachanvit
reviewed the literature and wrote that although spicy foods aggravated acute abdom-
inal pain and burning symptoms, spicy food and rice in fact improved GERD symp-
toms in the longer term [19].

Consumption of carbonated drinks has increased exponentially in many parts of
Asia with the rapid urbanization and Westernization of the population, and has been
postulated as a cause for the increase in GERD in Asia. Carbonated drinks have
been shown to increase the number of TLESRs and to lower the esophageal sphinc-
ter pressure [20], but this does not seem to translate to an increase in GERD in the
real-life situation [21].

Several other “refluxogenic” foods and drinks that lower the esophageal sphinc-
ter pressures have been identified, including chocolate, mint sweets, coffee, and tea.
Several Asian studies have shown that consumption of coffee and tea was associated
with GERD [12, 17]. However, a recent meta-analysis from Korea did not show a
correlation between coffee consumption and GERD [22]. Nonetheless, there has
been no marked change in coffee or tea consumption in recent years in the Asian
population.

Dietary studies remain difficult to perform in terms of accurate measurement of
food intake, and results are therefore often difficult to interpret, with low odds ratio
and wide confidence intervals.

Cigarette Smoking and Alcohol Consumption

In several epidemiological studies from Asia, smoking has been shown to be a con-
sistent risk factor for reflux disease among Asians. It is estimated that the risk is at
least twofold for smoking [23, 24]. Smoking has been shown to be increasing in the
Asia-Pacific region [25]. A decrease in lower sphincter pressures that can occur with
long-standing smoking is believed to be the putative mechanism [26, 27].

The association between alcohol consumption and GERD has also been reported
in several Asian epidemiological studies. Watanabe et al. showed an association for
both cigarette smoking and significant alcohol consumption with GERD [28].
Rosaida and Goh showed a strong association of alcohol intake with both reflux
esophagitis and nonerosive reflux disease [29]. Alcohol can similarly lower the
esophageal sphincter pressure and has also been shown to sensitize the lower esoph-
ageal mucosa in accentuating the pain associated with reflux episodes [30-32].
Alcohol intake has also been shown to be on the rise in the Asia-Pacific region and
may be contributing to the observed increase in GERD [33].
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Physical Activity

Zheng et al. showed that increased physical activity at work was a risk factor for
GERD, while recreational physical activity, conversely, was protective against
GERD [24]. However, epidemiological studies have shown a long-term protective
effect of exercise [23, 24, 34, 35]. Exercise has actually been shown to increase
lower esophageal exposure during exercise. A more sedentary lifestyle associated
with a recent change in socioeconomic status and urbanization may have resulted in
a decrease in physical activity from a previously predominantly “agricultural-
based” lifestyle. This could also indicate that other factors associated with modern
living, such as obesity, may be putative, and GERD may not be a direct consequence
of a change in physical activity.

An Increase in Body Mass Index and Obesity

Perhaps the most important factor in the emergence of GERD in Asia has been the
marked increase in the prevalence of obesity and metabolic syndrome in the region
[36]. Obesity has indeed become a major problem in Asians. Recent surveys from
China have shown that overweight and obesity affects a significant proportion of the
population [37-39]. A recent report from India has also reported a marked increase
in BMI in their population [40]. Obesity and its attendant associated diseases such
as cardiovascular disease, diabetes mellitus, and nonalcoholic fatty liver have been
reported to be on the increase in the Asia-Pacific region [41-43].

In a meta-analysis of published studies, Hampel and colleagues have shown that
obesity is associated with increased reflux symptoms, erosive esophagitis, and
esophageal adenocarcinoma [44]. Many studies from Asia correlating obesity [45,
46] and metabolic syndrome [46-50] with reflux disease have now been published.
In particular, the association between visceral adiposity and central obesity has been
consistently significant [47, 51-54].

The mechanisms of disease causation—increased intra-abdominal pressure,
impaired gastric emptying, decreased lower esophageal sphincter tone, and an
increase in the number of transient lower esophageal sphincter relaxations—have
been demonstrated in obese subjects [55-59]. A study by Pandolfino et al. employ-
ing sophisticated manometric techniques showed an increase in intragastric pres-
sure as well as gastroesophageal pressure gradients in obese individuals [60].

The “epidemic” of obesity in Asia portends a similar exponential increase in
obesity-related disease such as GERD.

Disappearing H. pylori Infection
An opposing time trend with a decline in H .pylori infection and an increase in

GERD has been observed throughout the world, including in the Asia-Pacific region
[61, 62]. The putative mechanism is inflammation of the gastric mucosa caused by
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H. pylori infection, which results in a decrease in acid secretion and a consequent
decline in acid-related diseases including GERD and peptic ulcer disease.

Cross-sectional and case-control studies from Asia have shown a consistent
inverse relationship between the prevalence of H. pylori and GERD [63-66]. Further
support for the role of H. pylori infection is shown by a stronger negative associa-
tion with more virulent strains of H. pylori (CagA-positive strains) [67, 68].

Reports on the association between H. pylori eradication and GERD have, how-
ever, been conflicting. Koike et al. showed an increase in gastric acid with H. pylori
eradication [69]. Wu et al. showed that H. pylori eradication led to more “difficult
to treat” cases of GERD [70]. Hamada et al. and Inoue et al. have both shown an
increase in incidence of erosive esophagitis after H. pylori eradication [71, 72].
However, Kim et al. [73] reported no association with H. pylori eradication, and
Tsukada et al. found an association only in patients with hiatus hernia [74]. In a
meta-analysis of seven randomized controlled trials and five cohort studies, no sig-
nificant difference in the prevalence of erosive or symptomatic GERD was seen in
those patients who had H. pylori successfully eradicated and those who had a per-
sistent infection [75].

H. pylori especially with the antral predominant or duodenal ulcer phenotype is
associated with an increase in gastric acid secretion. This would normalize with H.
pylori eradication. On the other hand, the corpus predominant or pangastritis phe-
notype of H. pylori infection is associated with a decrease in gastric acid secretion,
and a rebound of acid secretion would occur with H. pylori eradication unless irre-
versible atrophic gastritis has already occurred [76]. This difference in the pheno-
type of H. pylori infection is likely to underlie the variable outcome of H. pylori
eradication that has been reported.

Host Factors
Ethnic Differences: Genetic Predisposition?

The role of host genetic factors in the pathogenesis of GERD is well shown in two
important studies where the prevalence of GERD was higher in monozygotic com-
pared to dizygotic twins [77, 78]. Familial clustering of GERD has also been
reported [79]. Several genetic mutations influencing host’s inflammatory response,
DNA repair, mutagenesis, and esophageal sensory function have been described in
association with GERD [80].

In Asia different predisposition to GERD among different ethnicity points to a
role of host genetic factors and/or environmental factors such as diet common or
peculiar to an ethnic group as putative.

High prevalence for GERD symptoms among Chinese, Japanese, and Koreans
indicates that these races may be predisposed to develop GERD in the first place. In
a multiracial country like Malaysia, with three major Asian races—Malay, Indian,
and Chinese—it is possible to compare changes between these races living in the
same environment. Rosaida and Goh identified Indian race as a risk factor for GERD
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and erosive reflux esophagitis [29]. In another study, Rajendra et al. showed a dis-
tinct predisposition to develop Barrett’s esophagus in Indian patients and further
showed a predominance of HLA B7 subtype among Indians with the disease [81].

Furthermore, genetic predisposition to GERD among different ethnic groups
would mean that such an increase would be more prominent among certain racial
groups. This has been demonstrated in a time-trend study, where Goh et al. recorded
a significantly higher rise in esophagitis over a 10-year interval among Indians (2.4—
8.1%) compared to Chinese (1.7-6.4%) and Malays (1.5-3.7%) [62].

In a particular geographical region in Malaysia, environmental influences remain
fairly consistent across all races, as much social intermixing (but not intermarriages)
in daily life have taken place. The differential increase in the prevalence of GERD
between races marks out Indians as a genetically susceptible race to the influence of
changing environmental factors in the development of GERD. Interestingly, a study
from the UK lends support to this notion by identifying South Asian race (Indian)
vs. White Caucasians as a risk factor for GERD [82].

What specific genetic polymorphisms identify predisposition to reflux disease is,
however, still not entirely clarified. Reports of interleukin-1B polymorphisms in
studies from India, Japan, and Korea have shown a predilection to GERD in sub-
jects with less pro-inflammatory genotypes [83—85]. More substantive work has still
to be carried out in this area of research.

Conclusion

The pathogenesis of GERD is a complex interaction between environmental and
host factors. The increase in GERD in Asia is the result of several environmental
factors, including a marked increase in obesity across the region, and changes in
diet and lifestyle of the population interacting with a genetically susceptible popula-
tion. In a region with a high H. pylori prevalence, the declining rates of the infection
are likely to also contribute in a significant way to the increased prevalence of
GERD in Asia.
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Pathophysiology and Acid Production
Different in Asians: Different
from the Western People?

Noriaki Manabe and Ken Haruma

Abstract

The prevalence of gastroesophageal reflux disease (GERD) is reported to be
more common in Western countries compared to Asian countries. GERD results
from an imbalance between aggressive factors such as gastric juice and defensive
factors such as esophageal motility, which protect the esophageal mucosa. Of
these factors, gastric acid secretion is one of the important aggressive factors and
is responsible for the esophageal mucosal damage in GERD. The epidemiologi-
cal differences in GERD between people in Asia and those in Western countries
are partly due to the differences in gastric acid secretion related to gastric muco-
sal atrophy, Helicobacter pylori (H. pylori) infection and a westernized lifestyle.
In recent times, rapid decline in H. pylori infection rates, as well as in severe
atrophic gastritis, and an increase in energy intake, especially fatty food, can be
observed in many Asian countries. Considering the above trends in Asian coun-
tries, we will see a marked increase in the incidence of reflux esophagitis in the
future, although it is still unknown whether severe forms of reflux esophagitis
including Barrett’s esophagitis may also increase, as well as Barrett’s esophageal
adenocarcinomas. Further research will be necessary to monitor these trends.
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Introduction

Gastroesophageal reflux disease (GERD) is a condition that develops when reflux of
gastric contents causes troublesome symptoms and/or complications [1]. Although
GERD is the most common gastrointestinal (GI) disease worldwide, there might be
several epidemiological differences in GERD between people in Asian countries
and those in Western countries. Differences in these epidemiological data suggest
that the pathophysiology of GERD in people in Asian countries might differ from
those in Western countries.

Although the pathophysiology of GERD is complex, there is an imbalance
between aggressive factors from the stomach contents (gastric acid and duodenal
contents) and defensive factors protecting the esophagus (antireflux barriers, esoph-
ageal acid clearance, and tissue resistance). Of these several factors, gastric acid
secretion is the major offender and is primarily responsible for the esophageal
mucosal damage in GERD [2]. These differences are partly due to the differences in
gastric acid secretion. For example, the gastric acid secretion of the Japanese is
reportedly lower than that of Western people. Furthermore, Helicobacter pylori (H.
pylori) is also an important pathogen known to be associated with atrophic gastritis,
peptic ulcer, gastric carcinoma, and mucosa-associated lymphoid tissue lymphoma
[3]. Gastric acid secretion is known to decrease with the progression of atrophic
gastritis [4]. Therefore, we cannot ignore the influence of H. pylori infection when
we discuss the role of gastric acid secretion in the pathophysiology of GERD.

In this chapter, we will review the differences in and pathophysiology of GERD
between people in Asian countries and those in Western countries, mainly from the
viewpoint of gastric acid secretion.

Differences in Clinical Characteristics of GERD Between East
and West

Epidemiology: Prevalence of GERD

GERD is prevalent in Western countries such as the United Kingdom and United
States, where the prevalence of monthly heartburn has been reported to be about
29-44% [5]. Reflux esophagitis also accounts for a significant proportion of upper
GI endoscopic findings in these countries. On the other hand, GERD is considered
to be less prevalent, and endoscopic severity of reflux esophagitis appears to be
milder in Asian countries [2].

The prevalence of GERD differs depending on whether the analysis is based on
symptoms (primarily heartburn) or endoscopic findings (esophagitis of the
disease).

Symptom-Based Prevalence of GERD
In a nationwide population-based study by the Gallup Organization in 1998 in the
United States [6], 44% of people reported heartburn at least once a month. More
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convincing data obtained by Locke and colleagues [7] revealed that the prevalence
of heartburn and regurgitation in the previous 12 months were noted to be 42 and
45%, respectively; frequent symptoms (at least once a week) were reported by 20%
of respondents. Variable prevalence rates for symptomatic GERD have been
reported from Europe, ranging from 5% in Switzerland to 27% in Finland [8].

On the other hand, most Asian community-based studies for the symptom-based
prevalence of GERD (at least weekly heartburn or regurgitation) have been reported
to be generally less than 10% [9, 10].

The difference in the prevalence of symptom-based GERD between people in
Asian countries and those in Western countries comes from a variety of factors. The
first factor is the lower prevalence of patients with GERD in Asian countries. The
second factor is the difference in the recognition of the meaning of “heartburn.”
Spechler et al. [11] reported that Asian GERD patients seldom complained of heart-
burn, and many of them poorly understood the meaning of the term. This probably
contributed to the underdiagnosis of GERD. The third factor for the under-
recognition of GERD among Asian doctors is the tendency for GERD to present
atypically. Noncardiac chest pain [12], globus sensation [13], and asthma [14] are
not uncommon manifestations of GERD in Asian patients, often without associated
heartburn and/or acid regurgitation [12].

Endoscopy-Based Prevalence of GERD

Erosive esophagitis is a common finding among Western patients with GERD. A
single endoscopist compared consecutive patients with upper abdominal discomfort
seen personally in England with an equal number of patients seen in Singapore and
found reflux esophagitis in 25% of English patients but in only 6% of Singaporean
patients [15]. In tandem with lesser frequency, the severity of erosive esophagitis in
Asian patients is also mild. Several endoscopic studies in Taiwan and Korea showed
that the prevalence of endoscopic esophagitis ranged from 3.4 to 9% among partici-
pants in health checkup programs, and more than 80% of these had mild esophagitis
[16]. Recent Japanese endoscopic studies report an overall proportion of erosive
esophagitis at 14 to 16%, [17] which is equivalent to that reported in Western coun-
tries (Fig. 4.1) [16].

Causes of GERD

The pathophysiology of GERD is complex and results from an imbalance between
aggressive factors from gastric contents (gastric acidity, volume, and duodenal
contents) and defensive factors protecting the esophageal mucosa (antireflux bar-
riers, esophageal acid clearance, and tissue resistance) (Fig. 4.2). The pathophysi-
ological mechanisms of GERD in Asian patients are similar to those in Western
populations [18].
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Fig. 4.3 Maximal acid output between Japanese male and American male. MAO, maximal acid
output

Aggressive Factors

The aggressive factors are more important than defensive factors; decrease in gas-
tric acid secretion induced by atrophic gastritis prevents acid reflux, even though
defensive factors such as the esophageal motor dysfunction are impaired. Previous
studies show that the total percentage of time that the pH is below 4.0 is higher in
GERD patients than in healthy controls, and its value increases according to the
endoscopic severity of erosive esophagitis [19].

Gastric contents contain a variety of noxious agents, including acid and pepsin.
When defensive factors are unable to cope with these contents, esophageal cell
damage and pain can occur. Hydrochloric acid present in the gastric contents exerts
cell-damaging effects by disturbing the pH/ion balance [20]. Proteolytic enzymes
such as pepsin and trypsin can disrupt epithelial structures by digesting cell surfaces
and promoting cell shredding [21]. Indeed, pepsin is thought to be the major cause
of heartburn and erosive esophagitis, but only in combination with acid, as it is inac-
tive when the pH is greater than 4. On the other hand, acid alone may cause little
damage except at very high concentrations (pH < 2) [22].

The gastric acid secretion among Japanese [23], Chinese [24], and Indian [25]
subjects is reportedly lower than that of Western people. Haruma et al. found that
maximal acid output of Japanese men was almost half as compared to that of
American men, regardless of whether they suffered from duodenal ulcer disease or
not (Fig. 4.3) [23]. In an earlier study, Lam et al. [24] found that the maximal acid
output was higher in Scots than in the Chinese for both controls and duodenal ulcer
patients. Although the reasons for these differences in the gastric acid output
between people in Asian countries and Western countries are not known in detail,
there might be several explanations like differences in the rate of H. pylori infec-
tion, dietary habits, and body mass index between people in the East and those in
the West.
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Gastric acid secretion is known to be lower in patients with H. pylori infection.
H. pylori infection causes atrophic gastritis that causes a decrease in acid secretion.
Therefore, acid secretion might not be sufficient to cause erosive esophagitis, even
if their esophageal motor functions, including antireflux barrier and esophageal
motility, are impaired [26-28]. That is one explanation for why the prevalence of
moderate to severe forms of erosive esophagitis among Asian patients is not as high
as in people in Western countries.

Defensive Factors

The defensive factors for protecting the esophageal mucosa from refluxate from the
stomach are the antireflux barriers. This is an anatomically complex region that
includes the intrinsic lower esophageal sphincter (LES), the diaphragmatic crura,
the intra-abdominal location of the LES, the phrenoesophageal ligaments, and the
acute angle of His (acute angle created between the cardia at the entrance to the
stomach and the esophagus). In the past, LES pressure was considered to be impor-
tant: decreased LES resting pressure and a shorter LES length are associated with
increased reflux. These can be caused by physiological factors such as respiration,
gastric activity, and body position, as well as hormones, medication, and certain
foods. However, recent studies showed that not only resting LES pressure but also
patterns of reflux such as transient LES relaxations (tLESRs), free reflux, or strain
reflux are important for the pathophysiology of GERD [30].

For the majority of people, reflux episodes occurring during spontaneous relax-
ations known as tLESRs are not induced by swallowing or peristalsis [30, 31]. The
few reflux episodes experienced by healthy individuals are almost always associ-
ated with tLESRs [31]. Although individuals with GERD do not have more frequent
tLESRSs than healthy individuals, [32, 33] tLESRs in individuals with GERD appear
to be more likely associated with acid reflux [34, 35]. Hayashi et al. [36] showed
that mechanisms of gastroesophageal reflux were similar to those reported in
Western countries. However, the rate of acid reflux during tLESRs in GERD patients
is higher than in healthy subjects; also, the rates of acid reflux are low as compared
to rates reported in Western countries.

Other defensive factors, such as acid clearance including esophageal body func-
tion and/or salivary secretion, are also important in the pathophysiology of
GERD. Once refluxate has entered the esophagus, the main defense against esopha-
geal damage is secondary peristalsis (mechanical clearance) in the esophagus,
which is stimulated by reflux episodes and food boluses and removes around 90%
of the refluxate volume [30, 37]. Chemical clearance in the form of salivary bicar-
bonate neutralizes the acidic pH. Increased esophageal acid exposure in patients
with reflux esophagitis could be attributed to impaired esophageal clearance mecha-
nisms. Esophageal transit has been shown to be delayed in patients with GERD
[38]. There does not appear to be a difference between individuals with and without
esophagitis. It is, however, unclear whether slowed peristalsis is a cause or conse-
quence of repeated acid injury. Manabe et al. showed that esophageal motility dys-
function that caused the abnormality of acid clearance was observed in approximately
half of patients with reflux esophagitis and appeared unrelated to the severity of
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endoscopically demonstrated erosions [39]. Similar findings were reported from
Taiwan [40]. A study from Hong Kong has also shown that in comparable groups of
patients with reflux esophagitis, H. pylori-infected patients have more severe esoph-
ageal dysmotility as compared to noninfected patients. This may contribute to the
development of GERD symptoms [41].

Recently research focused on the esophageal mucosal integrity has been intensely
undertaken. Esophageal mucosal dilated intercellular spaces (DIS) are frequently
observed in patients with GERD and patients with esophagitis [42]. DIS occurs in
parallel with a drop in potential difference, diminished transepithelial resistance,
and increased esophageal mucosal permeability. It can be caused by acid reflux, but
bile acids in the refluxate and/or psychological stress can modulate the development
or persistence of DIS [43].

Gastric Acid and GERD

Ishimura et al. [44] found that the acid-secreting capacity, as measured by basal and
stimulated gastric acid secretion, of Japanese people has increased over 20 years
(1970-1990). This increase in acid secretion was found not only in individuals with
H. pylori infection but also in those without (Fig. 4.4). Subjects with H. pylori infec-
tion tended to have lower gastric acid secretion in comparison with those without
infection, particularly in elderly subjects.

The mechanism of increased acid secretion in Asians may be due to two different
mechanisms. One mechanism is a decreased rate of H. pylori infection in Asia [45].
The other mechanism is an increase in gastric acid secretion that may be related to
the recent changes in dietary habits and obesity among Asians. For example, fish oil,
which was reported to inhibit gastric acid secretion, is now consumed less fre-
quently in Japan [46]. Obesity is on the rise in Asia. In a recent consensus on the
relationship between obesity and gastrointestinal diseases, Koh et al. observed that



44 N. Manabe and K. Haruma

obesity is increasing in most Asian countries [47]. Overweight and obesity increased
from 16.7% in 1976-1980 to 24.0% in 2000 in Japan and from 3.7% in 1982 to
19.0% in 2002 in China [48]. This increase in obesity is associated with an increase
in the prevalence of erosive esophagitis in Asia, as shown in studies from Korea
[49], Japan [50], and China [51].

Helicobacter pylori and GERD

Helicobacter pylori infection decreases gastric acid secretion by causing atrophic
gastritis [52]. Although the prevalence of H. pylori is steadily decreasing in indus-
trialized nations, probably due to improved hygiene and socioeconomic factors,
approximately 50% of the world’s population is still colonized with H. pylori. In
Asia, there is a geographic variation in the seroprevalence rates of H. pylori infec-
tion. In general, the seroprevalence rates in less developed or developing countries
are more than 50%. Among East Asian countries, the overall seroprevalence rate
ranges from 58% in China to 39% in Japan. Among Southeast Asian countries, the
reported seroprevalence rate is 36% in Malaysia, 31% in Singapore, and 57% in
Thailand [54].

Recent epidemiological studies have shown that H. pylori infection, especially
that with cytotoxin-associated gene A (cagA)-positive strain, has a protective effect
against the development of GERD and its complications, such as Barrett’s esopha-
gitis or esophageal adenocarcinoma [54]. In Japan, Koike et al. [55] showed that H.
pylori infection was present in 34.3% patients with erosive esophagitis and in 76.2%
control subjects (OR 0.163, 95% CI 0.09-0.29). Overall acid secretion was higher
in patients with esophagitis. Among H. pylori-positive patients, acid secretion was
higher in patients with esophagitis as compared to those without esophagitis.
Chourasia et al. [56] from India showed that patients with H. pylori infection had
lower level of gastric acid and less severe reflux. Low gastrin-17, higher age, hiatus
hernia, and the absence of H. pylori were the best predictors for erosive
esophagitis.

Earlier studies showed that H. pylori infection in Japan was very low in children
under 10 years old (~5%) but was higher among individuals born before 1950 [57].
Subsequently, Fujisawa et al. [45] reported that the prevalence of H. pylori antibod-
ies in a group of Japanese people was 72.7% (CI 95%, 68.0-77.3) in 1974, 54.6%
(CI195%, 49.1-60.0) in 1984, and 39.3% (CI 95%, 34.1-44.4) in 1994. Changes in
the environmental hygiene after World War II may be related to the decreasing prev-
alence of H. pylori infection in Japan.

The prevalence of H. pylori infection in patients with reflux esophagitis nega-
tively correlates with the severity of the disease, i.e., the prevalence of H. pylori
infection in patients with mild and severe reflux esophagitis was lower than that in
healthy controls [58]. Only 10.5% of a cohort of Japanese patients with reflux
esophagitis progressed to more severe grade of esophagitis, and none developed
Barrett’s esophagus over a follow-up of 2-9 years [59].

Also, H. pylori infection is less common, and atrophic gastritis is less severe,
in patients with reflux esophagitis than in those without the disease [60]. Therefore,
it has been hypothesized that H. pylori-associated atrophic gastritis protects
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against reflux esophagitis. Studies in Japan [27, 61] have shown that advanced
age, male gender, smoking, absence of severe gastric mucosal atrophy, presence
of esophageal hiatal hernia, and high body mass index were associated with reflux
esophagitis. Considering that H. pylori infection is declining in Asia, a marked
increase in the prevalence and severity of reflux esophagitis including Barrett’s
esophagus may occur.

In Western countries, results of studies evaluating the prevalence of H. pylori
infection in patients with GERD are inconsistent, with some reporting an increased
prevalence [62] and others suggesting a decreased prevalence [63]. When the sever-
ity of reflux esophagitis is considered, data consistently suggest that patients with
more severe esophagitis, including Barrett’s esophagitis, have a lower prevalence of
H. pylori infection rate than healthy controls. Data from seven studies conducted in
Europe, the United States, and Japan showed that the overall prevalence of H. pylori
infection rate in patients with Barrett’s esophagitis was 23.5% (range 29-41%)
compared with 34.5% (range 29-41%) in patients with less severe forms of reflux
esophagitis and 52.3% (range 28.4-76%) in healthy controls [64—-68]. Another
explanation for the discrepancy between Asian countries and Western countries may
be based on the presence of severe gastric mucosal atrophy, not simply by the status
of H. pylori infection.

Summary

When based on symptoms, GERD is reported to be more common in Western coun-
tries compared to Asian countries. Furthermore, among erosive esophagitis, moder-
ate to severe forms of erosive esophagitis is reported to be more common in Western
countries. These epidemiological differences between the two areas suggest that the
pathophysiology of GERD in Asian countries differs from that in Western countries.
So far, three possible reasons or mechanisms are inferred as follows: increase in
gastric acid secretion partly due to changes in dietary habits to Western style, the
decrease in H. pylori infection, and more attention being paid to GERD as well as
advanced high-resolution endoscopic imaging. Considering the above trends in
Asian countries, we will see a rapid decline in H. pylori infection rates in Asian
countries in the future, associated with a marked increase in the incidence of reflux
esophagitis, although it is still unknown whether severe forms of reflux esophagitis
including Barrett’s esophagitis and Barrett’s esophageal adenocarcinomas may also
increase.
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Diagnosis of GERD: Clinical, pH,
and Impedance—What Is the Best
Approach?

Hiroto Miwa, Takashi Kondo, and Takahisa Yamasaki

Abstract

There are various diagnostic tools for gastroesophageal reflux disease (GERD),
such as GERD questionnaires, endoscopy, PPI tests, pH monitoring, and imped-
ance testing. The role of endoscopy in the diagnosis of GERD may vary depend-
ing on the region. However, diagnosis of GERD should be based on symptom:s,
and these modalities should be used to assist in diagnosis. One should be aware
not only of the diagnostic yield of these tests but also the physical and economic
burden due to their use. This basic concept does not differ whether one is in Asia,
the USA, or Europe. The diagnostic modalities for GERD continue to advance.
Ideally, skillful combination of these new techniques with current practice will
continue to bring improved therapeutic outcomes in GERD patients.

Keywords
PPI tests * pH monitoring ¢ Quest * Frequency scale for the symptoms of GERD
(FSSG) * Impedance test

Introduction

The prevalence of GERD in Asia has increased in recent years [1-3], and the method
of diagnosis is becoming increasingly important. The diagnosis of GERD not only
involves history-taking and symptom analysis but also gastrointestinal endoscopy
and proton pump inhibitor (PPI) tests. Impedance tests and pH monitoring are
conducted at specialized medical institutions. The fact that there are numerous
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diagnostic modalities suggests that not only is the diagnosis difficult but also that
one needs to understand the characteristics of the respective diagnostic modalities,
as well as their advantages and disadvantages when diagnosing GERD. A good
understanding of the best diagnostic tool in a given case is also important. This
chapter will give an outline of the various diagnostic modalities for the diagnosis of
GERD and also discuss which diagnostic tools are best suited for the same.

Issues and Controversies Surrounding Symptom-Based
Diagnosis of GERD

The greatest problem for GERD patients is the marked decrease in quality of life
(QOL) [4, 5]. The REQUEST study was done in a cohort of Japanese patients with
reflux esophagitis and has shown a decrease in health-related quality of life
(HRQOL) [6], which correlated with GERD symptoms. The purpose of GERD
therapy is to alleviate symptoms and improve QOL and to enable the patient to lead
a comfortable life. GERD treatment should be directed toward primarily reduction
or disappearance of symptoms. In addition to being the most effective, a diagnosis
based on symptoms is the most convenient and least invasive method. It is the most
economical way to make a diagnosis. According to a large-scale questionnaire sur-
vey conducted among 847 gastrointestinal specialists in six East Asian countries,
the tools used to diagnose GERD were symptoms in 61% of cases, endoscopy in
31%, PPI tests in 21%, a GERD-specific questionnaire in 10%, pH monitoring in
7%, and impedance testing in 3%. Symptoms were the most common basis for
diagnosis [7].

However, individual patients may report the same symptoms differently, and
these individual differences must be taken into consideration. For example, typical
symptoms of GERD such as heartburn and acid reflux may be perceived differently
between individuals, and not all patients will necessarily experience similar symp-
toms. In practice, heartburn may be understood differently by healthy subjects,
patients with erosive or nonerosive esophagitis (NERD), and medical staff. In addi-
tion, these different groups may associate heartburn with a wide range of symptoms
[8]. Furthermore, understanding of the symptom “heartburn” may differ based on
race, sex, culture, and individual differences, and some authorities suggest that the
understanding of heartburn symptoms may differ between Asia and Western coun-
tries [9]. A study in the USA investigated the frequency of heartburn and the level
of understanding of the term “heartburn” in Caucasian, African-American, and
Asian subjects; the results suggested that Asians report a low incidence of heartburn
and have little understanding of that condition [10]. This suggests that symptom-
based diagnosis of GERD might be less precise in that population. A modality to
assist with or confirm GERD diagnosis is thus required.
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The Utility of a Medical Questionnaire in GERD Diagnosis

Medical questionnaires are used in order to increase the effectiveness of diagnosis
based on symptoms or to objectively assess therapeutic effects. These question-
naires may also be used to aid in the diagnosis of GERD by general practitioners.
The self-administered medical questionnaire for diagnosis of reflux disease
(QUEST) devised by Carlsson and Dent in 1998 is widely used [11]. It comprises
seven items that are characteristic of GERD (presence of subjective symptoms asso-
ciated with GERD including heartburn and chest pain, relationship to meals, rela-
tionship to meal contents, response to antacids, posture-based change in symptoms,
effects of activities that increase intraabdominal pressure, change in symptoms
when reflux occurs). When the cutoff score is set at four points, sensitivity is 70%
and specificity is 46% for erosive GERD and 92% and 19%, respectively, for GERD.

The GERD Q is also a self-administered patient questionnaire; its usefulness was
reported in 2009 during a large-scale clinical study in Europe (DIAMOND study)
[12]. It has a total of six questions: three questions from the Reflux Disease
Questionnaire (RDQ) [13], one question from the Gastrointestinal Symptom Rating
Scale (GSRS) [14], and two questions from the Gastroesophageal Reflux Disease
Impact Scale (GIS) [15]. The GERD Q has fewer question items than the QUEST
questionnaire and was created to be a useful diagnostic tool in primary care. The
sensitivity and specificity for GERD are 65% and 71%, respectively [12], making it
non-inferior to the QUEST questionnaire. The score from the GERD Q question-
naire has been shown to correlate with reflux esophagitis at endoscopy and to the
results of esophageal pH monitoring [12]. The usefulness of the GERD Q question-
naire has also been reported in a multicenter survey in China [16].

In Japan, the frequency scale for the symptom of GERD (FSSG), developed by
Kusano et al. in 2004, is also used [17]. The FSSG consists of simple questions
about the 12 highest-ranked symptoms that are commonly seen in GERD. These
symptoms are ranked for frequency on a scale of 0—4. The higher the total score, the
higher the possibility of GERD. When the cutoff value is set at eight points, the
sensitivity is 75% and the specificity is 64%, i.e., similar to the QUEST question-
naire [18]. The FSSG is better suited than other questionnaires to assess improve-
ment in therapeutic effects and is widely used in Japan.

In other parts of Asia, however, sensitivity and specificity are approximately
70%, regardless of which questionnaire is used. Since the level of understanding of
symptoms like heartburn is lower than in Europe and America [9, 10], proposals
have been made to use translations of foreign-language questionnaires into local
languages or to develop original questionnaires in the non-English-speaking coun-
tries of Asia [19].

The PPI Test

If typical symptoms of GERD (heartburn and acid reflux or regurgitation) are pres-
ent, then a PPI test may be used to confirm the diagnosis. The patient is given a
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high-dose PPI orally for 1-2 weeks; a positive therapeutic response indicates the
presence of GERD. This test is conducted routinely in Western countries because it
enables diagnosis of GERD noninvasively and is convenient and cheap [20]. When
used only for diagnosis, the high-dose PPI is administered for 1-2 weeks; when
used therapeutically, it is administered for 1-4 months [21]. In Western countries,
the sensitivity and specificity of GERD diagnosis using the PPI test are 75%-90%
and 45%-71%, respectively [22-27]. The test is considered useful for early-stage
diagnosis. However, in East Asia, the method used for GERD diagnosis is largely
dependent on the level of health care and medical economic conditions in each
country. In countries like Japan and South Korea, endoscopy tends to be more com-
monly done than the PPI test to exclude GERD as a cause of symptoms [7]. The
frequency of infection with H. pylori is higher in Asia than in Western countries,
and there is a higher background morbidity of organic diseases such as gastric can-
cer and gastroduodenal ulcers. Thus, both doctors and patients tend to prefer an
endoscopic examination as the first choice for diagnosis of GERD. This practice
was supported in a recent report that checking for H. pylori and performing endos-
copy are more cost-effective than the empirical PPI test in Asia, where the H. pylori
infection rate is high [28]. On the other hand, physicians in the USA tend to be
reluctant to use endoscopy as an early diagnostic option for GERD. The American
College of Physicians (ACP) recommends the use of upper gastrointestinal endos-
copy in patients who have warning symptoms (including dysphagia, bleeding, ane-
mia, weight loss, recurrent vomiting) in addition to heartburn; also endoscopy
should be done only if there is no success from a trial of PPI treatment lasting
4-8 weeks [29] and that unnecessary endoscopies should be avoided. This new way
of thinking is also advocated in Asia, where endoscopy should be limited to high-
risk groups such as elderly patients and those with dyspepsia, a history of ulcers, a
family history of gastric cancer, or the presence of warning symptoms [30]. A mul-
ticenter study (the FUTURE study) was recently conducted in Japan on patients
who presented with upper gastrointestinal symptoms including heartburn and were
diagnosed with “chronic gastritis” by their physician. Gastric or esophageal cancer
was noted in only 0.2% of those who underwent endoscopy, and organic disease
was noted in only 6.2% [31]. In Asia, further data will be required to determine
whether it is truly necessary to perform endoscopy before the PPI test.

According to the Montreal definition [9], “GERD is a condition that develops
when the reflux of gastric content causes troublesome symptoms or complications,”
which includes extraesophageal symptoms as well as the typical symptoms. Among
the extraesophageal symptoms, it is important to differentiate non-cardiac chest
pain (NCCP) from conditions that require emergency management, such as acute
coronary syndrome or dissecting aortic aneurysm. In a review of NCCP and GERD,
Liuzzo et al. [32] reported that GERD was present in 44% of NCCP cases and that
a direct relationship was found between chest pain and reflux in a high percentage
of subjects (67%). There are also reports that 26-35% of asthma patients [33-35]
and 75% of chronic cough patients [36] were found to have GERD. Thus, there is
value in first attempting a PPI test in patients with suspected GERD due to atypical
or extraesophageal symptoms without the typical symptoms of heartburn or acid
reflux. Findings from a meta-analysis suggest that it is reasonable to use a PPI test
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to identify and diagnose GERD patients from among NCCP patients [37] and that
NCCP patients can also experience therapeutic effects from PPIs [38]. The Asia
Pacific Consensus on the management of GERD suggested that a therapeutic trial of
PPI for patients with NCCP remains the most practical approach in primary care,
owing to the low sensitivity of endoscopy and limited access to pH monitoring [39].
The PPI test is also reported to be useful for diagnosing asthma patients [40] and
patients with laryngopharyngeal symptoms [41, 42].

GERD Diagnosis Using pH Monitoring

In a patient who does not respond to PPI, endoscopy should be performed. However,
endoscopy is normal in about 71-95% of GERD patients from Asia [43]. In such
patients, pH monitoring and impedance examinations may be required to investi-
gate the relationship between acid reflux and the appearance of the symptoms. This
procedure is useful for providing a definitive diagnosis in patients who complain
about typical and/or atypical symptoms of GERD, regardless of whether there is
obvious mucosal injury in the esophagus. Since pH monitoring can directly quantify
the gastric acid reflux within the esophagus and can examine the relationship
between the symptoms reported by the patient and actual reflux, it provides valuable
information not available from other tests and procedures. Indices such as the symp-
tom index (SI) [44, 45], symptom sensitivity index (SSI) [46], and symptom-
association probability (SAP) [47] are used to assess the relationship between
symptoms that occur during the investigation and actual reflux. Two US guidelines
mention the indications for pH monitoring in clinical use [48, 49]. In Asia, the
monitoring of pH is conducted primarily at research institutions.

In patients positive for GERD on endoscopy, reproducibility for two pH monitor-
ings is 84-93% [50], and diagnostic sensitivity and specificity are reported to be
75%-96% and 60%—100%, respectively [51]. Monitoring of pH is thus considered
an excellent method of detecting acid reflux within the esophagus. However, no
abnormal acid reflux is noted in 50% of nonerosive reflux disease (NERD) patients,
and of those, 63% are reported to have a symptom index below 50%. In NERD,
patients with symptoms may often have no relationship to acid reflux [52]. In addi-
tion, conventional pH monitoring seen in PPI-resistant GERD patients shows nor-
mal values in 69% of patients receiving usual doses of PPI and in 96% of patients
on double doses [53]. In other words, in NERD and PPI-resistant GERD, even if pH
metry is normal, GERD symptoms may be present due to non-acid reflux or reflux
of gas or gastric contents. Such conditions cannot be detected by pH monitoring.
Conventional pH monitoring requires insertion of a transnasal pH catheter which
restricts daily activities and causes mild discomfort to the patient. In order to resolve
these problems, the pH measurement capsule, which is endoscopically attached to
the esophageal mucosa, has been in use in the last few years; pH is monitored by a
wireless device (Bravo-R) that permits evaluation for 24-48 h. These devices are
being used in a clinical setting in Europe and the USA. However, the capsule is
expensive, and occasionally the capsule may detach early (within 16 h in 3.5% of
patients and within 36 h in 10.6%) [54].
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Combined Multichannel Intraluminal Impedance and pH (Mli-pH)
Monitoring

Conventional esophageal pH monitoring has been limited to evaluation of pH
changes within the esophagus (Figs. 5.1, 5.2, and 5.3). The esophageal impedance
test can determine whether gastroesophageal reflux is due to antegrade or retrograde
movement of the esophageal contents. It is also possible to assess the characteristics
of reflux contents, i.e., whether they are liquid or gas or a combination of the two.
Additionally, the most useful characteristic of the MII-pH method is the ability to
simultaneously measure pH at multiple locations in the esophagus and thus to deter-
mine whether the refluxate is acidic or non-acidic [55]. The indications for imped-
ance monitoring in the ACG guidelines [49] include the treatment of PPI-resistant
NERD in patients who complain of heartburn and acid reflux after PPI treatment.
According to Bredenoord et al., the indications for this modality include reflux
symptoms resistant to inhibition of acid secretion, unexplained chronic cough, sus-
picion of rumination, excessive belching, and reflux symptoms in achlorhydria [56].
In 168 GERD patients who remained PPI resistant even after treatment with double-
dose PPI, Vela et al. performed 24-h esophageal MII-pH monitoring while the
patients were receiving PPI. Results showed that 16 patients (11%) had acid reflux
associated with symptoms, and 53 patients (37%) had non-acid reflux with a posi-
tive symptom index. They also reported that, in PPI-resistant GERD, symptoms
were caused by non-acid reflux in 37% of patients under treatment with PPIs [57].
It is possible that reflux in these patients gets overlooked during conventional pH
monitoring. Such findings serve to highlight the usefulness of clinical application of
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Fig. 5.1 Impedance-pH monitoring. We usually use this catheter which has >18-cm esophageal
length, 6 impedance (spaced 2 cm), 2 pH channels (gastric and esophageal), —15 and 0 cm, diam-
eter 6.4 FR/2.13 mm (ComforTec MII, Sandhill Scientific, Inc. Highland Ranch, CO, USA)
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Inpedance
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Fig. 5.2 Schematic illustration for rationale of impedance. In liquid reflux, the impedance
decreases as the electric resistance of the catheter membrane decreases. In the reflux event, the
impedance decreases sequentially from the lower part of the esophagus to the oral side. In the
recovery phase, the impedance returns to the baseline from the oral to the lower part. A reflux
episode was defined as the presence of a retrograde waveform showing a 50% decline in imped-
ance from baseline. On the contrary, gas provides high electrical resistance which results in incre-
ment of the impedance. Also in gas reflux, the impedance increases from the lower part of the
esophagus to the oral side and recovered in a reversed manner
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Fig. 5.3 Presentation of the case with non-acid reflux detected by impedance-pH monitoring.
This is an impedance record showing the impedance-pH monitoring data of a 70-year-old woman
with continuous epigastralgia. We see the reflux event that is shown in the yellow zone, where we
notice the clearly decreased impedance waves on channel 36, suggesting this is a liquid reflux. At
the same time, intraesophageal pH data on channel 7 did not show any pH changes, suggesting the
reflux was non-acidic. We can also recognize the reflux liquid did not reach the upper part of the
esophagus, as channels 1 and 2 did not detect impedance change
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the impedance monitoring. In addition, the consensus regarding the definition and
detection of acid reflux, non-acid reflux, and gas reflux during gastroesophageal
reflux (GER) monitoring [58] indicates that an assessment of GERD by pH moni-
toring alone is insufficient. GERD symptoms are potentially associated with weakly
acidic reflux and gas reflux that are not detected during pH monitoring, and that
reflux is best detected using the MII-pH method. Patients in whom MII-pH monitor-
ing does not show any evidence of reflux are likely to have functional heartburn or
hypersensitivity of the esophagus [57, 59]. In other words, the MII-pH monitoring
tests are able to capture acid/non-acid reflux in greater detail because the pH meter
is combined with an impedance monitoring device. This makes it possible not only
to detect pathology in PPI-resistant GERD and NERD patients but also to enable a
new diagnostic classification of functional heartburn. Two impedance parameters
evaluating esophageal chemical clearance (post-reflux swallow-induced peristaltic
wave [PSPW] index) [60] and mucosal integrity (mean nocturnal baseline imped-
ance [MNBI]) [61] are under evaluation. The PSPW index [60] assesses chemical
clearance after an episode of reflux; lower values are found in erosive reflux disease
(ERD) than in nonerosive reflux disease (NERD). MNBI helps to distinguish hyper-
sensitive esophagus from functional heartburn [61]. Recently, Frazzoni et al. con-
cluded that the PSPW index and MNBI increase the diagnostic yield of impedance
pH monitoring in patients with reflux disease, as compared with pH-only data [62].

Conclusions

The basis of GERD therapy is a diagnosis based on symptoms; various diagnostic
tools such as GERD questionnaires, endoscopy findings, PPI tests, pH monitoring,
and impedance tests are used to support and verify this symptom-based diagnosis.
The diagnostic modalities for GERD continue to advance. However, unless a diag-
nosis is based on symptoms, we should be aware that the physical and economic
burden of the tests placed on patients is considerable. These modalities should be
used to assist in diagnosis, rather than play a central role. This basic concept does
not differ, whether one is in Asia or in the USA or Europe. Ideally, skillful combina-
tion of these new techniques with current practice will continue to bring improved
therapeutic outcomes for GERD patients.
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Role of Endoscopy and Novel Imaging
in GERD

Rupa Banerjee and Duvvur Nageshwar Reddy

Introduction

Gastro esophageal reflux disease (GERD) is a condition which develops due to
reflux of gastric contents into the esophagus causing symptoms, complications, or
both.

GERD-related symptoms are common, affecting 25-30% of the general popula-
tion in the west. Recent studies suggest a worldwide increase in prevalence of at
least 4% per year [1].

GERD is less prevalent in the Asia Pacific region but appears to be on a rapidly
rising phase [2]. Needless to say, it causes a significant decrease in quality of life
and is a huge economic burden [3, 4].

Upper gastrointestinal endoscopy and examination of the esophagus has been the
most widely used modality for the diagnosis and grading of severity of erosive
reflux disease and its complications. It also allows tissue sampling and application
of therapeutic procedures like dilatation and endoscopic mucosal resection [5].
Quite expectedly, with the increasing prevalence of GERD, the usage of upper GI
endoscopy is on the rise.

Standard endoscopy using white light endoscopy has been the norm. However,
more than 60% of patients with reflux symptoms suffer from nonerosive reflux dis-
ease (NERD) and show no visible changes on white light endoscopy (WLE).

Novel imaging technologies are now evolving which enable better visualization
of mucosal details. These technological advances, such as digital chromoendos-
copy, help circumvent the limitations of WLE in reflux disease by (a) improved
detection of subtle irregularities and (b) characterization of anomalies and possible
optical biopsies, providing real-time diagnosis.
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This chapter aims to discuss the role and appropriate utilization of endoscopy
and novel imaging technology in patients with GERD.

Indications for Endoscopy in GERD

High-definition, high-resolution endoscopy is now widely available and accepted as
standard endoscopic care for GERD across the globe. It enables direct visualization
of the esophageal and gastric mucosa and allows tissue sampling for histology.
GERD is the most common indication for endoscopy.

It is important to clarify here that the diagnosis of GERD can usually be made on
the basis of clinical symptoms alone. Additionally, as mentioned earlier, 50-85% of
patients with GERD have nonerosive reflux disease with a normal endoscopy. The
sensitivity of endoscopy for GERD is low, but it has high specificity at 90-95%.
Empiric medical therapy with once-daily proton pump inhibitors is therefore an
appropriate initial step for uncomplicated disease, and a routine endoscopy is not
warranted. Endoscopy is indicated only if 4-8 weeks of twice-daily PPI fails to
resolve the symptoms [6].

It has been debated whether a screening endoscopy should be done in patients
with well-controlled symptoms for detection of complications like Barrett’s esopha-
gus (BE) or esophageal adenocarcinoma. However, an endoscopy in every patient
with GERD would be a low-yield, high-cost procedure and would still not detect BE
in asymptomatic individuals. Also, numerous studies have now shown that the abso-
lute risk of adenocarcinoma in women even with symptoms is low. Similarly, the
incidence is low in patients <50 years of age and the non-Caucasian population.
Recent guidelines by the British Society of Gastroenterology have clearly stated
that screening endoscopy in an unselected population with reflux symptoms is not
feasible [7]. A reasonable and plausible approach would be to individualize to
patients with chronic symptoms with multiple risk factors (at least three of: age
50 years or older, white race, male sex, obesity). A family history of adenocarci-
noma would also warrant an early examination.

Endoscopy at presentation is indicated only in certain specific situations, listed
below. These include the presence of alarm symptoms of weight loss, dysphagia,
anemia, bleeding, or recurrent vomiting, or the presence of extra-esophageal symp-
toms like hoarseness of voice and cough. The probability of lesion detection is
much higher in the presence of alarm symptoms. In a recent retrospective analysis
of 30,337 patients with dysphagia as an alarm symptom, more than 50% had signifi-
cant findings, primarily stricture formation.

Indications for Endoscopy in Patients with GERD

1. GERD symptoms that are persistent or progressive despite appropriate medical
therapy

2. Dysphagia or odynophagia

3. Involuntary weight loss O5%
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. Evidence of GI bleeding or anemia

. Finding of a mass, stricture, or ulcer on imaging studies

. Evaluation of patients with suspected extra-esophageal manifestations of GERD

. Screening for BE in selected patients (as clinically indicated)

. Persistent vomiting

. Evaluation of patients with recurrent symptoms after endoscopic or surgical anti-
reflux procedures

O 03N L b

Follow-up endoscopy is advocated in patients with a documented severe esopha-
gitis (Los Angeles classification: Grade B and above; Table 6.1) after 8 weeks of PPI
therapy. This helps ensure complete healing and duration of PPI usage. Additionally,
it can detect Barrett’s esophagus in previously denuded esophageal epithelium.
Generally, no further endoscopy is needed if the follow-up endoscopy is normal.

Repeated endoscopies are often needed in cases of esophageal strictures because
recurrence is common, requiring repeated dilatations. The timing of these endosco-
pies can usually be guided by the presence and severity of symptoms. In asymptom-
atic patients with a history of a peptic stricture a repeat endoscopy is not required.

Table 6.1 The modified Los Angeles classification of esophagitis

Grades Image

Grade One (or more) mucosal breaks no longer than
A 5 mm that do not extend between the tops of
two mucosal folds

Grade One (or more) mucosal break more than
B 5 mm long that do not extend between the
tops of two mucosal folds

Grade | One (or more) mucosal breaks that are

C continuous between the tops of two or more
mucosal folds but which involve less than
75% of the circumference

Grade | One (or more) mucosal breaks which involve
D at least 75% of the esophageal circumference
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Surveillance endoscopy has been advocated for the early detection of dysplasia
and/or malignancy in BE by many guidelines. These have been based primarily on
observational data studies that indicate that surveillance correlates with earlier stage
and improved survival from cancer. There are no randomized controlled trials.
Accordingly, upper endoscopy with multiple four-quadrant biopsies every 3 to
5 years is considered adequate. More frequent examinations may be required in
patients with dysplasia due to the enhanced risk of progression. Serial endoscopy
for the detection of BE in patients with chronic GERD symptoms is not
recommended.

Endoscopy for Diagnosis and Grading of Severity of GERD

Upper endoscopy is the standard for documenting the presence and extent of esoph-
agitis and excluding other etiologies for the patient’s symptoms.

Edema and erythema are the earliest endoscopic signs of acid reflux, but these
findings are nonspecific and dependent on the quality of endoscopic images. Other
signs are friability, granularity, and red streaks as a direct consequence of gastric
acid injury. Mucosal friability is due to enlarged capillaries near the mucosal sur-
face. Red streaks develop upward along the ridges of the esophageal folds.
Progressive acid injury causes shallow breaks or erosions in the mucosa surrounded
by erythema.

Erosions start at the gastroesophageal junction, occurring along the tops of
esophageal mucosal folds where acid injury is most prone. Finally, ulcers develop,
indicating more severe form of esophageal damage involving mucosa or submucosa
[8, 9].

Endoscopy also allows for biopsies in patients with irregular or deep ulceration
and any mass lesion or obvious nodularity and to rule out Barrett’s esophagus.

Numerous studies have shown a specificity of more than 95% for the diagnosis
of GERD. However, it is important to remember here that more than 50% of patients
with GERD symptoms have a normal endoscopy. Also, there is often no correlation
between the severity of symptoms and the endoscopic findings. Empirical treatment
with proton pump inhibitors resolves the symptoms in many cases, further support-
ing the recommendation that endoscopy is not warranted in all cases of GERD.

There are several classification systems for the grading of endoscopic severity of
GERD. The Los Angeles (LA) classification has been the most widely used (see
Table 6.1). The severity of endoscopic findings on LA classification has correlated
well with the pH-metry data. This system has demonstrated good intra- and interob-
server agreement [10].
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Role of Newer Imaging Technologies in GERD
and Complications

There are two primary limitations of conventional white light endoscopy (WLE) in
the GERD spectrum:

Nonerosive Reflux Disease More than 60% of patients suffering from reflux
symptoms show no visible changes on WLE [11]. Consequently, NERD has
remained a heterogeneous disease with reflux symptoms and an unpredictable
response to antireflux therapy. It appears possible that minute mucosal changes and
minimal change esophagitis are not adequately visualized by conventional WLE
[12, 13].

Barrett’s Esophagus (BE) and Surveillance Amidst the increasing worldwide
prevalence of GERD is the rising incidence of complications, including BE and
esophageal adenocarcinoma [14]. Here again early neoplastic lesions are difficult to
diagnose with WLE. Four-quadrant biopsies every 2 cm length is time consuming
and has been associated with high sampling error. Moreover, the low incidence
(0.5% per year) reduces the cost-effectiveness of this laborious surveillance mea-
sure (Fig. 6.1a and b) [14-16].
Endoscopic imaging today has evolved beyond the confines of white light endos-
copy to advanced optical imaging with a precise and real-time endoscopic diagnosis
[17]. It has also helped in the early diagnosis of complications with targeted biop-
sies (Fig. 6.2a and b).

These technological advances have helped circumvent the limitation of WLE in
reflux disease by (a) improved detection of subtle irregularities, and (b) character-
ization of anomalies and possible optical biopsies, providing real-time diagnosis.

Fig. 6.1 (a) Barrett’s esophagus on WLE; (b) on NBI a ridged pit pattern with regular vascular
pattern clearly identified
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Fig. 6.2 NBI in the detection of complications. (a) Long-term peptic stricture with proximal
ulceration on WLE. (b) Area of irregular microvessel pattern noted on NBI with magnification
(inset). Carcinoma in situ detected on targeted biopsy

Newer imaging technologies used in GERD can be categorized into:

1. Image-enhanced endoscopy or field enhancement technologies. This involves
contrast enhancement using dye (chromoendoscopy) or digital techniques
including:

(a) HRME
(b) NBI, i-scan, FICE
(c) Autofluorescence endoscopy

2. Virtual histology or point enhancement for in vivo histological examination dur-
ing endoscopy:

(a) Confocal laser endomicroscopy
(b) Endocytoscopy

High-Resolution Magnification Endoscopy (HRME)

High-resolution magnification endoscopy (HRME) involves the use of high-
resolution endoscopes of around 850 K pixel density with a movable lens and optical
zooming facility of up to x200 magnification. This results in a higher-resolution
magnified image with the ability to detect and discriminate minute lesions [18].
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HRME has been able to identify subtle changes such as punctuate erythema,
pinpoint vessels, and triangular indentations above the Z line (GE junction) in sub-
jects with otherwise normal WLE [12].

A few studies have evaluated these changes as markers of minimal change
esophagitis in NERD. Kiesslich et al. demonstrated endoscopic signs of minimal
change esophagitis for the prediction of NERD in 39 patients before and after treat-
ment with esomeprazole [19]. In a small pilot study of 18 patients, we found subtle
vascular pattern changes including the comma-shaped intrapapillary capillary loops
in subjects with nonerosive reflux disease, which resolved after PPI therapy [20].

HRME was described for detection of BE by Guelrud in 2001 [21] and a Japanese
group in 2002 [22]. Subsequently HRME alone for the characterization of BE has
not been much reported. However, increased detection rates of intestinal dysplasia
and high-grade dysplasia have been reported when HRME is used in conjunction
with indigo carmine dye spraying or NBI [23].

The primary limitation of magnification endoscopy has been a substantial inter-
and intraobserver variability with unacceptable kappa levels. The advent of newer
generation endoscopes including narrow-band imaging with greater contrast
enhancement has better defined and categorized the changes of both minimal change
esophagitis and BE.

Chromoendoscopy

Chromoendoscopy involves the topical application of dyes for image enhancement
during endoscopy. Vital stains which actively stain the cells and contrast stains,
which are not absorbed but pool in the crevasses of the mucosa, are used. Of these,
Lugol’s iodine, methylene blue, and indigo carmine are most commonly used for
the esophagus [18].

Lugol’s iodine has been used to identify minimal mucosal breaks and can iden-
tify minimal change esophagitis in a subset of patients with NERD and normal
WLE. Iodine is absorbed by the glycogen-containing nonkeratinized squamous epi-
thelium of the normal esophagus. Inflammatory or dysplastic squamous epitheliums
do not stain and appear as unstained streaks [24].

Methylene blue and indigo carmine spraying has primarily been used to charac-
terize BE [25, 26]. Five distinct patterns of columnar-appearing mucosa have been
identified including small/round, straight, long oval, tubular, and villous. Metaplastic
tissue has been associated with the tubular and villous patterns in reported series.
The results of chromoendoscopy for the diagnosis of dysplasia in BE have been
quite inconsistent. However, there has been a consistent and significant reduction in
the number of biopsies required for diagnosis [18, 26].

Overall chromoendoscopy has limited usage in GERD in view of inconsistent
results, possible DNA effects of the vital dyes, inability to detect superficial vascu-
lar patterns, and of course the time-consuming and messy procedure. The advent of
the no-dye “switch of the button” digital chromoendoscopy is set to replace chro-
moendoscopy [27-29].
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Digital Chromoendoscopy (NBI/i-scan/FICE)

Digital chromoendoscopy has been developed as an alternative method of visual
enhancement similar to chromoendoscopy. These novel optical technologies include
narrow-band imaging (NBI), i-scan, and FICE, which can demonstrate and distin-
guish the alteration in the pit pattern and vasculature between inflammatory and
neoplastic lesions [30].

Narrow-band imaging developed by Olympus Medical Systems (Olympus,
Japan) is the most well-recognized advance in endoscopic imaging. This involves
the placement of narrow-band pass filters to obtain tissue illumination at selected
narrow wavelength bands, enhancing visualization and assisting in tissue character-
ization, differentiation, and diagnosis.

i-scan from Pentax (Montvale, NJ) and Fuji Intelligent Chromo Endoscopy
(FICE) (Fujinon, Wayne, NJ) on the other hand involve spectral estimation technol-
ogy and are based on post-imaging processing. There is no optical filter involved in
contrast to NBI. Only a limited number of studies have been reported with i-scan/
FICE.

NBI of the Normal Esophagus

On NBI, the stratified squamous epithelium of the esophagus appears featureless
and has no pit pattern. There is a regular palisading capillary network. The intrapap-
illary capillary loop (IPCL) pattern, which is barely visible on WLE, is clearly out-
lined on NBI and plays an important role in the diagnosis of GERD and related
complications [30]. The normal IPCL is a smooth-running, small-diameter capillary
vessel positioned upright from a branching vessel about 10 pm in size. The branch-
ing vessels appear green, while the IPCLs are observed as dark brown loops/dots on
NBI [31].

IPCLs have shown characteristic changes including dilatation, prolongation,
meandering, and irregularity in form and caliber, according to the extent of tissue
atypism from inflammation to dysplasia and cancer. Many of these publications are
in Japanese. Inoue et al. have actually classified IPCLs from Type I (normal), Type
II (inflammation), Type III (borderline), Type IV (carcinoma in situ), to Type V
(invasive CA) (Fig. 6.3) [31, 32].

NBI Endoscopy in GERD

Conventional WLE has often been considered to be a relatively insensitive test for
GERD because it is able to identify lesions in only 40% of cases with symptoms.
[33] The ability of NBI to depict subtle mucosal lesions has improved the diagnostic
accuracy in GERD.

Various subtle changes not seen regularly on WLE have been noted on NBI. These
have included: (a) increased Type II IPCLs (elongated and arranged in linear orien-
tation) above the Z line; (b) punctate erythema proximal to the Z line; (c) increased
vascular markings distal to the Z line; (d) triangular indentations of columnar
mucosa at the SC junction; and (e) islands of squamous epithelium distal to the Z
line.
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Fig. 6.3 The IPCLs: Type I to Type V. Note the gradual dilatation, tortuosity, and change in cali-
ber from normal to esophageal malignancy

Some of these changes have been found to be reversible on PPI therapy and may
represent the true endoscopic markers of minimal change esophagitis.

Sharma et al. in the landmark study of 80 patients with GERD reported an
increased number and dilatation of IPCLs as the best predictors of GERD on multi-
variate analysis. The maximum, minimum, and average number of IPCLs per field
was significantly greater in GERD. Also, a significantly higher proportion of
patients with GERD had changes in the number (OR 12.6; p > 0.00001), dilatation
(OR 20; p > 0.0001), and tortuosity (OR6.9; p > 0.001) of IPCLs [34].

Similarly, we evaluated 60 patients with NERD on WLE by NBI. Minimal
changes were detected in 21 patients. Increased and dilated IPCLs were noted most
frequently in 19/21 (90.4%) patients. Increased vascular markings with hyperemia
and punctate erythema proximal to the Z line was detected in 15/21 (71.4%).
Interestingly, these resolved in 95% cases on PPI (pantoprazole) therapy [35].

Fock et al. in a recent study of 107 subjects used simpler criteria to identify mini-
mal change disease. Micro-erosions, increased vascularity, and pit pattern at the GE
junction not seen on WLE were identified on NBI. Micro-erosions were present in
100%, 92.8%, and 23.3% of GERD, NERD, and controls, respectively. An increase
in vascularity was noted in 95.1% GERD, 91.7% NERD, and 36.7% of controls.
The increase in vascularity with the absence of round pit pattern was helpful to dif-
ferentiate NERD from controls, with a sensitivity of 86.1% and specificity of 83.3%,
respectively. In addition, there was good interobserver agreement for the presence
of micro-erosions (kappa 0.89), increased vascularity at SCJ (kappa 0.95), and
round pit pattern (kappa 0.80) [36].
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Figs 6.4 (a) Normal-appearing GE junction on WLE; (b) fine linear erosion clearly visible on
NBI; (¢) typical appearance of minimal change esophagitis with dilated IPCLs arranged in a linear
fashion (inverted fir tree)

A recent study found subjects with minimal changes on NBI (normal on WLE)
responded better to PPI. Accordingly, NBI could be used for prediction of therapeu-
tic response to PPI in NERD. [37].

The ability of NBI to depict small erosive foci could also increase consistency in
the grading of erosive disease (GERD). On NBI, the limit between the squamous
and columnar epithelium is clearly demarcated. Inflamed mucosal breaks appear
dark brown, corresponding to the crowding of capillaries. This provides a sharp
contrast to the greenish featureless epithelium. We find a classical appearance of
minimal change esophagitis on NBI in a subset of patients with normal WLE (Fig.
6.4a—c). This includes a central fine ridge above the Z line, with plenty of dilated
intrapapillary capillary loops (IPCLs) arranged in a linear fashion giving an inverted
fir tree appearance, which resolves on PPI therapy [38]. In a recent comparative
study of endoscopic images of 230 patients by WLE and NBI, both intra- and
interobserver reproducibilities in grading esophagitis were improved with NBI
(kappa 0.62 vs. 0.45) [39].

It appears reasonable to infer that a subset of patients with NERD would have
minimal change esophagitis, which would respond therefore to PPI therapy. NBI
endoscopy would thereby substantially improve our ability to predict therapeutic
response in patients with reflux disease and optimize therapy.

There are still some limitations on the routine use of these endoscopic criteria in
clinical practice. The assessment of dilated and tortuous IPCLs could be subjective,
and objective manual counting of IPCLs is time consuming and complicated, as
only a small area can be seen at one time.

Feasibility of FICE/I-Scan for the Diagnosis of GERD
These post-processing systems have been recently evaluated for the detection of
mucosal breaks in GERD. Publications are limited.

In a study of 50 patients with reflux symptoms, the detection rates of mucosal
rates improved with i-scan. The degree of esophagitis could be upgraded in 10% of
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cases [40]. A similar small study with FICE has shown higher sensitivity, NPV, and
accuracy than WLE. However, the interobserver agreement was poor [41].

NBI Endoscopy in Barrett’s Esophagus

Barrett’s esophagus (BE) is a known premalignant lesion and has been attributed to
the increasing incidence of esophageal adenocarcinoma, especially in the western
world. Accordingly, regular surveillance of BE with random four-quadrant biopsies
every 1-2 cm has been the standard practice. However, the distribution of dysplasia
within BE is patchy and not clearly visible with WLE. The random biopsy tech-
nique is thus suboptimal and subject to sampling error.

The role of NBI in detection of BE and early cancer has been evaluated in quite
a number of studies. A spectrum of changes from columnar epithelium (CLE) to
high-grade dysplasia (HGD) and malignancy has been described.

Kara et al. classified Barrett’s according to the mucosal pattern (flat, villous/
gyrus, irregular), vascular pattern (regular, irregular, long branched), and the pres-
ence of abnormal blood vessels. Intestinal metaplasia was associated with the vil-
lous/gyrus patterns in 80% of cases and a flat mucosa in 20% of cases. On the other
hand, high-grade dysplasia was characterized by irregular/disrupted mucosal and
vascular patterns with abnormal blood vessels [42].

Sharma et al. used a simplified version with mucosal (ridged/villous, regular,
irregular) and vascular (normal and abnormal) patterns. Here the ridged/villous pat-
tern had a sensitivity, specificity, and PPV of 93.5%, 85%, and 94.7%, respectively,
for the diagnosis of SIM. The distorted vascular pattern had a sensitivity and speci-
ficity of 100% and 98.7% [43].

Goda et al. used a more elaborate classification of the mucosal patterns into
round/oval, long, straight, villous, cerebriform, and irregular and vasculature into
honeycomb, vine-like, coiled, ivy-like, and irregular [44].

Singh et al. have recently proposed a combined classification based on both the
mucosal and vascular patterns: (1) Pattern A, round pits and regular vasculature; (2)
Pattern B, villous/ridged pits and regular vasculature; (3) Pattern C, absent pits but
regular microvasculature; and (4) Pattern D, distorted pits with irregular microvas-
culature. Pattern A had a high PPV (100%) and NPV (97%) for CLE without
SIM. Patterns B and C were indicative of SIM. Pattern D had a PPV and NPV of
81% and 99%, respectively, for high-grade dysplasia [45].

A recent meta-analysis assessed the accuracy of NBI for the characterization of
dysplasia in BE with histopathology, in which 446 patients with 2194 lesions were
assessed. It revealed a high diagnostic precision for HGD with a pooled sensitivity,
specificity, diagnostic accuracy, and AUC revealed of 0.95 (95%CI 0.87-1.0), 0.65
(95% CI10.52-0.78), 37.53 (95% CI1 6.50-217.62), and 0.88 (SE 0.08), respectively.
NBI was also able to characterize SIM with high sensitivity, but the specificity was
poor [46].

Although these studies have shown promising results for NBI in detection of
intestinal metaplasia and HGD, all were performed by experts in single centers and/
or involved relatively small numbers of patients. By contrast, a study comparing
NBYI, indigo carmine chromoendoscopy, and acetic acid chromoendoscopy found no



74 R.Banerjee and D.N. Reddy

benefit from the enhanced imaging methods in identifying early neoplasia in
Barrett’s esophagus [47].

NBI vs. WLE in BE
Head-to-head comparison of NBI and conventional WLE in BE has been done in
terms of sensitivity, specificity, diagnostic accuracy, and image quality.

Hamamoto et al. reported improved visualization of important structures with
NBI. They used a scoring system of 0—4 to grade the quality of images. The squa-
mocolumnar junction was visualized with a score of >3 in 57% of NBI compared to
17% with WLE (p = 0.0002). The blood vessel and CLE observation was also higher
with NBI (100% vs. 80%) [48]. Curvers et al. also reported significantly better
image quality with NBI compared to WLE (11.3 vs. 10.9 on visual analog scale;
p = 0.01). Interestingly however, the diagnostic yield of neoplasia did not improve
(81% vs. 83%) [49]. Singh et al. in a recent study found a significant difference
between NBI and WLE in the detection of high-grade dysplasia (95% vs. 62.5%
p < 0.006). In this study, a combination of WLE with NBI and magnification
achieved a sensitivity, specificity, and accuracy of 90.2, 95, and 91.7% [50].

We find that a majority of studies comparing NBI with WLE and other modali-
ties appear favorable for NBI. However, some interobserver studies have questioned
the additional value of NBI for detection of high-grade dysplasia. NBI does appear
to be operator experience dependent, and a recent study found NBI to be of limited
value in BE with endoscopists in general practice [51].

In conclusion, the primary advantage of NBI is the detection of advanced dyspla-
sia using fewer biopsy samples compared to surveillance WLE and four-quadrant
biopsy. Wolfsen et al. reported 57% detection of dysplasia compared with 43%
with conventional WLE and random biopsies. Additionally, the number of biopsy
specimens in the four-quadrant group was much higher than targeted with NBI
(mean 8.5 vs. 4.7) [52].

Autofluorescence Imaging

Autofluorescence imaging (AFI) is based on the detection of the relative concentra-
tion of endogenous fluorophores and fluorescence emission between healthy and
neoplastic tissue. The use of AFI in GERD is primarily as a wide area functional
imaging of Barrett’s mucosa for identification of dysplastic areas [53].

Two in vivo autofluorescence-based endoscopic techniques have been investi-
gated for detecting early neoplasia in BE:

1. Light-induced fluorescence spectroscopy (LIFS)
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Autofluorescence Endoscopy
LIFS

LIFS can accurately distinguish BE with high-grade intraepithelial neoplasia
(HGIN) from nondysplastic BE. An important drawback is that it only samples a
small area of mucosa, making it impractical as a surveillance tool [54].

A few studies have shown improved detection of high-grade dysplasia and detec-
tion of additional cases on AFL compared to WLE with four-quadrant biopsies. The
sensitivity and PPV, however, are poor, with unacceptably high false positives [55].

However, studies suggest that by combining AFI with another imaging technique
(e.g., narrow-band imaging), false-positive rate can be reduced to 10-26% [56, 57].

As such, the role of AFI as a stand-alone technique for BE appears remote.

Endoscopic Trimodal Imaging (ETMI)

The ETMI system (XGIF-Q240/GIF-FQ260FZ; Olympus, Tokyo) incorporates
high-resolution WLE together with AFI and NBI modalities which can be used in
tandem. The improved sensitivity and specificity of the combined technique are
primarily attributable to reduction of the false positivity of AFI [53].

This has been the primary intention of the studies of trimodal imaging in
BE. Kara et al. first reported a significant reduction of false-positive AFI with tri-
modal imaging [56]. In a similar multicenter trial, Curvers et al. found that AFI
could identify all cases with HGD, and false positivity was reduced by NBI from 81
to 26% [58]. The same group has recently reported improved detection of early
neoplasia with ETMI compared to WLE. Here again, NBI reduced the false positiv-
ity of AFI but did misclassify 17% of cases [59].

Very interestingly, the results were not repeated when the procedures were per-
formed by general endoscopists in the community setting, and the detection of dys-
plasia did not improve with ETMI [57].

Optical Biopsy (Confocal Endomicroscopy)

Confocal endomicroscopy (CLE) and endocytoscopy allow subsurface analysis of
the gastrointestinal mucosa using the principle of optical sectioning. This enables
real-time in vivo histology during ongoing endoscopy. Endomicroscopy and endo-
cytoscopy dramatically expand the imaging capabilities of flexible endoscopy by
their ability to obtain “optical biopsies” of nearly any accessible endoluminal sur-
face. The current CLE incorporates a confocal laser microscope into the tip of a
flexible endoscope (Pentax EC 3830FK, Tokyo, Japan). A probe-based confocal
endomicroscope (Cellvizio, Mauna Kea Technologies, France) is also available.

There is limited full-length publications on the use of CLE in BE, but numerous
abstracts are being presented at the GI conferences [60].
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The main difference between CLE and endocytoscopy is that endocytoscopy is
based solely on high-level magnification using optical lenses. Therefore, because
there is no confocal plane, only the very superficial layer of the mucosa can be
imaged. In addition, the lens must come into direct contact with the tissue being
examined [61].

Becker et al. reported significantly higher microvessel density in neoplastic BE
compared to nonneoplastic (23.6% vs. 14.2%; p > 0.001) on CLE [62].

Kiesslich and colleagues in a study of 63 patients with BE demonstrated good
correlation between in vivo histology and conventional histology in normal squa-
mous vis-a-vis gastric and Barrett’s epithelium. A confocal classification system to
predict the histopathology of the distal esophagus was also proposed.

Nondysplastic BE was characterized by regular villous-like epithelium with dark
goblet cells. An increase in the number of dark cells with an irregular border was
consistent with BE-associated neoplasia. The loss of regular basement membrane
integrity and disruption of the villous epithelial structure suggested HGD/CA [63].

As with new technologies, CLE will need time to move from the research arena
into routine clinical practice [64]. However, initial results for the prediction of dys-
plasia in Barrett’s real time are promising [65].

Newer Imaging Advancements [66, 67]

Spectroscopic techniques such as light-scattering spectroscopy and Raman spec-
troscopy carry diagnostic information on the microstructural and molecular compo-
sition of tissues, which enables early detection of dysplasia. Similarly, peptides
have been used as molecular probes that can be fluorescence tagged and can identify
cell surface targets/molecular markers of neoplasia in BE. The results are promis-
ing. These technological advances have helped circumvent the limitation of WLE in
reflux disease by (a) improved detection of subtle irregularities, (b) characterization
of anomalies, and (c) possible optical biopsies providing real-time diagnosis [68].
However, these novel technologies are very much in the experimental stage and
beyond the scope of this review.

Endoscopic Therapies for GERD

The endoluminal treatment of GERD is evolving and may have the potential to
decrease the need for long-term antisecretory medications in selected patients.

The aim of endoscopic treatment is to create an antireflux barrier and reduce
esophageal exposure to refluxate. This can be achieved by:

1. Improving the gastroesophageal flap valve that serves as a mechanical barrier to
reflux

2. Reducing lower esophageal sphincter relaxation

Remodeling the smooth muscle at the gastroesophageal junction

4. Increasing lower esophageal sphincter length [69]

(O8]



6 Role of Endoscopy and Novel Imaging in GERD 77

Indication for Endoscopic Therapy
Patients who may be candidates for endoscopic GERD therapy include:

1. Patients with refractory GERD, which is defined as persistent heartburn despite
escalating doses of proton pump inhibitors, or residual regurgitation without
heartburn symptoms while on PPIs. Esophageal pH monitoring while on PPIs to
confirm increased esophageal acid exposure is mandatory in such patients.

2. Patients with bile acid reflux or non-acid reflux that has been confirmed by
impedance testing.

3. Patients who are intolerant of PPIs or wish to stop drug therapy due to concerns
about long-term side effects.

4. Patients who are concerned about potential side effects of antireflux surgery,
such as dysphagia or gas/bloat.

5. Patients with symptomatic documented GERD following fundoplication.

In contrast, the following groups of patients are not candidates for any from
endoscopic therapy for GERD:

e Patients who do not respond to PPI therapy, who have negative esophageal pH
studies, and whose symptoms do not temporally correlate with acid events seen
on pH monitoring probably do not have GERD and should not be offered endo-
scopic or surgical therapy for GERD.

e Patients with large, fixed hiatal hernias and esophageal foreshortening are not
good candidates for endoscopic therapy, due to a high risk of technical failure.

Endoscopic Devices for Treatment of GERD

Various types of devices have been developed for the endoscopic treatment of gas-
troesophageal reflux disease (GERD), using approaches such as sewing, transmural
fasteners, endoscopic staplers, and thermal treatment (Table 6.2).

EndoCinch The Bard EndoCinch was the first endoscopic sewing device approved
by the US Food and Drug Administration (FDA) in April 2000. It has the best safety
profile among the endoscopic sewing and full-thickness plication devices.
Prospective observational studies in adults and children have shown mixed results,
with symptomatic success rates ranging from 20 to 82% after at least 1 year of fol-
low-up [70-73].

Adverse events noted in studies of EndoCinch included pharyngitis, vomiting,
abdominal pain, mucosal tears, microperforation, bleeding, dysphagia, broncho-
spasm, and adverse reactions to sedation [74].

EsophyX The EndoGastric Solutions EsophyX EndoLuminal Fundoplication
System is based on the principle to restore angle of His at the gastroesophageal



78 R.Banerjee and D.N. Reddy

Table 6.2 Endoscopic devices for treatment of GERD

Devices that are currently commercially EndoCinch

available EsophyX
Stretta procedure (radiofrequency treatment
for GERD)

Devices that are being studied for the treatment | SRS endoscopic stapling system
of GERD
Devices that are no longer or never became Endoscopic suturing device
commercially available NDO Plicator

Syntheon AntiReflux device

His-wiz device

Enteryx procedure

Gatekeeper reflux repair system
Durasphere GR

junction. It affixes tissue from the GEJ to the fundus to create a neogastroesopha-
geal valve. Efficacy of EsophyX was tested in the largest multicenter prospective
study with a one-year follow-up and included 86 patients, 84 of whom successfully
underwent the procedure. Objective parameters that were examined included esoph-
ageal acid exposure, which improved in 61% of patients, and mean lower esopha-
geal sphincter pressure, which increased significantly from 12 mmHg pre-procedure
to 18 mmHg post-procedure [75].

Radio Frequency Energy (Stretta Procedure) In this procedure radio frequency
(RF) energy is delivered via endoscopic needles placed in the tissues surrounding
the lower esophageal sphincter with constant tissue temperature monitoring to a
prefixed target temperature. The putative mechanisms for efficacy include increased
thickness of the LES muscle, decreased distensibility of the LES without fibrosis,
and decreased frequency of TLESRs.

Many studies have demonstrated efficacy of radio frequency treatment for gas-
troesophageal reflux disease. Overall, 50-80% of patients have reported satisfactory
symptom control or cessation of proton pump inhibitor (PPI) therapy in studies with
average follow-up periods of 1-3 years [76-79].

An Italian study reported 48 months follow-up data for 56 out of 69 patients
undergoing Stretta procedure. RF treatment significantly improved heartburn scores,
GERD-specific quality-of-life scores, and general quality-of-life scores at 24 and
48 months in 52 out of 56 patients (92.8%); 72.3% were completely off PPIs [80].

We have recently demonstrated that the application of electrical stimulation ther-
apy (EST) using a pacemaker significantly and consistently increases the lower
esophageal sphincter (LES) pressure [81]. However, no endoscopic therapy has
been completely effective in normalizing acid exposure, healing esophagitis, con-
trolling reflux symptoms, or allowing patients to be off of all of their antisecretory
medications.

Studies evaluating various endoscopic techniques for the treatment of GERD
have significant limitations. More data from prospective, randomized,
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sham-controlled studies with adequate numbers of subjects is required. Effect of the
various endoluminal treatments on esophageal tissue and the durability of response
are major factors that are areas for further improvement and are important in achiev-
ing better clinical outcomes. If endoscopic treatments are to prove beneficial for
patients with GERD, then devices and techniques need to be optimized and evalu-
ated in well-designed clinical trials.

Thus, the endoscope definitely is a tool to not only diagnose and assess the
patient with GERD but could also become the mode of therapy for the future.
Needless to say, well-designed, independent comparative clinical trials with long-
term follow-up are required before endoluminal therapy comes to clinical practice.

Conclusion

High-definition, high-resolution endoscopy enables direct visualization of the
esophageal and gastric mucosa and allows tissue sampling for histology. GERD is
the most common indication for endoscopy. Improved detection of GERD and sur-
veillance of BE have now become essential in the background of rising incidence
worldwide.

Standard white light endoscopy does have some limitations. Novel-enhanced
imaging technology attempts to circumvent these limitations, and the results appear
promising. NBI has been evaluated extensively and appears to be a useful adjunct to
WLE for identification of minimal change esophagitis and for the targeted investi-
gation of suspicious areas in BE. There is considerable evidence that NBI would
help target endoscopic biopsies and delineate resection margins during endotherapy
of dysplastic areas. We would recommend routine usage for detection of high-grade
dysplasia in Barrett’s esophagus. The days of random four-quadrant biopsies may
well be over.

The primary limitation as with all new technologies is the lack of sufficiently
validated and standardized classification systems and the limited number of ran-
domized controlled trials. Additionally, most of these are conducted at tertiary care
specialized centers. Routine clinical practice and cost-effectiveness remain to be
tested or achieved.
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Medical Treatment for GERD in Asia

Michio Hongo and Julius Carlo R. Rustia

Abstract

Evidence shows that gastroesophageal reflux disease (GERD) is rapidly rising in
Asia. Recent globalization of economies and the associated lifestyle changes
may have tipped the balance in favor of the development of GERD. Medical
treatment consisting of lifestyle and dietary modifications and pharmacologic
therapy are the mainstays of treatment. Only elevation of the head of the bed, left
lateral decubitus positioning, and weight loss have been associated with GERD
improvement. There is insufficient evidence to support restriction of alcohol,
tobacco, caffeine, spicy foods, chocolate, citrus, and carbonated drinks.
Avoidance of these may help with GERD symptoms. Acid suppression therapy
with PPl is still the cornerstone of pharmacologic treatment of erosive esophagi-
tis, NERD, and extraesophageal symptoms of GERD. Adjunctive treatment with
H2 antagonists, antacids, alginates, and prokinetics may be used in GERD
patients refractory to PPI.
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Introduction

Medical treatment is the mainstay of treatment of GERD and includes lifestyle and
dietary modifications and pharmacologic therapy. Acid suppression therapy is the
cornerstone of pharmacological treatment of GERD since the advent of H2 antago-
nists. Currently, proton pump inhibitors (PPIs) offer the most effective acid suppres-
sion and are used widely throughout the world for the treatment of GERD.

Lifestyle and Dietary Modification

Lifestyle interventions are part of therapy for GERD. Counseling is provided
regarding weight loss, head of bed elevation, tobacco and alcohol cessation, avoid-
ance of late-night meals, and cessation of foods that can potentially aggravate reflux.
Physiologic studies show that these maneuvers enhance esophageal acid clearance,
decrease acid reflux-related events, or ease heartburn symptoms [1]. However, in
case-controlled studies, only elevation of the head of the bed, left lateral decubitus
positioning, and weight loss have been associated with GERD improvement [1].
Studies have shown improvement in GERD symptoms and esophageal pH values
with head of bed elevation using blocks or foam wedges (Table 7.1) [2-4]. Weight
gain, even in subjects with a normal BMI, has been associated with new onset of
GERD symptoms [5]. Morbidly obese patients have been shown to have statistically
more GERD symptoms compared to nonobese subjects [6]. Weight loss has also
been shown to reduce GERD symptoms [7, 8]. One large case-controlled study

Table 7.1 Efficacy of lifestyle interventions adapted from 2013 ACG guidelines for the diagnosis
and management of GERD

Effect of

Lifestyle intervention on

intervention GERD parameters Sources of data | Recommendation

Weight loss Improvement of Case control Strong recommendation for
GERD symptoms patients with BMI>25 or patients
and esophageal pH with recent weight gain

Head of bed Improved Randomized Head of bed elevation with foam

elevation esophageal pH and | controlled trial | wedge or blocks in patients with
symptoms nocturnal GERD

Avoidance of late
evening meals

Improved nocturnal
gastric acidity but
not symptoms

Case control

Avoid eating meals with high-fat
content within 2-3 h of reclining

Tobacco and
alcohol cessation

No change in
symptoms or

Case control

Not recommended to improve
GERD symptoms

esophageal pH
Cessation of No studies No evidence Not routinely recommended for
chocolate, performed GERD patients. Selective

caffeine, spicy
foods, citrus,
carbonated
beverages

elimination could be considered
if patients note correlation with
GERD symptoms and
improvement with elimination
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showed there was a 40% reduction in frequent GERD symptoms for women who
reduced their BMI by 3.5 or more compared with controls [5]. Roux-en-Y gastric
bypass was considered an effective method to alleviate symptoms of GERD [9].

Consumption of tobacco, chocolate, and carbonated beverages and lying in the
right lateral decubitus position have been shown to decrease lower esophageal
sphincter pressure (LESP), whereas consumption of alcohol, coffee, caffeine, and
spicy and fatty foods had no effect. There was an increase in esophageal acid expo-
sure times with tobacco and alcohol consumption in addition to ingestion of choco-
late and fatty foods. However, tobacco and alcohol cessation were not shown to
raise LESP, improve esophageal pH, or improve GERD symptoms. There have been
no studies that have shown clinical improvement in GERD symptoms with cessa-
tion of coffee, caffeine, chocolate, spicy foods, citrus, carbonated beverages, fatty
foods, or mint [1].

Other measures that theoretically can improve symptoms, however, have not
been shown to be effective, including (1) avoidance of tight-fitting garments to pre-
vent increasing intragastric pressure and the gastroesophageal pressure gradient, (2)
promotion of salivation through oral lozenges/chewing gum to neutralize refluxed
acid and increase the rate of esophageal acid clearance [10], and (3) abdominal
breathing exercise to strengthen the anti-reflux barrier of the lower esophageal
sphincter [11].

Pharmacologic Agents
Proton Pump Inhibitors (PPls)

PPIs are the most potent inhibitors of gastric acid secretion by irreversibly binding
to and inhibiting the H-K-ATPase pump. PPIs are most effective when taken 30 min
before the first meal of the day because the amount of H-K-ATPase present in the
parietal cell is greatest after a prolonged fast [12]. They are the drugs of choice as
recommended by the different practice guidelines (Table 7.2).

The 2008 Asia-Pacific consensus on the management of GERD recommends
4 weeks of PPI treatment for nonerosive reflux disease (NERD) patients and 4 to
8 weeks for erosive esophagitis. PPIs at standard doses for 8 weeks relieve symp-
toms of GERD and heal esophagitis in up to 86% of patients with erosive esophagi-
tis [12]. PPI therapy has been associated with superior and faster healing rates and
decreased relapse rates compared with H2RAs and placebo [13].

There are no major differences in efficacy among PPIs and no consistent increase
in symptom resolution or esophagitis healing rates between different dosages or
dosing regimens of PPI therapy [14]. All of the PPIs, with the exception of dexlan-
soprazole, should be administered 30-60 min before meals to assure efficacy.
Dexlansoprazole, the newest PPI available for use, is a dual delayed-release PPI
licensed for use in the Asian Pacific region recently. Comparative trials of dexlanso-
prazole compared with lansoprazole 30 mg demonstrated superior control in
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Table 7.2 Medical therapy for GERD

Recommendations

Comments

Lifestyle
changes

Weight loss, elevation of
head, and left lateral
decubitus position

Insufficient evidence to support restriction
of alcohol, tobacco, caffeine, spicy foods,
chocolate, citrus, and carbonated drinks.
Avoidance of these may help with GERD
symptoms

Proton pump
inhibitor
therapy

Drug of choice in GERD

No major differences in efficacy among
PPIs

Erosive esophagitis,
6-8 weeks at standard dose

NERD, 4 weeks at standard
dose

Extraesophageal GERD

Refractory GERD

No consistent increase in symptom
resolution or esophagitis healing rates
between different dosages or dosing
regimens of PPI therapy

H2 antagonists

More effective in controlling
nocturnal acid secretion

Esophagitis healing rates rarely exceeded
60%

Tachyphylaxis within 2-6 weeks

Alginates Reduces the postprandial acid | Gaviscon Double Action Liquid was found
pocket in the proximal to be more effective than an antacid without
stomach alginate in controlling postprandial
Found to be as effective as esophageal acid exposure
omeprazole in the treatment
of NERD
Decreases reflux and
dyspeptic symptoms in
GERD patients

Prokinetic Increases LES pressure, acid | Its use as either monotherapy or adjunctive

agents clearance, or gastric emptying | therapy to PPIs may have a role in the

treatment of GERD in Asia
Modest benefit in controlling | May cause cardiac dysrhythmias
heartburn
Unreliable efficacy in healing
esophagitis
Antacids For episodic, primarily Relief of heartburn within 5 min but have a

postprandial heartburn and
intermittent (on-demand),
mild GERD symptoms

short duration of effect of 30—60 min.

Other agents

Sucralfate limited only
pregnant patients with GERD

Baclofen may be used in PPI
refractory GERD patients

Insufficient studies for rikkunshito,
anxiolytics and antidepressants,
electroacupuncture, melatonin, and
anti-osteoporosis medication elcatonin

esophageal pH values and better efficacy in healing esophagitis, maintenance of
healing, and symptom control. There is the added convenience of being able to dose
the drug any time of the day regardless of food intake [15].
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Histamine 2 Receptor Antagonists (H2RAs)

H2RAs are commonly used for episodic heartburn, primarily for postprandial heart-
burn. However, the development of tachyphylaxis within 2—-6 weeks limits their use
as maintenance therapy [16].

H2RAs have a slower onset of action, reaching peak concentrations 2.5 h after
dosing, but a significantly longer duration of action, lasting 4-10 h [17].

Overall esophagitis healing rates with H2RAs rarely exceeded 60% after up to
12 weeks of treatment, even when higher doses were used. Healing rates differ in
individual trials depending primarily on the severity of esophagitis being treated:
LA grades I and II esophagitis heal in 60-90% of patients, whereas LA grades III
and IV heal in only 30-50% of patients, despite high-dose regimens [18].

The addition of bedtime H2RA has been recommended for patients with symp-
toms refractory to PPI. The trial use of a bedtime H2RA might be most beneficial if
dosed on an as-needed basis in patients with provocable nighttime symptoms and
patients with objective evidence on pH monitoring of overnight esophageal acid
reflux despite optimal PPI use.

Antacids

Antacids are commonly used for episodic heartburn, primarily for postprandial
heartburn [19]. They are also used for intermittent (on-demand), mild GERD symp-
toms that occur less than once a week [20]. Antacids neutralize gastric pH, thereby
decreasing the exposure of the esophageal mucosa to gastric acid during reflux epi-
sodes. Antacids begin to provide relief of heartburn within 5 min but have a short
duration of effect of 30—-60 min.

Sodium Alginate

Sodium alginate is a polysaccharide derived from seaweed that forms a viscous gum
that floats within the stomach and reduces the postprandial acid pocket in the proxi-
mal stomach. It was found to be as effective as omeprazole in the treatment of
NERD [21]. It decreases reflux and dyspeptic symptoms in GERD patients com-
pared with matched placebo and has a favorable benefit-risk balance [22]. An
alginate-antacid combination was found to be more effective than an antacid with-
out alginate in controlling postprandial esophageal acid exposure. Its main effec-
tiveness relates to its co-localization with and displacement/neutralization of the
postprandial acid pocket, rather than preventing mechanical reflux [23].
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Prokinetics

Prokinetic drugs improve reflux symptoms by increasing LES pressure, acid clear-
ance, or gastric emptying. However, they provide only modest benefit in controlling
heartburn but have unreliable efficacy in healing esophagitis [24]. Their use as either
monotherapy or adjunctive therapy to PPIs may have a role in the treatment of
GERD in Asia.

Metoclopramide has been shown to increase LESP, enhance esophageal peristal-
sis, and augment gastric emptying [25]. It is another option in patients with incom-
plete response to PPI. Clinical data showing additional benefit of metoclopramide
to PPI or H2RA has not been adequately studied and has not been shown to be more
effective compared with combination and single therapy. In the absence of gastro-
paresis, there is no clear role for metoclopramide. Central nervous system side
effects are drowsiness, agitation, irritability, depression, dystonic reactions, and tar-
dive dyskinesia.

Domperidone, a peripherally acting dopamine agonist, is not approved by the US
FDA but is commonly used in Asia. Monitoring for QT prolongation is performed,
due to a small risk for ventricular arrhythmia and sudden cardiac death [26].

Cisapride, a serotonin (5-HT,) receptor agonist, increases acetylcholine release
in the myenteric plexus. It was withdrawn from the market because of serious car-
diac dysrhythmias (ventricular tachycardia, ventricular fibrillation, torsades de
pointes, and QT prolongation).

Itopride, a dopamine D, antagonist with antiacetylcholinesterase effect, has been
recently evaluated in patients with an abnormal pH test and mild erosive reflux dis-
ease (ERD). After 30 days of treatment in an open-label study design, itopride sig-
nificantly reduced the extent of esophageal acid exposure and improved
GERD-related symptoms as compared to baseline values [27].

Mosapride, a newly developed 5-HT, agonist, has been shown to increase the
rate of complete esophageal bolus transit and enhances esophageal bolus transit in
normal controls. However, mosapride with PPI combined therapy was found not to
be more effective than PPI alone as first-line therapy [28].

Bethanechol, a cholinergic agonist, is limited by flushing, blurred vision, head-
aches, abdominal cramps, and urinary frequency.

Baclofen

Baclofen, a GABAB agonist, is effective in GERD by its ability to reduce transient
LES relaxations, thereby reducing exposure time for acid and duodenal reflux. In
PPI refractory GERD patients, a trial of 5-20 mg three times a day can be consid-
ered in patients with objective documentation of continued symptomatic reflux
despite optimal PPI therapy [27].
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Other Treatment Options

Herbal medicines, such as rikkunshito [29], anxiolytics and antidepressants, elec-
troacupuncture, melatonin, and anti-osteoporosis medication elcatonin [30], have
anecdotal reports in the treatment of GERD.

Clinical Practice for GERD in ASIA: Recommendations

Non-pharmacologic therapy with lifestyle changes is easy to institute and should be
advised to a patient. These include weight loss, elevation of the head of the bed, and
left lateral decubitus position. There is insufficient evidence to support restriction of
alcohol, tobacco, caffeine, spicy foods, chocolate, citrus, and carbonated drinks.
However, avoidance of these.

Specific Pharmacologic Therapy

EROSIVE ESOPHAGITIS
(diagnosed in endoscopy)

4 to 8 weeks of PPI

v
Healed
v l
LA Grade A & B LA Grade C & D
(following 4 weeks (following 8 weeks
of PPI therapy) of PPI therapy)

\4 A

e Monitor symptoms

e Half dose PPI maintenance or
e.o.d. PPI

e Or as needed PPI

Maintenance
on full dose PPI
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Initial Treatment

PPIs for 4-8 weeks are the most effective treatment for erosive esophagitis [19].
PPIs at standard doses for 8 weeks relieve symptoms of GERD and heal esophagitis
in up to 86% of patients with erosive esophagitis [12].

Maintenance of Healing

The US FDA has approved all the PPIs, sometimes at one-half the acute dose, for
maintenance therapy for mild esophagitis (LA Grade A and B). Furthermore, the
2008 Asia-Pacific consensus on the management of GERD recommends on-demand
therapy defined as PPI consumption (up to once daily) when needed and for the
duration desired. On-demand PPI therapy was superior to placebo in controlling
GERD-related symptoms, antacids consumption, and patients’ satisfaction with
therapy. Patients with severe disease (daily symptoms, severe esophagitis, or com-
plications) are put on maintenance PPI therapy indefinitely [27].

NERD
Non-erosive Reflux Disease
(or Uninvestigated Reflux
Disease)
4 weeks PPI therapy
\4
Symptomatic Response No Response — > Refer for EGD with
l H. pylori Test
Stop PPI
l (Adjunctive therapy e.g.
H2 antagonists, antacids,
Observe alginates, prokinetics)

|

Recurrence of Symptoms
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Initial Treatment

PPIs are the most effective treatment for NERD and are recommended as first-line
therapy for NERD. Patients should be prescribed a minimum of 4 weeks of initial
continuous therapy with a PPI [19]. PPIs demonstrate superiority in relieving heart-
burn symptoms in patients with NERD when compared to H2RAs [31].

Maintenance Treatment

Studies have shown that on-demand PPI therapy was superior to placebo in control-
ling GERD-related symptoms, antacids consumption, and patients’ satisfaction
with therapy [32]. Several cost-effectiveness analyses have demonstrated that on-
demand treatment with a PPI is cost-effective compared with other therapeutic strat-
egies for GERD (e.g., lifestyle therapy and antacids, H2RA therapy, step-up,
step-down, as well as others) [33].

No Response to Treatment

Endoscopy should be performed at least once in patients with chronic upper gut
symptoms, recognizing the imprecision of clinical diagnosis between GERD, gas-
tric cancer, and peptic ulcer and the ability of endoscopy to provide or exclude a
diagnosis and aid in tailoring therapy [19]. Based on symptoms alone, 18% of H.
pylori-related peptic ulcers were misdiagnosed as GERD [34]. H. pylori testing
should be considered in new patients presenting with GERD symptoms in regions
with a high prevalence of gastric cancer or peptic ulcer disease [19]. H2RA for con-
trol of nocturnal acid secretion, prokinetics [27], antacids for episodic heartburn
[20], and sodium alginate [21] may be also be used as adjunctive treatment in NERD
patients. Clinical data showing additional benefit of prokinetics with PPI has not
been adequately studied. Combination therapy of metoclopramide with H2RA has
not been shown to be more effective compared with H2RA or prokinetic therapy
alone [35]. Mosapride with PPI combined therapy was also found not to be more
effective than PPI alone as first-line therapy [28].

Extraesophageal Treatment

The Montreal Consensus recognized established associations between GERD and
asthma, chronic cough, and laryngitis while acknowledging that these disorders fre-
quently have a multifactorial etiology and that gastroesophageal reflux may be a
cofactor rather than a cause.

Patients with chronic cough and laryngitis and typical GERD symptoms should
be offered twice-daily PPI therapy after exclusion of non-GERD etiologies for at
least 4 months [19]. Two randomized controlled trials have shown that PPIs result
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in improvement of various asthma outcomes [36, 37]. However, there is insufficient
evidence to recommend PPIs for routine asthma treatment when other GERD symp-
toms are absent [38]. The experience with treating laryngeal symptoms attributed to
reflux disease is comparable. A meta-analysis of eight randomized controlled trials
found that PPI therapy had no significant advantage over placebo in achieving
improvement of symptoms of suspected GERD-related chronic laryngitis [39]. Park
et al. demonstrated that double-dose PPI is superior to once-daily PPI in controlling
chronic cough symptoms [40]. Aggressive acid suppression with twice-daily PPI for
at least 4 months is warranted for the treatment of GERD-related chronic cough
[41].
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Investigations and Treatment of PPI
Refractory GERD

Kwong Ming Fock

Abstract

Gastroesophageal reflux disease (GERD) is a common gastrointestinal condition
worldwide. Although not life threatening, it affects quality of life and health-care
utilization. Most GERD patients are treated in primary care, until medical ther-
apy fails, when a referral to a specialist, usually a gastroenterologist, occurs.
Depending on the presenting symptoms and response to medical therapy, the
causes of treatment failure can be GERD related or non-GERD related.
Endoscopy, pH monitoring, and impedance pH monitoring are the investigations
currently used for evaluation of proton pump inhibitor (PPI) refractory
GERD. This review attempts to present an account of the current investigations,
treatment, and the clinical context for which they are to be used.

Keywords
GERD ¢ NERD ¢ PPI therapy ¢ Barrett’s esophagus ¢ PPI failure ¢ Refractory
GERD

Introduction

Gastroesophageal reflux disease (GERD) is a common condition affecting 10-20%
of the population in the developed world and is increasingly common in Asia and
other developing countries. Since their introduction for the treatment of GERD two
decades ago, proton pump inhibitors (PPIs) have been shown in numerous clinical
trials to be the most effective form of medical treatment. Most, if not all guidelines,
recommend their use as the treatment of choice for GERD patients. PPIs are
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effective in symptom relief and healing of mucosal lesions. Despite their high
degree of efficacy, failure in patient response to PPIs does occur. About 32% of
patients diagnosed with GERD in primary care are reported to be refractory to PPIs.
With the increasing use of PPIs as first-line therapy, PPI failure is expected to rise
substantially. PPI failure has become a common clinical challenge for primary care
providers and specialists.

In a post hoc analysis of the 2007 National Health and Wellness Survey (NHWS)
carried out in the USA and Europe, GERD patients with persistent, intense symp-
toms despite proton pump therapy have a poorer health-related quality of life
(HRQOL), lower work productivity, and higher absenteeism than patients with low
symptom load. In addition, US respondents with persistent, intense symptoms
reported more emergency room visits. A systematic review of 19 studies by Tack
concluded disruptive GERD patients had 2.4 times higher mean rates of absentee-
ism, 1.5 times higher mean rates of presenteeism, 1.5 times lower sleep quality
scores, and 1.3 times lower mean scores for psychological and general well-being.
Thus, failure to respond to PPI in GERD patients impacts quality of life and
increases health-care utilization.

Definition of PPI Failure (Refractory GERD)

There is currently no universally accepted definition of PPI failure. One proposed
definition of PPI failure is 50% or less improvement in the chief complaint after at
least 12 weeks of PPI therapy [1]. There are difficulties applying this definition in
clinical practice, as this is patient-driven based on their expectations.

PPI Failure and GERD Phenotypes
GERD has been divided into three phenotypes by Fass [2]:

1. Nonerosive reflux disease (NERD) comprising 60-70% of GERD cases
2. Erosive esophagitis comprising 20-30%
3. Barrett’s esophagus and other complications, about 6-10% of GERD

The Montreal definition and classification of GERD [3] added another group
(very extraesophageal GERD syndromes) made up of conditions characterized by
symptoms with established or proposed association with GERD. The exact preva-
lence of these syndromes is difficult to ascertain because the symptoms are nonspe-
cific and the relationship with GERD requires investigations.

These three phenotypes of typical GERD exist separately and mostly remain in
the same phenotype over time. Natural history studies demonstrate that 85-90% of
NERD patients do not progress to develop erosive esophagitis or Barrett’s esopha-
gus. Likewise, patients with erosive esophagitis are unlikely to progress to Barrett’s
esophagus. Profiling the phenotype that contributes to the growing pool of PPI
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refractory, GERD patients will allow development of diagnostic techniques and
therapy.

Reflux-Related Causes of PPI Failure

e Compliance

e Improper dosing

* Residual acid reflux

* Non-acid or weakly acidic reflux

e Acid pocket

* Duodenogastric reflux

* Esophageal hypersensitivity

* Concomitant functional disorder including overlap syndromes
* Psychological comorbidity

* Nocturnal acid breakthrough

* PPI metabolism and CYP2C19 polymorphism

Erosive Esophagitis and PPI Failure

Clinical studies in patients with erosive esophagitis have demonstrated 88—96% [4]
healing rates following 8 weeks of PPI therapy. Despite healing of mucosal lesions,
up to 15% of patients with erosive esophagitis continue to experience GERD symp-
toms. Erosive esophagitis constitutes less than 30% of patients, who are PPI
refractory.

Barrett’s Esophagus and PPI Failure

The prevalence of Barrett’s esophagus is 6—12% of all GERD patients [4] who are
endoscoped and about 0.25-3.9% in all patients undergoing upper GI endoscopy.
Symptom relief in patients with Barrett’s esophagus is about 80%, although abnor-
mal acid exposure can be demonstrated in 20—40% of patients. With higher-dose
PPIs, complete heartburn resolution occurs symptomatic in 80-85% [4] of patients
with Barrett’s esophagus; thus, 15-20% of patients with Barrett’s esophagus are
refractory to PPIL.

Nonerosive Reflux Disease (NERD) and PPI Failure

As 70% of patients with typical symptoms in a primary care setting do not have
mucosal injury, they are diagnosed as NERD. In a systematic review of the litera-
ture, PPI symptom response pooled rate was as low as 36.7% in NERD [4] patients.
Therefore, most of the PPI refractory patients are likely to come from NERD. It has
been shown that esophageal acid exposure and symptoms resolution are directly
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related. The greater the esophageal acid exposure, the higher the response rate. Thus
it is useful to subdivide NERD patients according to the esophageal acid exposure
and their response to PPIL. The subtypes are:

1. Nonerosive reflux disease (NERD). These patients have normal endoscopy but
abnormal esophageal acid exposure on pH studies. The response to standard
dose of PPI is better than the other two subtypes described below.

2. Hypersensitive esophagus. At endoscopy these patients have normal endoscopy,
normal acid exposure on pH monitoring, but positive symptom-reflux associa-
tion (symptom index: SI > 50%, SAP > 95%). These patients have a limited
response to standard-dose PPIs but show improvement when higher doses are
used.

3. Functional heartburn. These patients have at endoscopy normal endoscopy
mucosa, normal acid exposure, and negative symptom-reflux association. They
rarely respond to PPIs.

Non-cardiac Chest Pain (NCCP) and PPI Failure

In the Montreal classification of GERD, non-cardiac chest pain was classified under
symptomatic esophageal syndrome. The response of NCCP to PPI was reported in
68 studies, [5] of which three studies were double-blind, placebo controlled involv-
ing treatment with PPIs for 4-8 weeks. Two studies showed significant response to
PPI (81%, 33%), and the placebo response rate was 6% and 25%, respectively. PPI
refractory NCCP could be an important clinical issue in some regions.

Extraesophageal Syndromes and PPI Failure

The Montreal classification introduced the concept of extraesophageal syndromes
that have an established or a proposed association with GERD. Although there are
epidemiologic and physiologic evidence for an association, there is insufficient evi-
dence to show causality. The extraesophageal syndromes are (1) reflux cough syn-
drome, (2) reflux laryngitis syndrome, (3) reflux asthma syndrome, and (4) dental
erosion syndrome. A therapeutic benefit for acid-suppressive therapy in patients
with extraesophageal syndromes such as chronic cough could not be dismissed, but
evidence suggests that rigorous patient selection is required to identify patients
most likely to respond [6]. The proportion of patients with extraesophageal syn-
dromes who are refractory to PPI is not well documented.

Mechanisms of PPI Failure

Broadly speaking, the factors that could contribute to GERD symptoms despite PPI
therapy would fall into two categories:
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1. Non-reflux-related causes
2. Reflux-related causes

Non-reflux-Related Causes of PPI Failure

The non-reflux-related causes of refractory GERD include esophageal motility dis-
orders such as impaired gastric emptying and outlet obstruction due to pyloric ste-
nosis or gastric tumor.

Pill esophagitis is caused by medicinal pills that dissolve in the esophagus rather
than passing rapidly into the stomach. Common drugs that cause pill esophagitis are
antibiotics—especially the newer tetracyclines—bisphosphonates, iron supple-
ments, NSAIDs, and aspirin. Patients with eosinophilic esophagitis usually present
with dysphagia, with only about one-third of patients reporting typical heartburn.
Prevalence of eosinophilic esophagitis in patients with heartburn ranged between
0.9 and 8.8%. At endoscopy, ridges, farrows, rings, or even multiple rings can be
seen. Presence of white exudates is suggestive of eosinophilic esophagitis.
Histologically, eosinophilic inflammation is present. At least 15 eosinophils per
high-power field are required for diagnosis. Patients with eosinophilic esophagitis
may respond to PPIs [7].

Non-reflux-Related Causes of PPI Failure

1. Esophageal motility disorders: e.g., achalasia, scleroderma

2. Other non-reflux-related esophagitis: pill esophagitis, eosinophilic esoph-
agitis, and infectious esophagitis

Functional chest pain

Functional heartburn

Other causes of chronic cough hoarseness

Impaired gastric emptying

o o gs

Functional Heartburn

Functional heartburn is a diagnosis by exclusion based on functional testing and
normal endoscopy. It is a distinct entity from NERD and is a common cause for PPI
failure in patients with reflux symptoms. Using impedance pH monitoring and a
dyspepsia questionnaire, a study demonstrated that there was an increased preva-
lence of dyspeptic symptoms in patients with functional heartburn and suggested
that functional heartburn has more in common with functional dyspepsia than with
NERD [8].
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Reflux-Related Causes of PPI Failure
Compliance and Improper Dosing

Poor compliance is common in patients with GERD. After 1 month of therapy, only
about 55% of GERD patients continued their PPI as instructed by their physician
[9]. PPIs should be taken 30 min before breakfast and dinner to achieve maximum
acid inhibition. Patients, however, take PPIs incorrectly, and a study found 39% of
patients took the PPI at bedtime instead. There is no direct evidence that strict
adherence to dosing schedule can improve symptoms.

Residual Acid Reflux

Residual acid reflux has been demonstrated in patients with persistent heartburn
despite taking PPIs once or twice daily. In a recent study, Karamanolis demon-
strated that 16% and 32% of symptomatic patients on double-dose and standard-
dose PPIs, respectively, have abnormal pH tests [10]. Positive symptom index (SI)
with an acid reflux event was seen in 40% of patients who were deemed PPI failures
on PPIs once daily [11].

Weakly Acidic or Non-acid Reflux

Non-acid gastroesophageal reflux refers to refluxates with pH > 4 and was demon-
strated on multichannel intraluminal impedance (MII) with pH sensor. The first
postprandial impedance pH study in patients on PPI twice daily documented most
of the reflux events were non-acidic. Non-acidic reflux was associated with typical
heartburn, although less often than acidic reflux. Other symptoms such as regurgita-
tion and sour or bitter taste in mouth were also associated with non-acid reflux.

Acid Pocket

Non-acid reflux episodes and heartburn occur during the postprandial period. This
observation appears contradictory, as intragastric pH is highest (least acidic), fol-
lowing a meal due to the buffering effect of food. In 2001, Fletcher carried out a
series of experiments using stepwise pull-through of a pH electrode from proximal
stomach into the esophagus in healthy volunteers after a high-fat meal. The investi-
gation detected an area of unbuffered, highly acidic gastric juice at the esophago-
gastric junction that escapes the buffering effect of a meal. This area of high activity
detected in the proximal stomach after a meal is termed acid pocket. Acid pocket
can be found in healthy patients as well as in GERD patients and serves as a reser-
voir for acid reflux. In GERD patients, the acid pocket has a tendency toward
upward migration. In the presence of a hiatus hernia, the acid pocket is in a
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supradiaphragmatic position, and the propensity for acid reflux is further increased.
A recent study demonstrated that after PPI treatment, the acid pocket remained but
became smaller and less acidic, and pH increased from 1 to 4. Further research into
the acid pocket would be needed to elucidate its role in PPI refractory GERD.

Esophageal Hypersensitivity

Patients with persistent reflux symptoms despite PPI therapy may have normal
esophagus acid exposure and normal endoscopy but a positive correlation between
symptoms and acid and non-acid reflux events. This is analogous to the visceral
hyperalgesia that is seen in other functional gastrointestinal disorders.

Nocturnal Acid Breakthrough (NAB)

Nocturnal acid breakthrough was initially proposed as a major cause of refractory
GERD. However, later studies have shown that 70% of patients with refractory
GERD experienced NAB, but only in 36% was there a correlation between reflux
symptoms and NAB.

Bile Acid Reflux

Early studies suggested that 10-15% of non-acid reflux could be caused by bile
reflux. More recent studies, however, demonstrate that most bile reflux occurred
with acid reflux, and acid suppression does not guarantee elimination of bile reflux.
In a study that included 65 patients with persistent reflux symptoms while on PPI, a
number of bile reflux events and symptoms were correlated, suggesting a role for
bile reflux.

Impaired Gastric Emptying

Patients who have impaired gastric emptying are predisposed to reflux. Examples
are peptic ulcer or gastric tumor causing gastric outlet obstruction.

Psychological Comorbidity

Patients with GERD demonstrate significantly higher anxiety and depression scores
when compared with normal subjects. Psychological comorbidity in GERD has
been shown to predict the occurrence of GERD-related symptoms regardless of
mucosal injury. In our own study in Asia, we found a significantly higher prevalence
of minor psychiatric comorbidities in NERD patients (46.7%) and patients with
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erosive esophagitis (26.4%) compared with 16.8% in the general population [12].
Patients with non-cardiac chest pain, nutcracker esophagus show a tendency to be
hypochondriac and seek medical care early. Thus psychological comorbidity is
common among GERD patients and appears to affect all GERD phenotypes. Some
patients with GERD do report that their reflux symptoms are triggered by or aggra-
vated during stressful periods.

Concomitant Functional Gastrointestinal Disease

Patients with GERD frequently report dyspeptic symptoms such as nausea, vomit-
ing, early satiety, bloating, and belching. In a recent systematic review, it was found
that 38% of GERD patients have dyspeptic symptoms [13]. Patients with NERD
had a higher percentage of dyspeptic symptoms compared with erosive GERD
patients and had a lower response rate of response with PPIs. This group of patients
will require treatment for dyspepsia. Another recent study reported that functional
dyspepsia and irritable bowel syndrome are strongly associated with PPI failure in
patients with GERD diagnosed on impedance pH studies.

Diagnostic Evaluation
History and Physical Examination

1. Check for non-GERD-related causes, particularly in extraesophageal
syndrome.

2. Check drug history for pill esophagitis and other non-GERD-related causes, and
check body weight and BMI.

3. Differentiate from functional disorders. The bothersome symptom(s) that is per-
sistent despite PPI therapy should be carefully evaluated. Epigastric burning and
heartburn are two symptoms which can be misinterpreted. Epigastric burning is,
according to Rome III definition, a feature of dyspepsia and does not have a
cephalad retrosternal radiation. By careful history taking, it is possible to detect
functional GI disorders. Check for alarm symptoms.

4. Symptoms such as dysphagia, odynophagia, weight loss, anorexia, or upper GI
bleeding are red flags for structural disorders. On the other hand, the absence of
alarm symptoms should not lead the clinician to complacency.

5. Check the time that the persistent troublesome symptoms occur. This informa-
tion will help to determine if nocturnal acid breakthrough or acid pocket could
be the mechanism for PPI failure.

6. Check for proper dosing and correct timing of PPIs. This should be done before
embarking on further investigations and can be improved through patient
education.

7. Check for psychological morbidity. Stress can aggravate reflux symptoms and
negatively affect the response to PPI.
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In patients without alarm symptoms, increasing the dose of a PPI or switching to a
different PPI before initiating diagnostic testing can be considered. A randomized
controlled trial in patients with persistent GERD symptoms taking a single daily
dose of PPI showed that increasing PPI to twice daily or switching to another PPI
resulted in symptomatic improvement in about 20% of patients.

Upper Gl Endoscopy

Patients who fail to respond either completely or partially to PPIs despite optimiza-
tion of PPI therapy require further diagnostic workup. Those with typical esopha-
geal symptoms should undergo endoscopy.

When an upper GI endoscopy and biopsy are performed, there is some evidence
that dilated intercellular spaces (DIS) may help to differentiate NERD from func-
tional heartburn. Our group has also reported usefulness of narrowband imaging to
diagnose GERD [14]. In patients suspected of suffering from eosinophilic esopha-
gitis, esophageal biopsy should be obtained. Obtaining esophageal biopsy in patients
with refractory GERD to diagnose eosinophilic esophagitis is cost-effective only
when the prevalence of eosinophilic esophagitis is more than 8%, according to a
Markov model analysis [15].

An observational study was performed to compare the endoscopic findings in
patients who failed to obtain complete or partial response to 8 weeks of once-daily
PPI treatment versus patients with reflux symptoms who received no treatment.
GERD-related findings were significantly less common in the PPI-treated group
compared with those who had not received treatment. Barrett’s esophagus was
found in about 3% of patients in both groups. Non-GERD-related findings were
eosinophilic esophagitis (0.9%), achalasia (0.95%), gastric ulcer (0.95%), gastric/
duodenal polyps (10.5% vs 6.6%), gastric cancer (0, 1.1%), and duodenal ulcer (0,
3.3%) [16]. This study demonstrated that upper GI endoscopy has a low diagnostic
yield in PPI refractory patients.

Reflux Monitoring

Patients with PPI refractory reflux symptoms and normal endoscopy (NERD)
should undergo further investigations, including 24 h pH monitoring and impedance
testing. Patients with extraesophageal syndromes after exclusion of non-GERD-
related etiology for their symptoms should be considered for reflux monitoring.
Currently, available tests for reflux monitoring are (1) catheter pH monitoring,
(2) wireless pH, (3) combined multichannel pH monitor, and (4) esophageal Bilitec
monitoring. Each technique has its limitations. Twenty-four hour pH monitoring
has a sensitivity of 70-80% in typical GERD syndromes and the false negative rate
ranges from 20 to 50%. With extraesophageal syndromes, the sensitivity is lower
than with esophageal syndromes (50%). Day-to-day variation in acid exposure is an
important reason for the high false negative rate. By extending pH monitoring to 48



106 K.M. Fock

or 96 h, a wireless ambulatory pH capsule can improve the diagnostic yield. In PPI
refractory patients with negative catheter-based pH studies, our experience with
Bravo is that it led to an increased diagnostic yield of 30% [17].

Charbel found that 31% of patients with typical symptoms and 30% of those
with extraesophageal symptoms have abnormal pH testing (catheter based) [18]
when treated with once-daily PPI, while with twice-daily PPI only 7% and 1%,
respectively, had an abnormal pH test. The results suggested that once-daily PPI is
insufficient to inhibit acid, and by increasing the dose, acidic reflux is no longer the
main cause of patient’s symptoms. Rather, non-acid reflux (NAR) is the main driver
for patient’s symptoms. Impedance pH study is the technique for detection of non-
acid reflux, which can be liquid, gas, or mixture of both.

When a decision is made for reflux monitoring, two key issues need to be
resolved: (1) what technique to use and (2) whether PPI therapy should be stopped
for reflux monitoring. The technique chosen depends on the patient’s clinical pre-
sentation (esophageal or extraecsophageal) as well as the available technology and
expertise. Reflux monitoring “off PPI” as well as “on PPI” offers clinically useful
information, although there is no general agreement on which test has a higher diag-
nostic yield.

Reflux monitoring “off PPI” (7 days after cessation of PPI) can be performed
using any of the available techniques described above. A negative test (normal
esophageal acid exposure and negative symptom-reflux association) means that the
patient is most likely to be suffering from functional heartburn [19]. Rome III defi-
nition of functional heartburn reflux refers only to 24 h pH monitoring, but the
added value of impedance has to be considered, as non-acid reflux can be detected
and therefore would reduce the proportion of functional heartburn (29% vs. 39%
with 24 h pH only).

Reflux monitoring “on PPI” should be performed with impedance pH monitor-
ing to allow detection of non-acid reflux [19]. The diagnostic yield with techniques
other than impedance is very low, as in most acid-suppressed patients reflux is
mainly non-acidic or usually acidic. It is not known whether wireless pH monitor-
ing allowing both “off” and “on” PPI assessments could be more useful. Several
reports have been published on the diagnosis made with PPI refractory patients
tested with pH impedance: 50-60% of patients are non-GERD, 30-40% are caused
by non-acid reflux, and 10% are due to acid reflux [20, 21]. Although uncommon, a
positive test for acid reflux is evidence of therapeutic failure of GERD.

Studies comparing the yield of “on” and “off”” PPI reflux monitoring are limited.
A technical review on this issue suggested that the decision may be made based on
the patient’s clinical presentation. In patients with extraesophageal symptoms and
without concomitant typical GERD symptoms, pH monitoring off medication may
be more useful, as it will exclude GERD. In patients who have typical symptoms
and partial response to PPIL, it may be better off having reflux monitoring performed
with PPI, as it would be possible to detect ongoing reflux due to therapeutic failure
or noncompliance. For patients suspected of functional heartburn, off-therapy mon-
itoring is preferred.
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Another controversial issue is clinical value of SI or SAP. Slaughter et al. have
shown that SI and SAP values were largely determined by chance occurrences [22].
Nonetheless, despite the shortcomings, analyses of symptom-reflux association are
still clinically helpful to improve diagnosis of GERD-related symptoms.

Bilitec esophageal monitoring does not appear to be a first choice for diagnosis
evaluation in PPI refractory patients, as the diagnostic yield is low and availability
is limited.

Treatment of Refractory GERD
Optimizing PPl Treatment

The first step in the management of refractory is to optimize PPI therapy by check-
ing compliance and confirming correct dosing, especially the evening dose rather
than at bedtime.

Treatment of Residual Acid Reflux

After establishing compliance and correct dosing, increasing PPI to twice-daily
dose or switching to another PPI could result in systematic improvement in roughly
20% of patients. There is no evidence to support further increase of PPI in those
who failed PPI twice daily.

Lifestyle Modifications

Although lifestyle modifications such as weight loss and elevation of the head of the
bed form part of the therapy for GERD, their value in refractory GERD patients has
yet to be demonstrated. Recently, training the diaphragm by means of breathing
exercises has been shown to improve GERD as assessed by pH study, quality of life,
and PPI usage. There is no study to date that has shown clinical improvement in
GERD symptoms by excluding coffee, chocolate, syrup, or fatty or spicy food [19].

Treatment Targeted at Residual Acidic Reflux

Based on the observation that 75% of patients taking PPI twice daily exhibit noctur-
nal acid breakthrough, H2R As have been added at bedtime for patients with refrac-
tory GERD. Nocturnal acid control has been shown to improve. But there is a
paucity of clinical data to show symptom improvement. Furthermore, patients tak-
ing H2R As develop tachyphylaxis, and therefore most practitioners who use H2RAs
use it intermittently or on demand.
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Transient lower esophageal sphincter relaxations (TLESRs) are the main mecha-
nism of all types of reflux—acidic, weakly acidic, or non-acidic. Currently, the only
medication that can decrease TLESRs is baclofen, a GABAj agonist. Two studies
have shown that baclofen can improve reflux-related symptoms [23, 24]. Baclofen
use has been limited by CNS adverse effects. Many patients report dizziness, drows-
iness, nausea, and vomiting. Newer GABAj agonists such as arbaclofen placarbil
and lesogaberan have better tolerability but reduced efficacy.

Treatment Used for Gastroesophageal Motility

Prokinetic therapy with metoclopramide in addition to PPI is another option for
patients with refractory GERD. Metoclopramide has been shown to increase lower
esophageal sphincter pressure and accelerate gastric emptying. Domperidone is a
peripherally acting dopamine agonist that has been demonstrated to improve gastric
emptyingtoo,butthereisapaucity of datasupportingitsusein GERD.Metoclopramide
has CNS side effects and in <1% of patients causes tardive dyskinesia. Checking for
QT prolongation before starting domperidone may be prudent, as there is a small
risk of ventricular arrhythmia.

Mosapride, a SHT, receptor agonist and weak SHT, receptor antagonist, has
been shown to reduce acid reflux in the esophagus by improving esophageal motil-
ity and gastric emptying. In a study investigating efficacy with mosapride as an
add-on therapy with omeprazole in PPI-resistant NERD patients, reflux symptoms
and gastric emptying were shown to improve in a subset of patients with delayed
gastric emptying. Itopride, a dopamine 2 agonist, has been used in patients as an
acid or with PPIs for laryngopharyngeal reflux. Compared to placebo it has a faster
improvement rate, but not greater efficacy. Rikkunshito, a traditional Japanese med-
icine, has been used in combination with PPI in patients with refractory GERD [25].

Targeting the Acid Pocket

A new target for treatment of reflux, and possibly refractory GERD, is the acid
pocket. In the presence of a hiatus hernia, the acid pocket was more frequently
located within the hiatus above the diaphragm, leading to increased acid reflux. In a
pilot study, an alginate-antacid formulation has been recently demonstrated to
reduce the number of acid reflux episodes by displacing the acid pocket below the
diaphragm in patients with symptomatic GERD and large hiatus hernia. Confirmatory
studies with larger number of patients will be needed before the alginate-antacid
becomes standard therapy.
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Treatment of Esophageal Hypersensitivity

Most patients with GERD symptoms refractory to PPI have normal esophageal acid
exposure and normal endoscopy. On pH testing, they could have positive or negative
symptom-reflux association. The latter group fulfills the criteria of functional heart-
burn (Rome III criteria), while the former group has been labeled as hypersensitive
esophagus. In both groups, visceral hypersensitivity has a role. Pain modulators
such as tricyclic antidepressants (TCAs), trazodone, and selective serotonin reup-
take inhibitors (SSRIs) have all been shown to improve esophageal pain in patients
with non-cardiac chest pain. According to current understanding, these agonists
confer their visceral analgesic effect by acting at the central nervous system and/or
afferent levels. The doses used are small and do not alter moods. For patients who
have refractory heartburn and do not have access to esophageal impedance pH test-
ing, a trial of one of these medications is an alternative. Other compounds that may
potentially exert an influence on visceral hypersensitivity include citalopram,
A,D1386, and tegaserod. Further evaluation of these drugs is needed.

Endoscopic Therapy

Although short-term results with endoscopic devices have been encouraging, long-
term efficacy has been elusive. A recent report of LINX reflux system made of tita-
nium beads shows efficacy up to 4 years with few side effects in a multicenter trial
and has obtained FDA approval [26].

Surgical Treatment

Laparoscopic fundoplication is effective in controlling acid and non-acid reflux. A
recent randomized controlled study demonstrated that in PPI-responsive patients,
esomeprazole and anti-reflux surgery achieved comparable rates of remission at
5 years. However, there is controversy on the efficacy of anti-reflux surgery in
patients who have normal endoscopy and normal/abnormal acid exposure. It is pru-
dent at this time to limit anti-reflux surgery to patients who are refractory to PPI and
who have abnormal acid exposure when tested “off PP1.”

Management algorithm of patients with PPI refractory symptom is shown in
Fig. 8.1.

Conclusion

The advent of acid-suppressive drugs, in particular proton pump inhibitors (PPI),
has revolutionized the management of GERD, with the promise that GERD could
soon be a disease of the past. However, although many patients respond to PPI,
refractory GERD has emerged as the new clinical challenge. Most, if not all, of
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Fig. 8.1 Management algorithm of patients with PPI refractory symptom (Reprinted from Best
Pract Res Clin Gastroenterol, Dec;24(6):923-36; Hershcovici T, Fass R. An algorithm for diagno-

sis and treatment of refractory GERD; © 2010, with permission from Elsevier)

these patients refractory to PPI are NERD and the extraesophageal syndromes. The
reasons for their failure to respond to treatment are due to GERD-related or non-
GERD-related etiologies. Currently, technologies to better measure pH and acid
exposure in the esophagus have been developed to distinguish the PPI refractory
GERD patients from non-GERD patients. It remains to be seen if the outcomes of
treatment match the proposed mechanisms of PPI refractories.
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Surgical Treatment
for Gastroesophageal Reflux Disease
(GERD) in Asia

Sally Wai Yin Luk and Philip W.Y. Chiu

Abstract

The incidence of gastroesophageal reflux disease (GERD) is increasing in Asia.
The majority of the patients are treated by long-term usage of proton pump
inhibitors (PPI). Anti-reflux surgery had been considered as an equivalent alter-
ative to long-term PPI. However, few studies have investigated the performance
of anti-reflux surgery for the treatment of GERD in Asia. In this chapter, we
review the current evidence and application of anti-reflux surgery for the treat-
ment of GERD in Asia.

Keywords
Gastroesophageal reflux disease ¢ Anti-reflux surgery ¢ Laparoscopic
fundoplication

Introduction

Gastroesophageal reflux disease (GERD) is a disorder in which duodenogastric
contents reflux recurrently into the esophagus, causing troublesome symptoms and/
or complications [1, 2]. From the surgical perspective, this is the failure of the anti-
reflux flap valve mechanism at the esophagogastric junction (OGJ) that allows the
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backflow of gastric contents into the esophagus [3]. The symptoms are considered
to be troublesome when they adversely affect one’s quality of life (QOL) [1].

While GERD has long been a public concern in the West [4], this is an emerging
disease entity in Asian countries over the past two decades. According to population-
based studies, prevalence of GERD in East Asia ranges from 2.5 to 7.8% [5], and,
interestingly, it is much higher in West Asia, with reported prevalence up to 50% [6,
7]. It is estimated that GERD affects up to 5% of the Chinese population [8]. In
Singapore, a population survey found more than a sixfold increase in reporting
reflux symptoms in a cohort of 237 community residents, rising from 1.6% to 9.9%
from 1994 to 1999 [9].

Another study from a Japanese center reported that prevalence of reflux esopha-
gitis on endoscopic examination has increased from 0.8% in 1975 to 2.3% in 1997
[10]. The apparent rising trend could partly be due to the low awareness of the dis-
ease in the past, together with an aging population [11]. Apart from racial differ-
ence, Asians share similar risk factors for GERD as Caucasians do, including age,
male sex, smoking, increasing BMI, family history, and higher socioeconomic sta-
tus [11, 12]. The Westernization of lifestyle and worldwide epidemic of obesity
could be the attributing factors for the increasing prevalence. [11] As a result, there
is a need for more comprehensive management of GERD in the Asia-Pacific region.

Asia-Pacific consensus on the management of GERD was first published in 2004
and updated in 2008 [13, 14]. However, there is still a paucity of literature on the
indications and the type of anti-reflux surgery (ARS) performed in the Asian popu-
lation. In this chapter, we will overview challenges in the management of GERD, in
particular the role of surgical intervention, in Asian countries.

Diagnostic Challenges

GERD has a spectrum of clinical presentations, encompassing at least three broad
groups of patients presenting with: (a) typical reflux symptoms, including heartburn
and/or acid reflux, but without reflux esophagitis, so-called nonerosive reflux dis-
ease (NERD); (b) atypical reflux symptoms; (c) erosive esophagitis, i.e., erosive
reflux disease (ERD), with or without complications. The expression of heartburn is
less clear in most of the Asian languages, leading to difficulty in making a correct
clinical diagnosis, which often overlaps with symptoms of dyspepsia [15]. Moreover,
it is not uncommon for Asian patients to have atypical manifestations, such as non-
cardiac chest pain, as the sole presenting feature of GERD [16-18]. It is the clini-
cians’ responsibility to clarify the terms, together with the awareness of the
diagnosis, in the context of atypical symptoms. The 24-h ambulatory pH study is
currently regarded as the most objective investigation to establish the diagnosis of
GERD. In the Western literature, the determination of excessive acid exposure
would depend on esophageal acid exposure time (percentage of pH <4 at 5 cm from
LES) of more than 5%, or a composite score >14.72 according to the revised
Johnson-DeMeester score [19]. However, these criteria for excessive acid exposure
have not been validated in the Asian population. Furthermore, owing to the
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relatively low prevalence of GERD in Asia, 24-h pH tests are usually limited to
tertiary referral centers [14, 18].

It has been reported that up to 30% of patients with NERD have normal esopha-
geal acid exposure time upon 24-h pH study [20, 21]. The exact pathophysiology in
this subgroup is not well understood, yet the plausible visceral hypersensitivity to
acid may play a role in causing symptoms [22].

Upper endoscopy has low sensitivity as an objective diagnostic tool, as a major-
ity of Asian patients do not have reflux esophagitis, not to mention the presence of
its associated complications such as peptic stricture or Barrett’s esophagus [23]. In
a study from Hong Kong, only 631 out of 16,606 patients had endoscopic evidence
of esophagitis; 14 of those had stricture, and 10 had Barrett’s esophagus [24].
Interestingly, the endoscopic definition of esophagogastric junction in Japan is
according to distal end of esophageal palisade vessels instead of proximal extent of
the gastric fold [25]. Coupled with the high performance of endoscopy in Japan,
these may accountable for more prevalence of Barrett’s esophagus among Japanese
than in other Asian countries. Nonetheless, most published data in the literature has
revealed the low prevalence of Barrett’s esophagus in Asia ranging from 0.06 to
0.22% [26, 27]. With the high prevalence of Helicobacter pylori (H. pylori) in Asia,
esophagogastroscopy is usually performed to rule out peptic ulcer disease and gas-
tric cancer before embarking on management of GERD [14, 28, 29].

Challenges in Surgical Management

Most patients in Asia with GERD can be symptomatically controlled by proton
pump inhibitors (PPI) [30, 31]. This is partly due to the smaller parietal cell mass in
Asians and a high prevalence of H. pylori infection [32]. However, PPI only allevi-
ates GERD symptoms, without tackling the underlying mechanical problem. The
anti-reflux flap valve created after fundoplication aims at restoring the LES pres-
sure. Moreover, anti-reflux surgery (ARS) abolished the trigger to transient lower
esophageal sphincter relaxations (TLESRs) [33]. The recent concern regarding the
long-term effect of PPIs in inducing osteoporotic fracture, infection, and altering
pharmacokinetics of concomitant drugs like clopidogrel further enhances the role of
surgery in managing GERD [34].

Indications for surgical intervention in Asia should follow international guide-
lines when the diagnosis of GERD is confirmed with objective evidence. These
include those who (1) opt for surgery despite successful medical management, or
(2) failed medical treatment, or (3) have complication of GERD, e.g., Barrett’s
esophagus and peptic strictures [35]. As response to PPI therapy tends to be better
in Asian countries, few patients are referred for consideration of ARS. In our center,
more than 80% of patients who underwent ARS were those who opted not for life-
long medication, while only 6% were having erosive esophagitis or Barrett’s esoph-
agus. As the average age for GERD occurrence ranged from 30 to 50 years, lifelong
medication will pose a major impact on their quality of life and a significant burden
of the medication cost.
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Fig.9.2 Laparoscopic
Nissen fundoplication

Since the introduction of anti-reflux surgery by Dr. Rudolf Nissen in 1954, fun-
doplication has become widely adopted as an alternative surgical treatment for
GERD in the Caucasian population [36]. There has been development of different
types of fundoplication, including Nissen 360 degree fundoplication and anterior
and posterior partial fundoplication (Figs. 9.1 and 9.2). Up to the early 1990s, there
were more than 12,000 open operations performed. With the advent of the first lapa-
roscopic fundoplication by Dallemagne et al. in 1991 [37], the awareness of surgical
treatment for GERD began to increase in Asia. The first report of laparoscopic fun-
doplication in an adult from Korea was published in 1996 [38]. In Hong Kong, our
unit has performed laparoscopic anti-reflux procedures since the early 2000s.
Subsequently, there were case series published from Japan, Korea, Malaysia, and
India reporting the early surgical outcomes of the laparoscopic fundoplication in
their countries [39-41].

Compared to Western countries, the development and performance of ARS have
lagged behind in Asia due to low prevalence of GERD, surgical invasiveness com-
pared to PPI, as well as patients’ preference to medical therapy. Two meta-analyses
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published comparing clinical and perioperative outcomes of open versus
laparoscopic ARS showed that laparoscopic ARS is associated with significant
shorter hospital stay, with earlier return to normal activities, and less morbidity
[42-44]. All the cohort studies from Asia had been using laparoscopic ARS (LARS)
with 0% conversion rate, despite the fact that most Asian surgeons have limited
experience in the open approach.

A recent randomized control trial from China by Cao et al. compared laparo-
scopic anterior 180-degree (LAF) versus Nissen fundoplication (LNF) [45]. This is
the only clinical trial from Asia included in the meta-analysis comparing LAF ver-
sus LNF. This study included a select group of patient with erosive GERD and high
DeMeester score. There were significantly fewer patients in the LAF group with
dysphagia and gas-related symptoms at 5 years, which was consistent with the
meta-analysis results. In general, there is a tendency favor toward LAF worldwide,
including the Asia-Pacific region. On the other hand, there are still debates on some
of the technical aspects that may influence surgical outcomes in the West; these
include the division of short gastric vessels, crural repair, and the use of bougie to
gauge the warp [46]. Division of short gastric vessels is usually recommended for
the formation of short floppy Nissen fundoplication, and these vessels were pre-
served in anterior partial fundoplication. Though intraoperative placement of bou-
gie is essential to prevent postoperative dysphagia, non-forceful insertion under
direct vision with laparoscopy is essential to prevent perforation. Compared to stud-
ies in the West, where 56-58-Fr bougies were commonly used, the size of bougie is
usually smaller for Asian patients, ranging from 46 to 50 Fr.

Surgical Outcome in Asia-Pacific Region

From the reported Asian case series in the literature, the early postoperative recov-
ery was satisfactory. Most patients could start to have an oral fluid diet immediately
after the operation and resume a soft diet on postoperative day 2. In our center, the
mean hospital length of stays is 3.6 + 1.5 days. Early postoperative complications
ranged from 4 to 16% [39-44]. Major complications reported were esophageal per-
foration associated with the bougie insertion [44] and gastric perforation [39]. Most
patients experienced some sort of side effect during the early postoperative period.
These symptoms were temporary dysphagia, bloating, and increased flatulence,
which would often improve with time. Temporary transient postoperative dysphagia
was common, ranging from 35 to 40%. Persistent dysphagia requiring endoscopic
dilatation was 9-16%, and the dysphagia rate was higher after Nissen fundoplica-
tion than partial.

Owing to the short-term follow-up of the case series, there was a paucity of
reports concerning the long-term surgical outcomes, and most of the reports in the
literature were retrospective cohorts. The only published prospective 5-year surgical
outcome in Asia was from China by Cao et al. [44]. According to their results, at 5
years the dysphagia score was significantly higher in LNF than LAF. The results of
our center were consistent with this randomized study, with more patients
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Table 9.1 Clinical outcomes of a retrospective comparison between laparoscopic Nissen fundo-
plication versus partial fundoplication at the Chinese University of Hong Kong

LNF (39) LPF (18) P
Age 45.5 49.8 0.114
Gender (male:female) 25:14 13:5
No of comorbidities 0.69 0.39 0.165
Esophagitis upon preoperative endoscopy 17 (43.6%) 11 (61.1%) 0.263
DeMeester score (preoperative) 21.1 39.6 0.07
Operative time (minutes) 129.8 152.7 0.114
Conversion 0 0 -
Hospital stay (days) 3.49 3.06 0.227
Reoperation 3 (7.7%) 1 (5.6%) 0.625
Recurrence of GERD 4 (10.5%) 5(27.8%) 0.107
Dysphagia 4 weeks after surgery 11 (28.9%) 2 (11.1%) 0.126

LNF laparoscopic Nissen fundoplication; LPF laparoscopic partial fundoplication

developing dysphagia at the initial postoperative period after LNF. Out of the 60
patients who received LNF, 5 required endoscopic dilatation and subsequent redo
fundoplication, while none of those after LAF developed persistent dysphagia.

Most studies defined recurrence of gastroesophageal reflux as need of redo fun-
doplication surgery or requirement of maintenance PPI. Recurrence of GERD
20-30 years was reported as 20-30% after open fundoplication, while recurrence at
5 years was around 5—15% for laparoscopic fundoplication [42]. The cause of recur-
rence was attributed to wrap disruption or migration. Cao et al. showed recurrence
of GERD at 5 years was 15.63% (15 out of 96 patients, 8 in LAF, and 7 in LNF
arms). Seven of them have undergone revision fundoplication, and GERD recur-
rence was confirmed with objective assessments including endoscopic examination
and pH studies. Hence, laparoscopic fundoplication can achieve good reflux control
among Chinese patients with erosive esophagitis. To note, the recurrence of reflux
symptoms in Asian patients postoperatively needs particular attention, as this might
not solely be caused by the recurrence of GERD. Owing to the high prevalence of
H. pylori and risk of gastric cancer, further investigation including upper endoscopy
is necessary prior to the prescription of maintenance PPL

Our center conducted a retrospective comparison on the outcomes between lapa-
roscopic Nissen fundoplication versus laparoscopic partial fundoplication in 57
patients in Hong Kong. There was no difference in the mean age and gender distri-
bution between the two groups (Table 9.1). More than half of the patients who
received fundoplication had endoscopic evidence of esophagitis (LNF group,
43.6%; LPF group, 61.1%; p = 0.263). There was no difference in the operative time
between LNF and LPF. A total of four patients required reoperation, three in the
LNF group and one in the LPF group. The reasons for reoperation in the LNF group
were related to symptoms of dysphagia, while the reason for reoperation in the LPF
group was due to recurrence of GERD. The overall rate of symptomatic control
after laparoscopic fundoplication was 84.2%. There was a trend toward higher risks
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of symptom recurrence for laparoscopic partial fundoplication when compared to
laparoscopic Nissen fundoplication, though not statistically significant.

Learning Curve and Training in Asian Countries

With the standardization of surgical techniques for LNF in Western countries [47],
the acquisition of the skills becomes generally easier to follow for Asian surgeons
who have limited experience in open fundoplication. Commonly, LNF is performed
with the patient in lithotomy position and five-port technique—including two
10 mm ports and three 5 mm ports with one of them tailored for liver retraction. The
learning curve was well documented in the literature, reporting increased failure
rates, complications, reoperations, operative time, and hospital length of stay for
less experienced surgeons [48-50]. Interestingly, the learning curve for laparo-
scopic fundoplication is comparable to the West. In the era of minimal invasive
surgery, laparoscopic techniques could be acquired without the prerequisite of open
experience. Furthermore, under the laparoscopic view, the individual’s anatomy is
magnified, and details are more clearly demonstrated than in the open approach. In
our center, the mean operative time for the first 10 LNF was 150 min, with gradual
improvement to 90 min after 50 procedures. Over the past 20 years, the experience
of LNF is getting mature rapidly within the Asia-Pacific region, and there is a trend
toward laparoscopic partial fundoplication [51]. According to the international
guidelines, it is recommended that young upper gastrointestinal surgeons have proc-
torship during their first 15-20 laparoscopic fundoplications [49].

Conclusion

It is now recognized that GERD is an emerging disease entity in Asia. It is foresee-
able that the number of patients suffering from the disease will continue to increase
in the Asia-Pacific region, and this poses a significant burden to the healthcare sys-
tem. The particular diagnostic challenges could be overcome by means of improv-
ing awareness of the disease. It might be prudent to have regional validation for the
use of the DeMeester score and symptom index, as the disease severity tends to be
less with nonerosive GERD, yet patients’ QOL are affected.

The majority of GERD patients are relatively young, and long-term acid suppres-
sive therapy is usually required for symptomatic control. With the advancement in
laparoscopic surgery, anti-reflux procedures become less invasive, with low periop-
erative morbidity and without mortality. Laparoscopic fundoplication, either com-
plete or partial wrap, has become the alternative gold-standard treatment to medical
therapy. More and more Asian gastrointestinal surgeons are competent in ARS,
leading to an increasing tendency to offer this to patients, with higher acceptance.
Although Asian countries have limited experience when compared to the Western
countries, the overall surgical results from the East are encouraging. Training oppor-
tunities of the young surgeons are of paramount importance to meet the increasing
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need. Asia-Pacific consensus and recommendations concerning the surgical man-
agement of reflux disease are warranted to improve the overall surgical outcomes
and patients’ quality of life in the long run.
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Barrett’s Esophagus in the Asian 1 0
Population

Khek Yu Ho

Abstract

In Asia, the prevalence of Barrett’s esophagus derived from study of subjects
undergoing endoscopy investigation is low compared to rates reported in Europe
and North America. In Southeast and East Asia, where most of the existing data
in Asia has been gathered, the prevalence of Barrett’s esophagus in various popu-
lations studied mostly remains below 5%. As detection and, thereafter, diagnosis
of Barrett’s esophagus are highly dependent on recognition of the condition,
there is evidence that lack of awareness of the condition in the region could have
resulted in underdiagnosis of the disease. Despite this, the prevalence of Barrett’s
esophagus is beginning to rise in some parts of Asia.

Asians share many risk factors for Barrett’s esophagus that are common with
the populations in Europe and North America. Advancing age, male gender, and
presence of reflux symptoms, esophagitis, or hiatal hernia have been identified as
risk factors in Asians. Barrett’s esophagus in Asians is characteristically milder
than that of the Westerners, with nearly half of those affected being asymptom-
atic. Given that more than 90% of Barrett’s esophagus cases in the Asian popula-
tion are short-segment types, it is not surprising the incidence of Barrett’s
esophagus-associated esophageal adenocarcinoma is low in Asia. Endoscopic
surveillance with random four-quadrant biopsies for patients with non-dysplastic
Barrett’s esophagus is not commonly carried out in Asian populations.
Development of real-time in vivo and objective imaging technologies may help
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overcome this limitation. Similar to the situation in the West, there is still no
agreement on management strategies for Barrett’s esophagus and its related neo-
plasia in Asia.

Keywords
Barrett’s esophagus ¢ Intestinal metaplasia ® Asia * Population

Introduction

Barrett’s adenocarcinoma is a rapidly rising malignancy in the West, and this trend
has often been cited as the reason for recommending regular surveillance endoscopy
in patients with Barrett’s esophagus. On the other hand, Barrett’s esophagus is often
considered to be an uncommon upper gastrointestinal finding in the East. Where
data are available, the prevalence of Barrett’s esophagus is low in most parts of Asia.
However, recent data indicating a slow-rising trend of Barrett’s adenocarcinoma in
Singapore [1] has prompted us to question whether the low prevalence of Barrett’s
esophagus in Asia is apparent rather than real and is due to the lack of awareness of
this condition and, hence, its under-detection in the East. In the following sections,
we will summarize the available data on the prevalence of Barrett’s esophagus in
Asian populations and show evidence suggesting a rising prevalence of Barrett’s
esophagus in Asia, we will examine the current endoscopic recognition and diagno-
sis of Barrett’s esophagus as practiced in the Asian region and highlight the possibil-
ity of the condition being under-recognized and underdiagnosed in Asia, and we
will discuss the genetic predispositions as well as other risk factors that have been
observed in the various populations across Asia. We will also briefly introduce new
technologies—including Raman spectroscopy and biomarker-based technology—
that may enhance diagnosis of Barrett’s esophagus given the challenges of recogniz-
ing and diagnosing this condition in Asia. Lastly, we will show that there is no
uniform agreement on surveillance and treatment strategies for Barrett’s esophagus
and its related neoplasia in many centers in Asia.

Prevalence of Barrett’s Esophagus in Asia

The epidemiology and etiology of Barrett’s esophagus have been most extensively
studied in Southeast and East Asia [2-5]. In these populations, the prevalence of
Barrett’s esophagus, based on histopathologic identification of intestinal metaplasia
in endoscopically suspected Barrett’s mucosa, ranged from 0.1 to 19.9%. However,
excluding an exceptionally high rate reported in Japan by Amano et al. [6] where an
astounding 19.9% of patients screened were found to have histologically confirmed
Barrett’s esophagus, the prevalence of Barrett’s Esophagus in Southeast and East
Asia lies within a low range of 0.1-5% [7-27].

In Japan, two large prospective multicenter studies, the Sendai Barrett’s
Esophagus Study (S-BEST) and the Far East Study (FEST) investigating the
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epidemiology of Barrett’s esophagus on patients undergoing upper endoscopy
during the period 1999 to 2000, found a 0.4—1.2% prevalence of Barrett’s esophagus
in the Japanese population [8]. The prevalence rates in the two studies were calcu-
lated based on a columnar-lined esophagus of any length with histological identifi-
cation of specialized intestinal metaplasia. This is in contrast to the exceptionally
high 19.9% prevalence rate of Barrett’s esophagus (short segment in almost all
cases) reported by Amano et al. in their study of 1668 subjects undergoing upper
endoscopy in Japan during the period 2003-2004 [6]. It serves to note, though, in
the latter study, only 31.8% of the Barrett’s esophagus cases were of the intestinal-
predominant mucin phenotype, while the rest, 68.2%, were of the gastric-
predominant mucin phenotype. In a recent review by Manabe et al., involving
88,199 cases of upper endoscopy performed between 2008 and 2010 at 13 centers
in Japan, the investigators identified long-segment Barrett’s esophagus defined as a
columnar-lined esophagus of more than 3 cm in length in only 13 (0.02%) of the
subjects screened [9].

In a huge study covering 19,812 subjects in the Taiwan Chinese population who
were undergoing health screening during the period 2003-2006, Tseng et al.
reported a 0.1% prevalence of histologically confirmed Barrett’s esophagus [10].
The majority of these patients (91.7%) had short-segment-type Barrett’s esophagus.
In another study published a year later, Chang et al. found a slightly higher (0.8%)
prevalence of Barrett’s esophagus, but then, of the 4797 subjects enrolled in this
study, 3386 subjects were referral patients who were more likely to be symptomatic
[11]. As expected, they found more histologically confirmed Barrett’s esophagus
cases among referral patients than among those undergoing health screening (1.1%
in referral patients vs. 0.4% in those undergoing health screening). In another
Taiwanese study by Kuo et al. which involved a population of 736 consecutive self-
referred patients undergoing endoscopy for a variety of gastrointestinal symptoms
in 2007 [12], they found a higher prevalence of Barrett’s esophagus (3.8%) in
patients with gastroesophageal reflux disease compared with the total study popula-
tion (1.8%).

A nationwide study conducted in Korea by Park et al. found a Barrett’s esopha-
gus prevalence of 0.8% among 25,536 subjects who underwent upper endoscopy
screening during the period [13]. In a study conducted at 11 Korean tertiary referral
centers which evaluated 2048 patients undergoing endoscopy in 2006, Lee et al.
reported a Barrett’s esophagus prevalence of 1.0% [14]. In a more recent study by
Choi et al. on 4002 patients who underwent upper endoscopy in 2012, a similar
proportion (1.0%) of patients were found to have histologically proven specialized
intestinal metaplasia in the distal esophagus [15].

In one of the largest studies, involving 139,416 patients undergoing screening
endoscopy in Eastern China which spanned over a 7-year period from 2005 to 2012,
Zhang et al. found a 0.2% prevalence of histologically confirmed Barrett’s esopha-
gus [16]. As with other Asian populations, most cases diagnosed (>90%) were
short-segment Barrett’s esophagus. Two other studies by Peng et al. and Xiong et al.
reported prevalence of 0.5% and 1.0% in a health screening population of 2580
individuals without reflux symptoms and a cohort of 2580 patients who were inves-
tigated for upper gastrointestinal symptoms, respectively [17, 18]. However, higher



126 K.Y.Ho

prevalence was reported in two recent studies which evaluated only symptomatic
patients. A study by Zhang et al. in a central China population (Luoyang city) found
a 4.6% prevalence of Barrett’s esophagus among 593 consecutive patients present-
ing with upper gastrointestinal symptoms [19]. In another study conducted in
2009 in Northwest China, Barrett’s esophagus was diagnosed in 6.1% of 528
patients with gastroesophageal reflux disease [20]. In both studies, the subjects
enrolled were patients undergoing endoscopy for investigation of upper gastrointes-
tinal symptoms or already had gastroesophageal reflux disease.

In Malaysia, reported prevalence of Barrett’s esophagus among patients who
underwent endoscopy for investigation of upper gastrointestinal symptoms ranged
from 0.8 to 6% [21-23]. Limited data from Singapore and the Philippines showed
equally low prevalence of Barrett’s esophagus [3, 23-28].

Data from most parts of India have reported a slightly higher prevalence of his-
tologically confirmed Barrett’s esophagus. Dhawan et al. reported 6% of 271
patients undergoing diagnostic upper gastrointestinal endoscopy had specialized
columnar epithelium, while Mathew et al. reported 9% of the 278 patients with
gastroesophageal reflux disease they studied had specialized intestinal metaplasia
[4, 25]. These prevalence rates are closer to that reported among Indian diasporas
elsewhere [26].

Is Barrett’s Esophagus an Under-Recognized Disease
in the East?

Awareness of the disease and diagnostic practices are known to influence the rate of
diagnosis. Past reports of low incidence of Barrett’s esophagus in Asia could, in
part, be attributed to the lack of awareness and therefore underdiagnosis of the dis-
ease. In Singapore, we conducted a retrospective study on 29,447 esophagogastro-
duodenoscopy procedures performed from the year 2006 to 2010, a period which
witnessed increasing awareness of Barrett’s esophagus in our hospital. The inci-
dence of histologically confirmed Barrett’s esophagus increased from a low rate of
<0.1% in the year 2006 to >0.2% in the years 2008, 2009, and 2010 [3]. We found
no significant difference in the Barrett’s esophagus versus non-Barrett’s esophagus
patient cohorts over the years, whether it is in terms of race, gender, or age. The
increase in the incidence of Barrett’s esophagus in the latter years was most likely a
result of more diagnoses made as awareness of the disease condition increased and
doctors gained more experiences in the endoscopic investigation of the disease.
Indeed, a recent study conducted in Singapore found that formal training in the use
of the Prague C and M criteria for the endoscopic recognition and grading of
Barrett’s esophagus facilitated endoscopists’ detection of the disease and led to sig-
nificantly higher diagnostic yield during endoscopy [27].

Another major cause of concern in Asia is that different diagnostic criteria and
investigation methods are used in different countries, thus making head-to-head
comparison of diagnostic data collected across geographical borders inappropriate.
Unlike in Europe and North America, there is a lack of consistency in the diagnostic
criteria and methods used in the investigation of Barrett’s esophagus in Asia. In
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particular, there are different endoscopic criteria for defining Barrett’s esophagus.
The term “Barrett’s esophagus” is often used interchangeably with “columnar-lined
esophagus.” The different definitions of the gastroesophageal junction might, to a
certain extent, account for discrepancy in reported prevalence of Barrett’s esopha-
gus across Asia. Currently, diagnosis of Barrett’s esophagus in Asian populations is
mainly based on the presence of columnar-type epithelium at endoscopy, with his-
topathologic finding of intestinal metaplasia, but depending on criteria used by the
investigator, the presence of intestinal metaplasia might not be necessary for a diag-
nosis of Barrett’s esophagus [28, 29]. In Japan, the investigation and diagnosis cri-
teria for Barrett’s esophagus differ substantially from the rest of Asia and the world
[30]. Unlike in other East Asian countries, the presence of specialized columnar
metaplasia is not considered to be important for diagnosis of Barrett’s esophagus in
Japan. Besides, while most countries in Asia use the proximal margin of the gastric
folds as the gastroesophageal junction, in Japan and Korea, the distal limit of the
lower esophageal palisade vessels is usually regarded as the gastroesophageal junc-
tion, and the designated area of the columnar-lined esophagus is anatomically
defined by the distal limit of the lower esophageal palisade vessels [31].

In contrast to studies from Western countries, most cases of Barrett’s esophagus
found in Asian populations are short segments. This contributes to the third chal-
lenge in the investigation of Barrett’s esophagus in Asia. As we know, endoscopic
diagnosis of short-segment-type Barrett’s esophagus, particularly those <1 cm, has
been found to be difficult and highly unreliable. In a recent multicenter study con-
ducted by the Asian Barrett’s Consortium, it was found that the interobserver reli-
ability for the endoscopic diagnosis of Barrett’s esophagus, expressed as intraclass
correlation coefficients, was extremely low, at 0.18 and 0.21 for C and M values,
respectively. This was deemed unacceptable [32]. Besides, the use of four-quadrant
biopsy protocol is not a standard practice in many Asian countries. A study con-
ducted in Taiwan revealed possible underestimation of the true prevalence when
four-quadrant biopsy protocol is not used [11]. Using standardized four-quadrant
biopsy protocol, the investigators found endoscopically suspected Barrett’s esopha-
gus and histologically proven Barrett’s esophagus in 1.9 and 0.9% of the study
population, respectively. Whereas, on the basis of at least two biopsies, the same
investigators found in a retrospective study prevalence of only 0.3 and 0.1% endo-
scopically suspected Barrett’s esophagus and histologically proven Barrett’s esoph-
agus, respectively [10].

Can Advanced Imaging Technologies and Biomarkers Improve
Diagnosis of Barrett’s Esophagus, Especially in the East?

While imaging technologies capable of providing significant enhancement to endo-
scopic evaluations of disease are available, these technologies rely heavily on the
operator’s ability to interpret the images. To overcome the issue of learning curve
and dependency on the operator’s subjectivity in interpretation of endoscopic find-
ings, Raman spectroscopy is now being evaluated at our center. Data derived from a
study on patients with Barrett’s esophagus show there is immense potential for the
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system to be applied for real-time in vivo diagnosis of Barrett’s esophagus and its
associated esophageal neoplasia [33]. This technology has several advantages: (1)
the probe can be inserted via the working channel of the endoscopy to be placed
focally at the lesion, (2) the diagnosis can be displayed real time on a monitor, and
(3) no contrast is required for the generation of the spectroscopic images.

The second strategy to aid diagnosis of Barrett’s esophagus is the use of bio-
markers. By mining expression data sets of the Barrett’s stem cell clones, our team
is working on identifying unique cell surface markers of the Barrett’s stem cells
against which antibodies or aptamers can be developed and used to aid the endosco-
pist in identifying regions of atypia for biopsy, perform real-time diagnosis, and
stratify patients during the examination [34, 35].

Is Barrett’s Esophagus Rising in Prevalence in the East?

There is some evidence that the prevalence of Barrett’s esophagus may be increas-
ing in Asia. Comparing a study done on 4002 patients who underwent endoscopy in
2012 [14] with an earlier study conducted on 70,103 subjects undergoing their first
upper endoscopies during the period from 1997 to 2004 in Korea, Choi et al.
reported the prevalence of Barrett’s esophagus as defined by histologically identifi-
able specialized intestinal metaplasia in columnar-lined esophagus appeared to have
risen over the decade [16]. In the Philippines, among 15,981 patients diagnosed
with erosive esophagitis from 1994 to 1997 and from 2000 to 2003, endoscopically
visible Barrett’s segment was found in 3.2% of the patients in the earlier period and
5% of the patients in the later period [36]. However, it should be understood that
diagnosing BE in patients with erosive esophagitis is very challenging and predict-
ing the true incidence of BE using these populations may be difficult. As mentioned
previously, a retrospective review of 29,447 esophagogastroduodenoscopy proce-
dures carried out at the National University Hospital, Singapore, during the period
2006 to 2010 revealed that incidence of histologically confirmed Barrett’s esopha-
gus in the mixed population undergoing endoscopy for a variety of indications had
increased from a low rate of <0.1% in the year 2006 to >0.2% in the years 2008,
2009, as well as 2010 [3].

Barrett’s Esophagus Is Mostly Short Segment in Asian
Populations

As alluded to previously, Barrett’s esophagus seen in the populations of Southeast
and East Asia are shorter in length as compared to that found in their Caucasian
counterparts in Europe and America. Reports from across Asia show that 90-97%
of Barrett’s esophagus cases seen in this part of the world are short-segment-type
Barrett’s esophagus and many of them are ultrashort-segment Barrett’s esophagus
of <1 cm in length [6, 9, 10, 14, 16, 37]. In a study done in China, investigators
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found that island-type Barrett’s esophagus was predominant (57%), with 37% of the
cases being Barrett’s esophagus with special intestinal metaplasia [38].

Risk Factors for Barrett’s Esophagus
Genetic Predisposition to Barrett’s Esophagus

The fact that Caucasians are more prone than Asians to develop long-segment
Barrett’s esophagus and associated adenocarcinoma is now common knowledge
[39, 40]. There is credible evidence of ethnic disparity in predisposition to Barrett’s
esophagus in certain parts of Asia and among specific racial ethnic groups. Rajendra
et al. first reported that among the three major ethnic groups (Indians, Malays, and
Chinese) in Southeast Asia, the Indians had the highest prevalence of Barrett’s
esophagus when compared with the Chinese (P < 0.05) and the Malays (P < 0.01)
[23]. In a follow-up study a few years later, Rajendra et al. further confirmed that
being Indian is a risk factor for Barrett’ esophagus [41]. They deduced that the risk
may be related to the Caucasian genetic makeup of Indians and inferred that the
HLA-B07 gene commonly found in Indian (South Asian) and Caucasian popula-
tions, but not in Orientals, may confer an increased risk for Barrett’s esophagus
[43].

Advancing Age Is a Common Risk Factor

Association of advancing age with Barrett’s esophagus has been reported by almost
all risk studies conducted in various populations across Asia. By the time of first
diagnosis, Asian Barrett’s esophagus patients would usually be in their fifth or sixth
decade of life. In one of the recent reviews of population-based studies of Barrett’s
esophagus conducted in ethnic Chinese populations in Taiwan, mainland China, and
Hong Kong SAR, advancing age was found to be a prominent independent risk fac-
tor for Barrett’s esophagus in the Asian populations studied [5]. Increasing preva-
lence of Barrett’s esophagus with advancing age is also clearly shown in one of the
largest study involving 139,416 subjects conducted over a 7-year period in Eastern
China (x> = 9.25, p < 0.0001) [16]. In a study on a population of 4002 Koreans
undergoing endoscopy, the investigators found that the mean age of subjects with
Barrett’s esophagus was significantly higher than of those without Barrett’s esopha-
gus [14]. Likewise, in Japan, in a population of 869 Japanese subjects undergoing
health checks, the individual’s age was found to be significantly associated with the
prevalence of Barrett’s epithelium [44].

Despite Barrett’s esophagus being associated with advancing age, it has been
noted that some Asian Barrett’s esophagus patients may be susceptible to Barrett’s
esophagus at an earlier age than their Western counterparts. In a review of 308
papers reporting studies conducted on various populations in China and involving a
total of 4120 subjects undergoing endoscopy for various upper gastrointestinal
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symptoms, investigators found that the average age of Barrett’s esophagus diagnosis
in Chinese was 53.2 years, which is several years younger than the reported average
age in European populations [38]. Risk at an even younger age has been noted in
populations studied in India. Investigators there showed that age > 45 years is a risk
factor for specialized intestinal metaplasia in the Indian population studied [25].
The reason for the lower age of diagnosis of Barrett’s esophagus in some Asians is
unclear.

Gender: More Males than Females Develop Barrett’s Esophagus

A preponderance of males among Asian patients with Barrett’s esophagus has been
reported by a few investigators. In a cohort of 4120 patients undergoing endoscopy
for various upper gastrointestinal symptoms in China, investigators found a male/
female ratio of 2:1 in those diagnosed with Barrett’s esophagus, which is close to
the 2:1 ratio reported in Europeans [38]. In Korea, a recent study showed a signifi-
cantly higher proportion of males in subjects with Barrett’s esophagus than in the
rest of study population who do not have Barrett’s esophagus [14]. However, other
studies—including a study by Kuo et al. in Taiwan, Lee et al. in Korea, Zhang et al.
in China, and Mathew et al. in India—found no gender difference in the risk for
Barrett’s esophagus [12, 14, 16, 25].

Gastroesophageal Reflux Disease and Reflux Esophagitis Are
Primary Risk Factors

Almost in all populations studied across Asia, investigators have found varying
degrees of association between reflux symptoms and Barrett’s esophagus. In addi-
tion, erosive esophagitis has also been found to increase the odds for development
of Barrett’s esophagus. In the Japanese population, Akiyama et al. showed, using a
multivariate model, severe erosive esophagitis was significantly associated with the
prevalence of Barrett’s epithelium (OR = 5.2; 95% CI, 3.4-7.7), as well as with its
progression [43]. In Korea, similar findings were found in a study of 2048 endos-
copy patients, in which those with reflux esophagitis were found to be having the
highest odds for developing Barrett’s esophagus (OR 10.3) [13]. A similar risk for
Barrett’s esophagus in presence of reflux esophagitis (OR 4.4; 95% CI, 1.22-16.17)
was reported in a study involving 2022 patients in Southeastern China [17]. Longer
duration of gastroesophageal reflux disease was also found to be a risk factor for the
development of Barrett’s esophagus. Among 736 consecutive Chinese patients
undergoing upper endoscopy for a variety of gastrointestinal symptoms in Taiwan,
the duration of gastroesophageal reflux disease was found an independent risk fac-
tor for Barrett’s esophagus (OR =4.2; 95% CI, 1.2-4.8; P = 0.03) [12].

There is an apparent lack of association between gastroesophageal reflux disease
and short-segment Barrett’s esophagus in Asian populations. In fact, nearly half of
the Asian patients with Barrett’s esophagus do not have a history of



10 Barrett's Esophagus in the Asian Population 131

gastroesophageal reflux disease, and this is believed to be related to the dominance
of short-segment Barrett’s esophagus in Asians [1-5, 44]. In a study conducted on a
huge ethnic Chinese population by Zhang et al., about half of the patients diagnosed
with Barrett’s esophagus exhibited no reflux symptoms; only 7.3% of Barrett’s
esophagus patients diagnosed satisfied the diagnostic criteria of gastroesophageal
reflux disease based on their GERDQ symptom scores [16]. Similarly, a 2011 litera-
ture review of studies on gastroesophageal reflux disease in Asia found only 60.1%
of subjects with Barrett’s esophagus having reflux symptoms [4]. In Korea, a large
nationwide study conducted in 2009 found 39.9% of Barrett’s esophagus patients
had no reflux symptoms and 77.7% did not have endoscopic erosions [15]. The lack
of evidence directly associating gastroesophageal reflux disease with short-segment
Barrett’s esophagus concurs with findings from international data showing that
although reflux symptoms increase the odds of having long-segment Barrett’s
esophagus, the symptoms are not associated with short-segment Barrett’s esopha-
gus [45].

Hiatal Hernia: Another Major Risk Factor

A review of population-based studies conducted in ethnic Chinese populations in
Taiwan, mainland China, and Hong Kong SAR showed hiatal hernia as one of two
most prominent independent risk factors for Barrett’s esophagus [5]. Among the
studies reviewed was one study of a population of 736 consecutive Taiwanese
patients undergoing diagnostic endoscopy for a variety of gastrointestinal symp-
toms that determined that hiatal hernia was the strongest among a few independent
risk factors evaluated for the development of Barrett’s esophagus (OR = 4.7; 95%
CI, 1.3-17.7; P = 0.02) [12]. In Korea, a study on 215 Barrett’s esophagus patients
revealed that hiatal hernia was the strongest risk factor for Barrett’s esophagus [15].
This observation was echoed in a later study of 2048 patients undergoing endoscopy
in a Korean hospital, which reported presence of hiatal hernia as a significant risk
factor for Barrett’s esophagus (OR 5.1; 95% CI, 3.05-8.21) [13]. In Japan, hiatal
hernia was associated both with Barrett’s esophagus and the length of Barrett’s
esophagus, and it was also found to be an independent predictor of circumferential-
type short-segment Barrett’s esophagus (OR 4.5; 95% CI, 3.23-5.45) [37]. In
Malaysia, hiatus hernia was found positively associated with Barrett’s metaplasia
(OR, 5.4; 95% CI, 3.41-8.57) [23]. Significant association between hiatal hernia
and columnar-lined esophagus was also reported by Navarathne et al. in their study
of 1150 South Asian patients who underwent endoscopy for various indications

[46].

Little Evidence of Obesity as a Risk for Barrett’s Esophagus

Few studies in Asia actually confirmed obesity as a risk factor for Barrett’s esopha-
gus. A large study by Fujimoto et al. on a population of 42,862 Japanese adults
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showed body mass index (BMI) > 25 kg/m? was not associated with Barrett’s esoph-
agus [47]. In Korea, similar observations have been reported. In a large retrospective
analysis of 70,103 subjects who underwent upper endoscopy, the investigators
found no relationship between BMI > 25 kg/m? and Barrett’s esophagus [48].
Similarly, in South Asia, BMI >30 kg/m? was found not to predispose the subject to
Barrett’s esophagus in a study by Bamanikar et al. [49]. Thus, at present, there is
insufficient evidence in the studied Asian populations to prove that obesity per se
predisposes an individual to Barrett’s esophagus.

Controversial Effects of Tobacco and Alcohol Consumption

The impact of tobacco and alcohol consumption on the development of Barrett’s
esophagus is uncertain in Asia. In a study on Japanese patients, Akiyama et al. found
that a smoking habit was significantly associated with increased prevalence of
Barrett’s epithelium (OR = 1.9), but drinking alcohol was not associated [43]. In
Taiwan, a study on 19,812 subjects reported that smoking and alcohol might be
associated with the presence of Barrett’s esophagus [10]. But among Indian sub-
jects, consumption of tobacco or alcohol was found to not be associated with
Barrett’s esophagus [25].

Impact of Helicobacter pylori Infection

A recent meta-analysis of 49 studies worldwide suggests that Helicobacter pylori
infection is associated with a reduced risk of Barrett’s esophagus [50]. In Japan, two
studies by Abe et al. (in 2009 and 2011) found that H. pylori was inversely associ-
ated with the development of Barrett’s esophagus [51, 52]. The historical lower
prevalence of gastroesophageal reflux disease and Barrett’s esophagus in Asia had
been attributed to the higher prevalence of H. pylori in the region, as compared to
the West. The increasing prevalence of gastroesophageal reflux disease, the precur-
sor of Barrett’s esophagus, in the past decades is believed to be a result of declining
H. pylori infection in the region. This supposition is supported by data in a number
of studies conducted in Asia, including the study by Ho et al. and Rajendra et al. [53,
54].

Malignant Transformation of Barrett’s Esophagus

In Asia, where the incidence of esophageal adenocarcinoma is extremely low,
esophageal adenocarcinoma associated with Barrett’s esophagus is rarely seen.
Despite the recent increase in prevalence of Barrett’s esophagus in some parts of
Asia, the incidence of esophageal adenocarcinoma has remained low in Asia as a
whole. In East Asia, incidence of esophageal adenocarcinoma has been reported to
be increasing in Japan and Singapore. In Japan, during the period from 1960 to
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1995, the annual death rate from esophageal adenocarcinoma increased from 3.7 to
6.9 per 100,000 population [8]. In Singapore, age-standardized incidence rates for
esophageal adenocarcinoma rose from 0 to 0.54 per 100,000 men and from 0.03 to
0.13 per 100,000 women between 1968 and 2002 [55]. Despite these increases in
incidence, the absolute number of esophageal adenocarcinoma cases seen today
remains very low in these countries, as compared to that seen in the West. Contrasting
the development in Singapore and Japan, the incidence of esophageal adenocarci-
noma declined in Hong Kong and remained unchanged in Taiwan and Korea [56—
58]. In Hong Kong, a study of 10,751 new cases of esophageal neoplasm during the
period 1984 to 1988 showed that the relative ratio of esophageal adenocarcinoma
versus esophageal squamous cell carcinoma decreased from 11.7% then to 6.4%
during the period 1998 to 2003 [56]. In Korea, a retrospective review of 16,811
cases of esophageal squamous cell carcinoma or gastric noncardiac adenocarci-
noma diagnosed between 1992 and 2006 discovered no increase in the ratio of inci-
dence of adenocarcinoma to non-adenocarcinoma of the esophagogastric junction
[57]. In Taiwan, although a significant increase in the incidence of esophageal squa-
mous cell carcinoma was seen during the period 1979 to 2003, there was no change
in the incidence of esophageal adenocarcinoma [58]. In China, despite a high inci-
dence of esophageal squamous cell carcinoma in its population, the incidence of
esophageal adenocarcinoma remains extremely low and accounted for only about
1% of all distal esophageal cancers diagnosed [5].

Management of Barrett’s Esophagus and Its Associated
Neoplasia in Asia

Endoscopic surveillance with random four-quadrant biopsies for patients with non-
dysplastic Barrett’s esophagus is deemed by many to be impractical to be carried
out in Asian populations. Firstly, the incidence of esophageal adenocarcinoma is
very low in Asia. In fact, the current recommended regimen for Barrett’s esophagus
surveillance has been called into question in the light of new findings showing the
lack of justification for rigorous surveillance of non-dysplastic Barrett’s esophagus.
According to a recent population-based study involving 11,028 patients with
Barrett’s esophagus, the absolute annual risk of Barrett-related esophageal adeno-
carcinoma is only about 0.12% and well below the assumed 0.5% rate used in devel-
opment of current surveillance guidelines [59]. The risk of esophageal
adenocarcinoma is expected to be even lower in Asian populations, as the odds for
short-segment Barrett’s esophagus to develop into cancer are lower. Secondly, most
Asian patients have short-segment Barrett’s esophagus, in which case obtaining
four-quadrant biopsies within the tiny Barrett’s segment is practically near to impos-
sible. Hence, it is unlikely that rigorous surveillance of non-dysplastic Barrett’s
esophagus would pick up in Asia any time soon.

Management for esophageal neoplasia has evolved in recent time due to advances
in endoscopic techniques and ablative therapies. In a study of management strate-
gies for Barrett’s esophagus and its associated neoplasia in Korea, Singapore, and
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Japan, the authors found several interesting observations. All of the Japanese endos-
copists preferred endoscopic resection for Barrett’s adenocarcinoma, whereas a
quarter to approximately half of the Korean and Singaporean endoscopists preferred
surgical resection. For Barrett’s esophagus with low-grade dysplasia, treatment with
a proton pump inhibitor was the preferred strategy in Japan, whereas in Korea and
Singapore, endoscopic treatment was preferred [60].

Conclusion

The prevalence of Barrett’s esophagus in most Asian populations studied is low
compared to the rates reported in Western populations. The histological low preva-
lence rates reported in various parts of Asia could have been attributed, at least in
part, to underdiagnosis and/or lack of awareness of the condition. There is evidence
that the prevalence of Barrett’s esophagus is rising in some parts of Asia. Most cases
of Barrett’s esophagus in Asia are short segment, and half of the cases are asymp-
tomatic. Although patients with Barrett’s esophagus in both Asia and the West
appear to share similar risk factors such as male gender, older age, and longer dura-
tion of reflux symptoms, patients in some parts of Asia tend to be diagnosed with
Barrett’s esophagus at a younger age—at least 10 years earlier than when it occurs
in Caucasians.

Esophageal adenocarcinoma is rare in Asia, and this may be due to the domi-
nance of short-segment Barrett’s esophagus in Asians. Endoscopic surveillance
with random four-quadrant biopsies for patients with non-dysplastic Barrett’s
esophagus is not commonly carried out in Asian populations. Development of real-
time in vivo and objective imaging technologies with optical biopsy capabilities
may help overcome this limitation. There is still no agreement on management strat-
egies for Barrett’s esophagus and its related neoplasia in Asia. As the awareness of
the disease continues to increase, we are likely to see more cases of Barrett’s esoph-
agus detected and diagnosed in Asia.
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Abstract

Extra-esophageal manifestations of gastroesophageal reflux (GERD) consist of
many syndromes such as laryngitis, laryngopharyngeal reflux, asthma, chronic
cough, chest pain, and dental erosion. Due to the lack of disease definition, the
prevalence of these extra-esophageal syndromes is not precisely known. They
may or may not be associated with typical symptoms of GERD. Since there is no
gold standard for the diagnosis of extra-esophageal GERD, its diagnosis and
management is challenging. The management of extra-esophageal GERD is
often empiric and targeted at specific symptoms. The initial approach is to use
empirical therapy with high-dose proton pump inhibitors (PPIs), and further
investigations are required in unresponsive cases. The continuation of PPI ther-
apy is not recommended in patients who do not respond to empiric therapy with
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Epidemiology

The prevalence of extra-esophageal GERD is not precisely known due to the lack of
clarity in disease definition. Extra-esophageal symptoms of GERD can occur in
patients with or without typical GERD symptoms. A study from the United States
[1-3] demonstrated that pneumonia and noncardiac chest pain (NCCP) (23.6 and
23.1%, respectively) had the highest prevalence, followed by hoarseness (14.8%),
bronchitis (14.0%), dysphagia (13.5%), dyspepsia (10.6%), asthma (9.3%), and
globus sensation (7.0%). Nearly half the patients with NCCP had symptoms for
more than 5 years [3].

Another large population-based study found that patients with reflux esophagitis
were more commonly associated with pharyngeal, laryngeal, chest, and sinus prob-
lems than other hospitalized controls [4]. Interestingly, erosive esophagitis was
found to be an independent risk factor for sinusitis, pharyngitis, hoarseness, laryn-
geal diseases, chronic bronchitis, and pulmonary diseases [4]. In this study, nearly
one-fifth of patients with GERD had extra-esophageal manifestations, and patients
with erosive esophagitis were at greater risk of having extra-esophageal symptoms
than those without erosive esophagitis [4]. When ambulatory 24-h esophageal pH
monitoring, barium esophagram, and upper endoscopy were done to evaluate the
GERD patients with and without extra-esophageal symptoms, GERD was detected
in nearly 3/4 of patients with chronic hoarseness, most patients with laryngeal ste-
nosis [5] and asthma [6], and in some patients with chronic cough [7]. Upper GI
endoscopy demonstrated esophagitis in 30-40% of patients with asthma and 20% of
patients with laryngitis [8, 9].

Pathophysiology

The pathophysiology of extra-esophageal symptoms is not precisely known. GERD
contributes to extra-esophageal symptoms by two possible mechanisms, including
aspiration of gastric contents into extra-esophageal organs during reflux episodes
and vagal-mediated mechanisms [10-14]. These mechanisms are key factors in the
link between typical GERD and the atypical manifestations of extra-esophageal
symptoms. GERD can be viewed as a cofactor in a multifactorial disease process
rather than the sole etiologic agent. Reflux of gastroduodenal contents into the
esophagus and pharynx could induce cough by direct pharyngeal and laryngeal irri-
tation, and aspiration causes tracheobronchial cough. Chronic cough can also be
triggered by a vagal-mediated tracheal and bronchial reflex [15, 16]. Previous stud-
ies have demonstrated that the esophagus and bronchus share a vagus nerve innerva-
tion. Pressure differences between the abdominal and thorax at the time of coughing
may cause repeated reflux and cough [16, 17].

Both aspiration of gastric contents into extra-esophageal organs and vagal-
mediated mechanisms have been suggested for their roles in extra-esophageal
symptoms of GERD by demonstrating the effects of esophageal acid on
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extra-esophageal organs. Dual-probe esophageal pH monitoring supports the role of
reflux, and ambulatory pH studies have shown that acid reflux started from the prox-
imal esophagus [18]. Physiologic protection prevents the entry of esophageal reflux-
ate into the pharynx and larynx. Disturbance of these protective mechanisms may be
responsible for the extra-esophageal GERD manifestations. Acid reflux into the
esophagus may irritate the receptors in the distal esophagus, causing noncardiac
chest discomfort [19].

Reflex actions of the trachea protect the airway during burping and regurgitation.
In addition, esophago-glottal reflux provides protection to the pharynx and respira-
tory tract from refluxate by closure of the vocal cords and forward movement of the
glottis [18]. Swallowing mechanism plays an important role in preventing reflux
through the upper esophageal sphincter [19]. Stimulation of the pharynx by fluids
and a clean pharyngeal area induces closure of the glottis. The pharyngeal and
laryngeal reflex mechanisms serve as important mechanisms in reducing aspiration
and enhancing pharyngeal clearance by inducing cough reflex and mucociliary
action of the bronchus and trachea [18].

Clinical Manifestations of Extra-esophageal GERD

The Montreal definition of GERD includes a wide spectrum of esophageal and
extra-esophageal symptoms. Extra-esophageal symptoms that have established
association with GERD include chronic cough, noncardiac chest pain, bronchial
asthma, laryngopharyngeal symptoms, dental erosions, hoarseness, globus sensa-
tion, sore throat, vocal cord inflammation, aspiration, pulmonary fibrosis, pneumo-
nia, and sleep disturbances, as shown in Table 11.1 [20]. Other conditions that are
possibly related to GERD are sinusitis, otitis media, and laryngeal nodules. Reflux-
related cough, asthma, and laryngitis are the most frequently encountered extra-
esophageal syndromes. The common extra-esophageal GERD manifestations are
discussed in detail below.

Table 11.1 Extra- Pulmonary Pharyngo-laryngeal
esophageal manifestations of Asthma Pharyngitis
GERD o p
Aspiration pneumonia Vocal cord granulomas
Chronic bronchitis Subglottic stenosis
Bronchiectasis Laryngitis
Interstitial pulmonary Stridor
fibrosis
Oral Hoarseness
Halitosis Globus
Dental caries Laryngeal cancer
Poor oral hygiene Chronic cough
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Chronic Cough

GERD is one of the important causes of chronic cough. Chronic cough could be
defined as cough longer than 8 weeks [21, 22]. A few common causes of chronic
cough include postnasal drip syndrome (PNDS), asthma, and the use of ACE inhibi-
tors. Gastric refluxate can trigger chronic cough by irritation of the upper airway, by
aspiration, and by stimulating esophagobronchial reflex, thereby stimulating sen-
sory nerve receptors [17]. An increase in intra-abdominal pressure during cough
induces the passage of refluxate through the lower esophageal sphincter [23, 24].
Reflux-associated cough correlates better with distal than proximal esophageal acid
exposure, and esophagobronchial reflex is activated by a smaller amount of acid
reflux. Recent studies have shown a relationship between reflux events and episodes
of coughing. One study has demonstrated that even most of cough symptoms did
not suddenly follow reflux events, where one-third of patients cough within 2 min
of a reflux [27]. Chronic cough may be caused by micro-aspiration, resulting in
stimulation of laryngeal and tracheobronchial cough receptors, although the evi-
dence to support this is limited. Some patients with chronic cough from GERD may
not have typical GERD symptoms. A study has shown that only a minority of
patients with cough secondary to GERD had evidence of esophagitis on endoscopy
[25]. Another study [26] found that only a small number of cough symptoms were
related to hypopharyngeal reflux.

Noncardiac Chest Pain (NCCP)

NCCP often presents as angina-like chest pain in patients without organic heart
disease [28, 29]. GERD is a well-known cause of noncardiac chest pain [28].
Heartburn can be documented in 10-70% of the patients [20]. Cardiac chest pain
and chest pain from GERD likely share the same presentations. In a study by Locke
et al., noncardiac chest pain was reported in 37% of patients with frequent heartburn
symptoms, compared to 7.9% of patients reporting no GERD symptoms [29], but
cardiac and esophageal motility disorders have to be excluded. The response mech-
anism likely can be explained by refluxate of gastroduodenal content, e.g., gastric
acid and pepsin into esophageal mucosa, which stimulate the vagus nerve and
finally cause the symptoms [30, 31]. The Neuro-Enteric Clinical Research Group
from the United States demonstrated that only a small number of patients with
NCCP had evidence of mucosal erosions on upper GI endoscopy [32]. Diagnostic
testing for esophageal motility, ambulatory pH, and impedance monitoring is usually
preserved for patients who do not respond to an empiric trial of PPI therapy [33].

Bronchial Asthma
Bronchial asthma has a strong association with GERD based on both epidemiologic

studies and physiologic testing with ambulatory 24-h pH monitoring [34, 35].
Studies have also demonstrated high prevalence of GERD in asthmatic patients [36]
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and it is estimated to be between 34 and 89% [37]. GERD could induce bronchial
asthma by the vagal-mediated and aspiration mechanisms.

GERD is highly prevalent in asthmatic patients who may or may not have reflux
symptoms. Esophageal acid perfusion can induce airway reactivity, and micro-
aspiration can cause airway constriction or can increase airway reactivity as a result
of chronic inflammation. Bronchoconstriction in asthma can increase TLESR, caus-
ing reflux. Asthma and reflux have bidirectional interaction that potentially leads to
a self-perpetuating vicious cycle. Heartburn and regurgitation before an asthma
attack, or asthma symptoms occurring after meals, should be highly suspicious of
being a result of GERD.

A high prevalence of esophageal motility diseases has been documented in
patients with asthma. Pulmonary symptoms and pulmonary function in patients
who have received acid-suppressive treatment have better outcomes [38]. Meier
et al. evaluated pulmonary function of asthma patients treated with 20 mg of
omeprazole twice a day for 6 weeks and demonstrated that 27% of patients with
GERD had increase in FEV1 after treatment [39]. Sontag et al. [38] have evaluated
the effect of H2-blockers and fundoplication in patients with both GERD and
asthma. Surgical patients had a significant improvement in nighttime attacks com-
pared to those who received H2-blockers or controls after a 2-year follow-up.
Furthermore, they also had significant improvement in mean asthma symptom
scores compared to those who received medical treatment or controls. Similarly, in
a randomized controlled trial by the American Lung Association Asthma Clinical
Research Center, it was found that among 412 patients with poor asthma control to
either esomeprazole 40 mg twice daily or placebo control, there was higher benefit
of PPI therapy in asthmatic patients than in the control group [40]. However, a
Cochrane review of GERD treatment in asthma demonstrated only minimal
improvement of asthma symptoms with anti-reflux treatment [41].

Laryngopharyngeal Symptoms

GERD is one of the important causes of laryngeal inflammation [42]. Common
symptoms well known as laryngopharyngeal reflux (LPR) include globus, hoarse-
ness, sore throat, cough, frequent throat clearance, dysphagia, and odynophagia.
These symptoms are not specific and could be seen in patients with allergies to pol-
len, cigarette smoke, etc. [43]. However, GERD should be suspected in patients who
have a long duration of symptoms and a history of laryngeal inflammation, as half
of the patients with otolaryngologic manifestations [5] have classic reflux symp-
toms. The most common laryngeal findings noted with GERD are erythema and
edema of the cricoarytenoid folds and the posterior aspects of vocal cords, which
are the hypopharyngeal regions closest to the proximal esophagus [44].
Laryngoscopic findings of LPR are, however, nonspecific and can be found in
healthy volunteers and may also be associated with smoking, alcohol, postnatal
drip, and certain medications. More than 50% of patients with throat symptoms due
to acid reflux have normal laryngoscopic findings. It is difficult to perform proximal
pH monitoring because of its poor reproducibility. Combined pH impedance
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monitoring suggests that a majority of pharyngeal reflux for classic reflux symp-
toms in patients with otolaryngologic manifestations [5] are gaseous in nature.

Hoarseness caused by GERD occurs in approximately 10% of all cases. Globus
sensation may be associated with GERD in up to half of cases [44]. Globus is
defined as perception of a lump in the throat, regardless of swallowing, and fre-
quently happens between meals and generally disappears at night or while eating.
The etiology is still uncertain. More than half of patients with chronic laryngitis and
sore throat have been diagnosed with acid reflux, which causes symptoms as well as
erythema of the posterior vocal cords, contact ulceration, vocal cord polyps, granu-
loma formation, and subglottic stenosis among patients who have had prior endotra-
cheal intubation [44].

Oral Manifestations

Oral manifestations of extra-esophageal GERD are prevalent in 5-97.5% of patients
with GERD and include dental erosions, halitosis, water brash, mouth ulceration,
taste disturbance, and glossodynia. Dental erosions occur due to intrinsic and extrin-
sic acid that exceed the buffering capacity of saliva, leading to clinical dissolution
of enamel. GERD is observed in 21-83% of patients with dental erosions [45].
Early recognition of the role of GERD is key for prevention or treatment of dental
erosions and other oral manifestations of extra-esophageal GERD.

Sleep Disturbances and GERD

Nocturnal reflux is associated with esophageal injury as well as a higher prevalence
of laryngeal and pulmonary manifestations. GERD can affect the quality of sleep by
awakening patients from sleep due to nocturnal heartburn, and reflux may result in
amnestic arousals. Abnormal esophageal acid exposure is highly associated with
obstructive sleep apnea [80%]. Studies have shown frequency of GERD attacks in
patients with obstructive sleep apnea.

Other ENT Manifestations of GERD

Other ENT manifestations of extra-esophageal GERD include chronic rhinosinus-
itis, otitis media, subglottic stenosis, and laryngeal cancer. Nasopharyngeal expo-
sure to reflux has been found in patients with rhinosinusitis. GERD treatment with
PPI may improve the symptoms of sinusitis [46]. Extra-esophageal GERD may also
be associated with otitis media, especially in infants. Subglottic stenosis secondary
to reflux can occur in infants and adults. There is a strong association of positive pH
studies showing acid reflux in these patients. GERD has been implicated as increas-
ing the risk of laryngeal cancer, although the evidence to support their association is
not definite [47].
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Diagnosis and Treatment of Extra-esophageal GERD

There is significant controversy over how to diagnose extra-esophageal reflux syn-
dromes such as reflux laryngitis or LPR, chronic cough, and asthma (Table 11.2), as
there are no ideal and reliable tests. Other common non-GERD causes, such as
suspected reflux laryngitis, should be excluded, and the patient should be evaluated
by an ear, nose, and throat (ENT) physician. Those presenting with chronic cough
should be evaluated by a pulmonologist [47].

Neither endoscopy nor pH is a gold standard in establishing an association
between patients’ symptoms from extra-esophageal syndromes and
GERD. Appropriate diagnostic tools for each manifestation of extra-esophageal
GERD are available, as shown in Table 11.2, but may not be cost-effective. The
diagnosis and treatment of LPR, chronic cough, and asthma are discussed here.

Laryngopharyngeal Reflux (LPR)

The diagnosis and treatment of LPR remain controversial because of the lack of
definite diagnostic criteria and treatment goals. Similar to the initial management of
esophageal GERD, lifestyle modification (LSM) should be recommended to any
extra-esophageal GERD patient, even though limited data are available to support
the benefit of LSM in extra-esophageal GERD. The initial approach is empiric PPI
treatment, even in the absence of typical GERD symptom or confirmation of
GERD. However, studies have failed to show the benefit of PPIs over placebo in
symptom improvement in suspected GERD-related chronic laryngitis. In unrespon-
sive cases, causes other than GERD need to be excluded.

Table 11.2 Diagnostic testing for a suspected extra-esophageal GERD patient

Recommended tests for LPR/
Testing chronic cough/asthma
Otolaryngologic symptom and sign score (RSIs/RFSs) LPR
Salivary pepsin assay (pepsin test) LPR/chronic cough/asthma
Laryngoscopy LPR
Endoscopy (conventional and magnifying LPR/chronic cough/asthma
endoscopy + chromoendoscopy)
Ambulatory pH monitoring (catheter based or bravo LPR/chronic cough/asthma
capsule) with/without impedance
Pharyngeal pH LPR/chronic cough/asthma
Esophageal manometry or high-resolution manometry LPR/chronic cough/asthma
PPI (PPI test) LPR/chronic cough/asthma
Histology LPR/chronic cough/asthma
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Reflux Symptom Index (RSI), Reflux Finding Score (RFS),

and Laryngoscopy

The clinical diagnosis of LPR is somewhat elusive, as the symptoms and signs are
nonspecific and do not always correlate with reflux. RSI and RFS are self-
administered assessments to document physical findings and symptom severity of
LPR, although they have poor sensitivity and specificity for diagnosing LPR [48—
51]. Laryngoscopic findings are not specific for reflux laryngitis, as similar findings
can be found in healthy individuals, and have poor interobserver reliabilities. The
finding of laryngitis may also be found in other non-GERD causes, including
allergy, smoking, and voice abuse. Therefore, LPR should not be diagnosed based
on laryngoscopic finding alone [48-52].

Pepsin Test

The pepsin salivary test is a rapid noninvasive test to detect salivary pepsin, which
is a marker for detecting GERD. Detection of pepsin in the laryngopharynx sug-
gests refluxate from the stomach. The presence of pepsin can be tested by the anti-
human pepsin antibodies. Pepsin was present in 96% of laryngeal biopsy specimens
taken from 19 patients with suspected LPR, while pepsin was not detected in any
control subjects [53]. Sensitivity and specificity of the pepsin test were found to be
87%, with a positive predictive value (PPV) of 81% and negative predictive value
(NPV) of 78% by using a pepsin lateral flow device [54].

Another study has shown that the detection of pepsin in laryngeal mucosa by
immunohistochemistry (IHC) to diagnose LPR has an 80% sensitivity and 85.7%
specificity [55]. Another study using an enzymatic method to measure salivary/spu-
tum pepsin in 16 GERD patients has shown the correlation between the mean proxi-
mal and distal esophageal pH values and salivary pepsin assay [56]. This pepsin test
has sensitivity and specificity of 89% and 68%, respectively, based on the pH moni-
toring results [57].

In addition, the pepsin test can clearly document GERD and signs of LPR with
good concordance between pepsin detection in biopsy and sputum specimens. Anti-
reflux surgery is also successful in eradicating pepsin, and it seems to predict clini-
cal improvement of LPR after surgery. The pepsin test is a fast and easy test for the
detection of salivary pepsin, with acceptable sensitivity and specificity. Further
studies are required to evaluate the usefulness of this test for diagnosing LPR [58].

Endoscopy

Esophagogastroduodenoscopy (EGD) is useful in visualizing the erosive esophagi-
tis (EE) and Barrett’s esophagus and for excluding the other esophageal mucosal
disorders. The prevalence of EE in patients with suspected GERD-related ENT
symptoms was shown to be between 10 and 63% [59]. Studies from Asian coun-
tries—Thailand, Turkey, and Malaysia—showed the prevalence of EE to be 9%,
11%, and 48%, respectively [60-62]. Interestingly, it was shown that using a mag-
nifying narrow-band imaging (NBI) endoscope can increase the percentage of find-
ing esophageal mucosal abnormality up to 62% with criteria of abnormal vascular
pattern of esophageal mucosa, compared with 9% by conventional white light
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endoscope, suggesting that magnifying NBI endoscopy can be an important diag-
nostic tool in identifying esophageal mucosal abnormalities [60]. However, the cor-
relation between these abnormal findings and clinical GERD-related LPR is not
clear, and finding EE on endoscopy does not establish a diagnosis of GERD-related
reflux laryngitis or other extra-esophageal GERD syndromes. The American
College of Gastroenterology (ACG) guidelines do not recommend the upper endos-
copy for establishing a diagnosis of extra-esophageal GERD syndromes [48].

Ambulatory pH Monitoring

Ambulatory pH monitoring is considered a useful test for the diagnosis of extra-
esophageal GERD disorders, as it documents a pathological gastroesophageal
reflux.

The total percentage of time the pH is <4 is recommended as a parameter to
discriminate physiological from pathological reflux [63]. There is a great variability
in the prevalence of abnormal pH monitoring in patients with laryngitis, [64] asthma
[65], and chronic cough [66]. Prevalence of LPR with abnormal pH monitoring
from 14 studies from Western and Asian countries ranges from 18% to 100%, with
an average of 53% [67]. When 24-h pH study is done, it has a 69% reproducibility,
suggesting that a 24-h testing period may be too short a sampling period to accu-
rately estimate reflux events [68]. However, there is no pH predictor of treatment
response in LPR, and the false negative rate is as high as 30%, which are the limita-
tions of this test. Evidence of pathological reflux on ambulatory monitoring does
not establish GERD as the cause of the extra-esophageal symptoms. Meanwhile, a
negative pH monitoring test should suggest the non-GERD causes. Additional
impedance system to conventional pH catheter has been shown to give more infor-
mation in regard to nonacid, gas, and liquid reflux. Furthermore, two additional
indices in the interpretation of ambulatory pH monitoring are symptom index (SI)
and the symptom-associated probability (SAP), although these two symptom indi-
ces could not be relied upon for GERD association [69, 70]. The sensitivity and
specificity of symptom association analysis are limited, and there are no outcome
studies to support using these parameters to monitor the treatment response in extra-
esophageal GERD.

The pH monitoring off PPI therapy provides the baseline for reflux information,
especially in patients with a low pretest likelihood of GERD, while an impedance
pH monitoring may be useful in patients who are on PPI therapy and continue to
have symptoms, or for those who have a high pretest likelihood of GERD [64, 71].
In addition, the new device for detecting the pharyngeal pH (ResTech®) showed a
significantly higher number of reflux events in LPR patients compared with GERD
patients and healthy volunteers, suggesting this test might have a role for the evalu-
ation of suspected LPR patients with a faster detection rate and faster time to equi-
librium pH [72].

Drug Therapy
Treatment of extra-esophageal GERD is often empirical and targeted at specific
symptoms. Drug therapy for reflux laryngitis includes antisecretory agents such as
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proton pump inhibitors (PPIs), H, receptor antagonists (H,RAs), and antacid. Other
medications such as mucosal protective agents and transient lower esophageal
sphincter relaxation (TLESR) reducer can also provide additional benefits. Evidence
for the effectiveness of drug therapy is relatively weak. Guidelines of the American
Gastroenterological Association and American College of Gastroenterology recom-
mend PPI in patients with extra-esophageal GERD who also have typical symptoms
of GERD or objective evidence of GERD by endoscopy or pH monitoring [48, 73].

Proton Pump Inhibitors (PPIs)

PPIs are the mainstay in the treatment of suspected LPR patients and can be given
empirically. Response rate of PPI treatment ranges from 47 to 90% from the two
open-labeled studies [74, 75]. A multicenter trial failed to show significant differ-
ence in the resolution of symptoms or laryngeal signs of LPR between patients
treated with high-dose esomeprazole and placebo for 16 weeks [76]. Interestingly, a
meta-analysis from eight randomized placebo-controlled trials in LPR has demon-
strated an absolute rate of PPI response of 50%, while the placebo response was
41%. This study suggested that PPI treatment in suspected GERD-related LPR was
not significantly better than placebo treatment [77]. No significant difference in
symptom resolution between PPI for 2—4 months and placebo was demonstrated in
other randomized controlled trials [72, 76, 78]. The subgroups of patients responded
to PPI treatment included patients with moderate to severe reflux parameters at
baseline, moderate-sized (larger than 4 cm) hiatal hernia, and concomitant heart-
burn and/or regurgitation in addition to their LPR symptoms [71].

A suspected LPR patient should initially be treated with empirical PPI therapy
for the duration of 1-2 months (Fig. 11.1). If symptoms improve, PPI should be
continued up to 6 months to allow healing of the laryngeal tissue [79], after which
the dose should be tapered to minimal acid suppression. However, there are limited
data from Asian and Western clinical trials to guide the duration of treatment.

H2 Receptor Antagonists (H,RAs)

H,RAs in LPR may play a role in controlling nocturnal acid breakthrough (NAB).
A meta-analysis from eight small randomized controlled trials (n = 58 in H,RA
group and n = 58 in control group) has shown that additional bedtime H,RA can
decrease the prevalence rate of NAB and decrease the percentage of time during
which intragastric pH is less than 4. However, the use of nighttime H2 RAs in LPR
has not proven to be beneficial [80, 81]. However, another open-labeled prospective
cohort study in 30 patients receiving additional ranitidine 300 mg, with omeprazole
20 mg twice daily, compared with other PPI twice a day, did not show any differ-
ence in the treatment response, suggesting that adding H,RAs in NAB does not
improve the symptom response in LPR patients [80].

Surgical Fundoplication

Laparoscopic fundoplication failed to improve laryngeal symptoms at 1-year post-
surgery in 25 suspected LPR patients unresponsive to initial PPI therapy, despite
physiologic control of all reflux events [82]. A retrospective cohort study in 237
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Fig. 11.1 Diagnosis and treatment algorithm for extra-esophageal reflux

patients showed that both heartburn with or without regurgitation and esophageal
pH < 4 more than 12% of a 24-h period predicted post-fundoplication resolution of
the presenting extra-esophageal reflux symptom [83]. The ACG guidelines do not
recommend fundoplication for patients who are unresponsive to aggressive medical
anti-reflux therapy [48].

Chronic Cough

It is estimated that up to 75% of patients with GERD-related cough do not have
classical GERD symptoms, which makes this diagnosis challenging. Besides,
GERD can coexist in patients with cough due to other conditions. The common
non-GERD causes for chronic cough must be excluded before establishing the diag-
nosis of GERD-related chronic cough, such as history of taking angiotensin-
converting enzyme inhibitor (ACEI), postnasal drip syndrome (PNDS), asthma, and
chronic bronchitis. The investigations for GERD-related chronic cough are similar
to those in reflux laryngitis (Table 11.2).
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Diagnostic Tests

Tests for diagnosing GERD-related cough include EGD, ambulatory pH monitor-
ing, and PPI test. There is poor correlation between endoscopic finding, symptoms,
and results of pH study. Previous study has shown that out of 45 patients with
chronic cough, 55% reported classical reflux symptoms, but only 15.5% had
endoscopy-proven esophagitis [25]. Similar to LPR, most patients with GERD-
related cough will have normal endoscopic findings. Ambulatory pH monitoring has
a sensitivity, at best, of 90% and specificity as low as 66% [84]. A 24-h pH study
with cough correlation may be useful to diagnose GERD-related cough, but it has
low positive predictive value and can be misleading. A previous study showed that
pH monitoring is not a reliable predictor of acid reflux-induced chronic cough
because only 35% of patients with abnormal pH meter responded to high-dose
omeprazole [21].

Management

The strategy in the management of GERD-related chronic cough is similar to that of
reflux laryngitis. Lifestyle modification should be an initial approach. A study on
empirical PPI therapy in 214 patients with chronic cough over a 3.5-year period
showed that 79% of patients experienced symptom improvement after empirical of
PPI treatment [85]. It is therefore recommended to give an empirical trial with PPIs
for 1-3 months in patients with GERD symptoms or those likely to have silent
GERD. Fundoplication may be recommended for those patients who have GERD-
related cough that previously responded to PPI therapy. PPI twice daily is a drug of
choice. Nevertheless, recent meta-analysis of nine placebo-controlled studies has
shown insufficient evidence in favor of PPI therapy (OR 0.46; 95% CI, 0.19-1.15).
Two studies showed improvement in cough after 5 days to 2 weeks of treatment [86].
A short course of PPI therapy may be a reasonable initial approach for GERD-related
cough. The non-PPI therapy for GERD-associated cough with H,Ras and prokinetic
agents was not found to be useful, and there has not been evidence to support the
benefit of fundoplication. Patients who responded to surgical intervention may be
those who responded to medical therapy for typical symptoms of GERD [42].

In summary, the treatment of GERD-associated cough should begin with a short
course of empirical PPI therapy after excluding the other common non-GERD
causes (Fig. 11.1). The investigations should be considered in those who remain
symptomatic to exclude the non-GERD causes or the reflux-causing chronic cough
from the residual acid or nonacid reflux. Other medications and fundoplication
should be reserved for those who partially responded to the PPI treatment with evi-
dence of acid reflux after 24-h pH monitoring with typical reflux symptoms.

Reflux Asthma

GERD-related asthma should be suspected in any patient who presents with adult-
onset asthma, poor control of asthma, worsening asthma symptoms related to large
meals, and onset of heartburn or regurgitation before asthma attacks [87].
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Diagnostic Tests

The prevalence of asthma in individuals with GERD was 4.6%, whereas in controls
was 3.9% [19]. Studies from Asian countries have shown that the prevalence of
reflux esophagitis was between 27.8 and 39.3%. In addition, the prevalence of
GERD in asthmatic Asian patients was 6.5-44% compared to 0.6-19.4% in the
control group [88]. The prevalence of GERD is high in the asthmatic patients, with
low prevalence of typical reflux symptoms [34].

There is no diagnostic test that can identify anti-reflux-responsive asthma. An
empirical trial of twice-daily PPIs for 3 months is recommended in asthma patients
with GERD symptoms. Esophageal pH study may be useful to correlate asthma
symptoms with GERD, to diagnose silent GERD, and to assess the adequacy of acid
suppression.

Management

The benefit of PPI for GERD-associated asthma is still conflicting. Previous system-
atic reviews on anti-reflux treatment including PPI, H,RA, and surgery in GERD-
related asthma have shown that anti-reflux treatment did not consistently improve
lung function, asthma symptoms, nocturnal asthma, or the use of asthma medications
[89]. High-dose esomeprazole given to asthma patients for 4 months has been shown
to improve peak expiratory flow (PEF) [90]. The improvements of pulmonary func-
tions are, however, inconsistent after a high dose of PP1[91, 92]. Another study failed
to show the benefit of high-dose lansoprazole given for 24 weeks in reducing daily
asthma symptoms and improving pulmonary function [92].

In summary, the benefit of anti-reflux therapy in GERD-associated asthma is
inconsistent. Behavioral and lifestyle modification should be implemented in
asthma patients with GERD symptoms. Fundoplication should be reserved for those
patients who have asthma improvement with GERD therapy.

Summary

Extra-esophageal GERD syndromes include reflux laryngitis, chronic cough,
asthma, and dental erosions, whereas reflux chest pain and typical reflux syndrome
have been classified as symptomatic syndrome of GERD [10]. Due to limited data
from Asian countries, the prevalence of extra-esophageal GERD in Asia is not
exactly known, although the overall GERD prevalence is much lower than that in
the Western countries. Pathogenesis of these syndromes is still not clearly under-
stood, and it is proposed to be a multifactorial process.

Nonetheless, a majority of the extra-esophageal GERD patients do not present
with the typical GERD symptoms. Investigations such as upper endoscopy and
ambulatory pH monitoring have low sensitivity and specificity and are considered
not cost-effective. The empirical PPI therapy is the most cost-effective approach
and is considered to be a first-line therapy in the management of extra-esophageal
GERD. Additional therapy beyond PPI requires further confirmation of its benefit
before it can be recommended in the management of extra-esophageal GERD.
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In those patients who fail to respond or partially respond to PPI, ambulatory pH
monitoring and/or impedance pH monitoring can be considered to document if the
pathological reflux causes the extra-esophageal symptoms. Other non-GERD causes
should be evaluated according to the specific syndromes. Surgical fundoplication
should not be considered in patients who are unresponsive to aggressive PPI ther-
apy. Fundoplication may be beneficial in patients who respond to antisecretory
agents, who present with typical GERD symptoms, and those with large hiatal
hernia.
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Terminology and Cultural Issues 1 2
in the Diagnosis and Treatment of GERD
in Asia

Hardik Parikh and Philip Abraham

Introduction

The Asian continent is the most diverse one with regard to ethnic groups, cultures,
habits, and environment. Naturally, disease frequency and etiological factors will
vary as widely. A condition such as gastroesophageal reflux disease (GERD) is
dependent on diet and environment as much as on the individual and so is an arche-
typal case for study in such a situation.

GERD Prevalence in Asia

Population-based GERD prevalence data from the USA (28.8%) and Europe
(23.7%) had showed significantly higher rates as compared to those in Asia [1].
Approximately 2.5-5% of Asians experience weekly heartburn and/or acid regurgi-
tation [2]. There are substantial differences in GERD prevalence among Asian
regions, but only East Asia shows rates consistently lower than 10% [3]. The preva-
lence is highest in West Asia (12.5-27.6%), less so in Central Asia (7.6—19.4%), and
lowest in East Asia (2.5-9.4%) [3]. Rates ranging from 12.4% (Taiwan), 17%
(Mainland China), to 29.8% (Hong Kong) have also been reported, though [4-9].
Rates reported from the Indian subcontinent (India, Bangladesh, and Pakistan)
range from 7.6 to 24% [5, 6, 10]. The Asian Indian race (South Asia) seems to be at
higher risk as compared to white Caucasians for developing GERD [11].
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Ethnic differences in the prevalence of GERD within a region were studied in
Singapore; a higher incidence was noted in Indians in Singapore (7.5%) as com-
pared to Malays (3%) and Chinese (0.8%) [12]. Racial differences were also
reported in a multiracial country like Malaysia, where the prevalence of reflux-type
symptoms was more common among Indians (7.5%; 95% CI, 4.4-11.7) than
Chinese (0.8%; 95% CI, 0.1-3.0) and Malays (3.0%; 95% CI, 1.2-6.1) [ 12]. Another
study of the prevalence of heartburn in a multiracial population, based on a gastro-
intestinal symptoms questionnaire, showed that the annual prevalence of heartburn
was more in Indians (42.4%) as compared to Chinese (29.3%) and Malays (29%).
Indians vs. Chinese odds ratio 1.77; 95% CI, 1.26-2.50, p < 0.001; Indians vs.
Malays OR 1.80; 95% CI, 1.28-2.54, p < 0.001 [13]. Similar differences were seen
in the GERD complication rates.

The prevalence of heartburn was similar in Malays (mainly Muslims) and
Chinese (mainly Buddhist or Christian), despite difference in their alcohol intake.
But this study was limited by the inability to access differences in exposure to envi-
ronmental factors, such as dietary fat consumption and the prevalence of cagA-
positive Helicobacter pylori (H. pylori) infection. These differences necessitate
further studies to establish a genetic and/or environmental etiology [2].

There seems to be an increase over time: the prevalence rate of reflux esophagitis
on endoscopy in East Asia was 3.4-5.0% before 2000 and 4.3-15.7% after 2005
[14]. One time-trend study reported a significant increase in cases of esophagitis
over a 10-year period among Indians (2.4-8.1%), Malays (1.5-3.7%), and Chinese
(1.7-6.4%) [15]. There does not seem to be significant change in the prevalence of
Barrett’s esophagus in Asia over time.

In most Asian patients, GERD runs a benign course, with a majority of the
patients having nonerosive reflux disease (NERD); progression from NERD to ero-
sive esophagitis and complications is low [16, 17]. Complicated GERD appears to
be more frequent in whites (12.3%), while only 2.8 and 4.8% of black and West
Asian patients, respectively, had complicated GERD [16]. There was no GERD-
related complication in any East Asian patient in one study [18].

Different Prevalence Rates in GERD Symptoms Due to Differences
in Terminology?

Several explanations have been proposed for the reported differences in prevalence
rates. These include the common suspects such as smaller body mass of Asians,
lower basal as well as maximal gastric acid secretion, increased prevalence of H.
pylori infection, low-fat Asian diet, and probably less use of alcohol and tobacco
(the latter is debatable). Less well-recognized factors include the lack of a universal
definition of GERD, lack of a word for heartburn in some languages, differences in
physician recognition and diagnostic practices (e.g., reluctance to undergo endos-
copy), and differences in referral patterns.

In the majority of prevalence studies, the diagnosis is symptom-based, using the
presence of cardinal symptoms like heartburn and regurgitation as indicator of
reflux disease. (This may also explain the differences in prevalence rates reported



12 Terminology and Cultural Issues in the Diagnosis and Treatment of GERD in Asia 159

from the same population in different studies.) When heartburn or acid regurgitation
dominates the patient’s symptoms, they have very high specificity but low sensitiv-
ity for GERD [19]. Atypical or associated symptoms include noncardiac chest pain,
acidic taste in the mouth, globus sensation, asthma, and bloating.

Heartburn is typically described as a burning sensation in the chest with discom-
fort, extending from the upper abdomen to the chest and sometimes to the jaw. As
the name suggests, this symptom can easily be confused with cardiac chest pain.
There is no word for heartburn in some languages spoken in Asia (Malay, Chinese,
Korean, Tamil) [20]. One multiethnic study showed that, as compared to 35% of
whites and 46% of blacks, only 3% of Asians complained of heartburn, and as com-
pared to 35% of whites and 54% of blacks, only 13% of Asians understood heart-
burn appropriately [18]. Regurgitation is even more difficult to describe; in India,
for example, in the absence of a single word in the multiple of dialects in the coun-
try, the physician needs to describe the sequence of events (“can you feel food or
water or any content rising up from the abdomen, maybe even into the mouth?”) to
elicit understanding and response.

Probably because of language issues and perceptions, Asians seem to present
more commonly with atypical symptoms as compared to the rest of the world; a
distinction may be made in a clinic, but this is not easily possible in a field study.
The lack of translated and validated questionnaires for the diagnosis of GERD
makes it even more difficult.

Why the Rising Prevalence Rates?

Multiple environmental factors have been incriminated in the growing incidence of
GERD in Asia. These include rising socioeconomic standards with consequent
Westernization of lifestyle and diet (a predominantly carbohydrate-based diet to one
that contains more protein and fat) and increase in BMI, increasing the use of alco-
hol and tobacco and presumably decreasing H. pylori prevalence (with consequent
increase in gastric acid secretion). An increase in gastric acid secretion in the
Japanese population since 1970 has been reported, unrelated to H. pylori infection;
this may be secondary to increase in dietary fat intake [21]. Increased awareness of
disease and improvement in available diagnostic techniques also could play a role.
The contribution from stress in a more competitive society to the initiation or aggra-
vation of symptoms of GERD has not been quantified.

Factors Impacting Pathophysiology

Although there is no strong reason to suspect that there would be differences in the
basic pathophysiological factors for GERD between ethnic groups and regions, the
fact remains that there are limited studies in this regard. Normal reference values for
esophageal pH and manometry among racial groups are presently not available; this
may be important considering the lower acid outputs recorded in Asian populations.
Chinese patients with GERD who underwent esophageal manometry and 24-h
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ambulatory esophageal pH monitoring were no different from control subjects in
the frequency of transient lower esophageal sphincter relaxation (TLESR), but had
significantly lower successful primary peristalsis (59% vs. 70%, p = 0.04), suggest-
ing impaired esophageal clearance by defective peristalsis [22]. Hiatal hernia is an
infrequent finding in Asian GERD patients even in the presence of esophagitis [23,
24].

Obesity is an important risk factor for GERD. An independent association
between increasing abdominal girth and GERD symptoms was identified in whites
but not in blacks and Asians [25]. Another symptom-based study showed consistent
association between abdominal girth (independent of BMI) and reflux-type symp-
toms in the white population but not in the black population or Asians [25]. A recent
study found a homogeneous increase in GERD prevalence with increasing BMI in
US studies, whereas studies from Europe provided heterogeneous results [26]. BMI
cutoff points to define obesity and overweight are lower in Asian countries than
those currently used in Western countries, but this may not be applicable to all eth-
nic groups. For the same body fat, African Americans had lower BMI (1.3 kg/m?) as
compared to Chinese (1.9), Thais (2.9), Indonesians (3.2), and Ethiopians (4.6)
[27].

Factors Impacting Treatment

The current standard of medical care for the treatment of GERD is proton pump inhib-
itors (PPI). The principal enzyme involved in PPI metabolism is the cytochrome p450
isoform CYP2C19, the phenotypes of which are classified into extensive, intermedi-
ate, and poor metabolizers [28]. Studies on racial differences in CYP2C19 genotype
polymorphism had shown a higher frequency of poor metabolizers among Asians
(11-24%) as compared to 2-5% among whites [29]. Healing rate of erosive esopha-
gitis was only 77% in extensive metabolizers as compared to 95 and 100% for inter-
mediate and poor metabolizers, respectively (p < 0.05) [30]. CYP2C19 genotype was
not found to be associated with reflux symptoms or esophageal acid exposure [31].
Although in clinical practice CYP2C19 genotype determination is unlikely to predict
efficacy of a PPI, a recent study suggested that lower dose of PPI may be sufficient to
control reflux symptoms in Asian populations with their lower acid secretory capacity
[32]. In patients with severe esophagitis who are refractory to standard treatment, the
possibility of their being extensive metabolizers should be considered.

Cultural Differences in Treatment: The Use of Complementary
and Alternative Medicines

Complementary and alternative medicines are those that are not an integral part of
conventional allopathic medical practice; their use in the treatment for GERD is
probably more frequent in Asian regions where they have existed for centuries for
treatment of all kinds of illnesses. One study reported that 6.7% of patients use
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alternative treatment for heartburn [13]. These include milk, peppermint, botanicals
and mixtures of herbs, melatonin, yoga, acupuncture, magnet therapy, hypnosis,
massage, and other relaxation techniques. Some of these are detailed below.

Yoga

Forms of yoga involving breathing control techniques (pranayama), like kapalbhati
and agnisar kriya, increase diaphragmatic tone and thereby can decrease gastro-
esophageal reflux. Kapalbhati involves passive inspiration and active expiration
using abdominal muscles for clearance of the respiratory passage and strengthening
the diaphragm [33]. Agnisar kriya is a method in which contracting or flapping of
abdominal muscles in and out is believed to help digestion. Apart from increasing
diaphragmatic tone, these maneuvers are believed to decrease TLESR and increase
lower esophageal sphincter tone [24].

Another possible mechanism by which yoga works is impacting the autonomic
nervous system via a relaxation response, which is associated with physiological
changes in respiratory rate and lowering of heart rate and blood pressure mediated
by reduction in epinephrine [34]. Stress-induced increase in gastric acid secretion
may also be decreased in the relaxation phase of yoga [35].

Magnet Therapy

Magnetic bracelets, straps, and blankets, which involve the use of static magnetic
fields, are an alternative treatment used for GERD. The LINX system, which is a
ring of titanium beads with magnetic cores, connected together with titanium wires,
was approved by the US FDA in 2012 for the treatment of refractory GERD [36].

Acupuncture

Acupuncture uses stainless steel needles on specific points along the body (acu-
points) to rebalance energy flow; this has been used in traditional Chinese medicine
for millennia. Electroacupuncture stimulates needles with an electrical current
rather than manual manipulation. Acupuncture possibly works by inhibiting intrae-
sophageal acid and bile reflux [37] as well as increasing LES pressure and reducing
TLESR [38]. One study showed that adding acupuncture is more effective than
doubling the PPI dose in controlling GERD-related symptoms in patients who failed
standard-dose PPI [39].
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Botanicals (Herbs)

Lonicera, the Chinese honeysuckle flower, has been evaluated in animal studies as
a possible treatment for GERD. In one such study, rats given a preparation of the
flower were found to have significant improvement in esophageal lesion scores and
thickness of the esophageal mucous membrane [40]. Another product is Iberogast,
made with nine herbs, including angelica, caraway, clown’s mustard plant, German
chamomile, greater celandine, lemon balm, licorice, milk thistle, and peppermint.
Trials done earlier for evaluating its efficacy in patients with functional dyspepsia
noted symptomatic improvement in the subgroup of patients with GERD-like symp-
toms [41]. The herbal product spearmint was reported to be useful in the treatment
of heartburn, but failed in volunteers [42]. Peppermint oil enhances gastric empty-
ing (especially in the early phase) and, while decreasing pressure in the resting LES,
may be beneficial in GERD [42].

Melatonin

Melatonin is produced in the pineal gland, esophagus, and other parts of the GI
tract. It has been shown to stimulate LES activity, which prevents acid-pepsin-
induced esophagitis; it also protects the gut mucosa from oxidative damage caused
by reactive oxygen species [43]. One small study involving 36 patients, to evaluate
the role of exogenous melatonin alone or in combination with omeprazole in the
treatment of reflux disease, showed that the combination therapy was preferable
[44].

Milk

Milk can temporarily buffer stomach acid, although it can also stimulate acid pro-
duction due to its fat content; its efficacy in the treatment of GERD has not been
proven.

Conclusion

The multiethnic, multicultural spectrum of Asia makes it a suitable region for study
of the role of these factors and diet on GERD prevalence, pathophysiology, and
treatment. Unfortunately, there is a paucity of studies addressing these aspects from
many parts of Asia, and available studies are largely from regions that in recent
decades have had strong Western influences. Basic pathophysiological factors may
be common with the West, but studies show differences in prevalence and intensity
and recent time-trends changes. PPI is the standard of care for treatment of GERD
in Asia, especially in institutes, but alternative treatment modalities are quite fre-
quently in use.
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Abstract

Until recently, GERD was thought to be a rare disease in Asia, and research on
this topic was sparse. Now several publications have evaluated the prevalence of
reflux symptoms in the Asian population. These large studies have predomi-
nantly been from China, Korea, Japan, Turkey, Iran, and Israel and show the
incidence of GERD is rising throughout Asia.
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Introduction

Until recently, gastroesophageal reflux disease (GERD) was thought to be a rare
disease in Asia [1-3]. Several diseases of the gastrointestinal tract have been shown
to have increasing incidences in India. Crohn’s disease was thought to be nonexis-
tent in the latter part of the twentieth century in India. However, there is accumulat-
ing data now that the incidence is steeply higher than previously thought [4]. A
recent study by Mathew et al. found that the incidence of Barrett’s esophagus is not
uncommon in India [5]. Similarly, recent studies have shown a rising incidence of
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GERD in India [3, 6-9]. Whether these increases are due to improved recognition
and access to better diagnostic tools or a true increase in the prevalence is unclear
[10].

GERD is a well-studied disease in the western world. Based on population-based
data, at least 20% of the general population experiences heartburn and/or regurgita-
tion weekly [11]. It is the most common gastrointestinal disease and is associated
with a significant decrease in quality of life and is a huge economic burden [2, 12—
16]. In the USA, GERD accounts for $10 billion in direct costs and up to $75 billion
in indirect costs per year [13, 14]. Moreover, uncontrolled GERD can result in com-
plications such as strictures, Barrett’s esophagus, and esophageal adenocarcinoma
(EAC) [17-19].

Status of Research on GERD in Asia

Contrary to the western world, research on this topic in Asia was sparse until
recently, and GERD was considered to be uncommon in this part of the world [1].
However, now several publications have evaluated the prevalence of reflux symp-
toms in the Asian population [1]. These large studies have predominantly been from
China, Korea, Japan, Turkey, Iran, and Israel. Three large studies from China, based
on a symptom questionnaire and each with more than 2500 patients, estimated the
prevalence of GERD (defined as at least once-a-week symptoms of heartburn and/
or regurgitation) to be 2.5-4.8% [16, 20-22]. Large studies out of Korea (n = 1902)
and Japan (n = 6035) have reported similar prevalence rates of 3.5% and 6.6%,
respectively [23, 24]. Western and southern Asia have reported much higher preva-
lence of GERD [25, 26]. Bor et al. from Turkey report a prevalence of 20% using
face-to-face interviews utilizing the Gastroesophageal Reflux Questionnaire
(GERQ) [25]. Similar studies from Iran and Israel report a GERD prevalence of
21.2% and 9.3%, respectively [26, 27]. Whether these geographic differences in
prevalence of GERD are due to variations in study design or due to other cultural
and ethnic differences is unclear. An interesting study by Ho et al. based on a mul-
tiracial population in Singapore suggests that this variation is likely due to racial
differences [28]. They report GERD prevalence of 7.5% among Indians compared
to a low prevalence of 0.8% among Chinese. Nonetheless, there is emerging data
that the incidence and prevalence of GERD continue to rise [29].

Research on GERD has been scarce in India. Therefore, in 2011, the Indian
Society of Gastroenterology formed a task force to study the prevalence and risk
factors for GERD. Bhatia et al. studied 3224 urban and rural adult populations and
found that the prevalence of GERD was 7.6% and that consumption of nonvegetar-
ian food was an independent risk factor for GERD [6]. Another study by Sharma
et al. found that the GERD was present in 16.2% of 4039 employees of a tertiary
care center [8]. They found that high BMI, smoking, asthma, and hypertension were
independent risk factors for the development of GERD. Finally, a study by Kumar
et al. reported a prevalence of 18.7% while studying 905 adult patients [7]. They
found that younger age, sedentary lifestyle, serum LDL of more than 150 mg/dL,
high consumption of meat, and low consumption of tea and fresh fruits were
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independent risk factors for GERD. These studies had varying definitions and meth-
odology. Nonetheless, they are the first large-scale evaluations of burden of disease
of GERD in India and draw our attention to a high prevalence that is comparable to
the western world.

The complications of chronic GERD have received much less attention in Asia.
This is likely due to the initial data showing a much lower prevalence of reflux
esophagitis and Barrett’s esophagus in Asia when compared to the western world
[29]. Low prevalence of erosive esophagitis was reported (5.6—-16.8%) in patients
undergoing an endoscopy [30-37]. Similarly, most studies have suggested a low
prevalence of Barrett’s esophagus (0.06-0.22% in general population and 0.5-2%
in symptomatic patients) in Asia [38—42]. However, newer studies show that the
prevalence of BE in symptomatic GERD patients (7.4-9%) is likely higher than
previously reported [5, 37]. The data on incidence and time trends in esophageal
adenocarcinoma from Asia are also unclear. There appear to be an increasing trend
in Japan and Singapore, no change in Hong Kong, but a decreasing trend in Taiwan
and Korea [43-47]. Data is almost nonexistent on this topic from other parts of Asia.
These studies on complications of GERD show contrasting results, but even so, they
draw attention to the paucity of data regarding Barrett’s esophagus and esophageal
adenocarcinoma from Asia.

Challenges and Future Directions to GERD Research in Asia
Healthcare Disparities

There are several challenges to conducting research in Asia due to its multilingual,
multiethnic, and multicultural variations. There are several plausible explanations
for these differences in epidemiology. Most studies are performed on patients seek-
ing medical care. Due to variations in the structure of healthcare finance and deliv-
ery across different countries, there are wide disparities in equity and access to
gastroenterologists and endoscopy suites. In addition, there are also variations to
physician recognition, diagnostic practices, and referral patterns. These issues can
result in the study of a biased patient group, resulting in confounded results.
Therefore, large population-based studies are needed to understand the true epide-
miology of GERD. Future research should also focus on understanding health
behaviors such as healthcare-seeking behaviors, adherence to medical advice, and
compliance to medications.

Language Barriers

GERD is a symptom-based diagnosis and does not have a gold standard test. GERD
is evaluated in most studies by using patient-response symptom questionnaires that
were validated in the western world. Most times, the translations of these question-
naires have not been validated. In some languages such as Chinese, Malay, and
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Korean, there is no direct representative term for heartburn. This can severely impair
the validity of the study results. Therefore, culturally acceptable and validated
GERD questionnaires in a local language should be used as an instrument for
diagnosis.

Economic Inequalities

Asia has experienced economic inequalities and very disparate growth rates. On one
hand, there are countries that have showed rapid growth and attained the status of
developed countries over three or four decades (four Asian tigers—Singapore, Hong
Kong, South Korea, and Taiwan), while on the other hand, there are several coun-
tries below the poverty line. This results in wide dissimilarities in education and
access to healthcare. Even within each country, there are significant dissimilarities
between the urban and rural populations. This limits the generalizability of any
study and more so studies on GERD. It is suggested that the increase in GERD may
be related to urbanization, improvement in socioeconomic status, and adaptation of
a western lifestyle [29]. Therefore, the prevalence outcomes may be profoundly
affected by the geographic location of its participants. Future studies should attempt
to include diverse populations while studying GERD. A stratified analysis by geo-
graphic location, level of education, and socioeconomic status may be warranted to
better understand the influence of each of these factors on GERD.

Extraesophageal GERD Symptoms and Complications

There are limited data on extraesophageal GERD symptoms. Future studies must
utilize other diagnostic studies, such as pH-impedance studies, to better evaluate
extraesophageal symptoms where applicable. In addition, complications of GERD
such as stricture rates, Barrett’s esophagus, and esophageal adenocarcinoma need to
be evaluated. These potentially preventable complications can have profound impact
on costs, health-related quality of life, and morbidity. Research on true prevalence
and data on outcomes on therapy of extraesophageal symptoms and complications
of GERD can guide policy-makers on suitable allocations of healthcare resources.

Efficacy of Therapy for GERD

GERD is chronic disorder that requires long-term acid suppression therapy [48].
Proton pump inhibitors (PPI) are considered the gold standard treatment for
GERD. Previous studies have shown high healing rates of erosive esophagitis in the
Asian population [49]. While it has been shown that GERD phenotypes of nonero-
sive reflux esophagitis and erosive esophagitis are not categorical diseases in the
western population, this has never been evaluated in the Asian population.
Furthermore, the role of H. pylori and its influence on PPI therapy are unclear. It has
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been suggested that PPI therapy in patients who harbor H. pylori is likely to progress
to atrophic gastritis [50]. Future studies should evaluate for the role of these poten-
tial risk factors and confounders in the management of GERD.

Conclusion

GERD is an extremely common GI disease and is associated with poor health-
related quality of life and is a huge financial burden. The current status of research
on GERD, its complications, and management are not well studied in the Asian
population. The diverse nature of Asian countries with regard to cultural beliefs,
socioeconomic status, health equity, access, and delivery makes for a challenging
environment for research studies. Well-designed studies on all aspects of GERD,
listed below, are needed to help with effective management of GERD patients and,
in addition, to provide policy-makers with data to help with allocation of healthcare
resources.

Directions for Future Research on GERD in Asia

1. Consensus on a common definition of GERD
2. Determination of incidence and prevalence of GERD and extraesophageal
symptoms of GERD
3. Determination of incidence and prevalence of complications of GERD (stric-
tures, Barrett’s esophagus, and esophageal adenocarcinoma)
4. Separation of true GERD from functional heartburn, peptic ulcer disease, and
functional dyspepsia
5. Evaluation of effects of GERD on health-related quality of life
6. Culturally apt translations of existing questionnaires and validation of these
instruments
7. Population-based studies to account for inequity and lack of access to health-
care resources
8. Endoscopy, pH-impedance, and manometry-based studies to help with accurate
diagnosis
9. Interaction between H. pylori infection and GERD symptoms
10. Delineation of risk factors for GERD and its complications
11. Evaluation of efficacy and role of medical and surgical therapy for GERD
12. Comparative efficacy of therapeutic agents for GERD
13. Role and efficacy of non-pharmacologic therapy for GERD
14. Qualitative research on health behaviors such as healthcare-seeking behaviors,
adherence to medical advice, and compliance to medications
15. Assessment of physician knowledge and training with regard to GERD and its
complications
16. Identification of health education techniques and evaluation of efficacy of edu-
cation program
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17.
18.

19.

20.

Long-term outcomes of GERD and its complications

Identification of potential causes and confounders that predispose patients to
GERD in the Asian population

Evaluation for pathophysiologic differences and pharmacokinetic variations
based on ethnicity and geographic location

Assessment of influence of changes in socioeconomic status, changes in diet,
and urbanization on the prevalence of GERD
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