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Barrett Esophagus in Asia: Same Disease with Different Pattern
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Barrett esophagus (BE) is considered to develop as a result of chronic gastroesophageal reflux disease (GERD) and to predispose to esoph-
ageal adenocarcinoma (EAC). However, the disease pattern of BE in Asia differs from that observed in the West. For example, in the West,
the prevalence rates of BE and EAC have progressively increased, whereas although the prevalence rate of GERD is increasing in Asia, the
prevalence rates of BE and EAC have remained low in most Asian countries. GERD, hiatal hernia, old age, male sex, abdominal obesity
(visceral obesity), smoking, alcohol consumption, and kyphosis are known risk factors for BE in Asia, and most Asian patients have short-
segment BE. Helicobacter pylori infection is more prevalent in Asia than in the West. We suggest larger studies with a prospective design
be conducted to elaborate further the different patterns of BE in Asia.
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INTRODUCTION

Barrett esophagus (BE) is defined as a change in the distal
esophageal epithelium of any length characterized by colum-
nar type mucosa during endoscopy and is confirmed to have
intestinal metaplasia by biopsy."* BE is considered a complica-
tion of chronic gastroesophageal reflux disease (GERD)® and
has the potential to develop into esophageal adenocarcinoma
(EAC).! Furthermore, BE is more common in the West than in
Asia’

Although the incidence of GERD has increased in recent
years in Asia, BE and EAC are rare.”® Based on inferences
drawn from epidemiologic data generated in western coun-
tries, it is foreseeable that the incidence of BE in Asia could
rise.”” Although improvements in endoscopic technology,
heightened awareness and interest in BE, and large-scale screen-
ing endoscopy programs may increase the reported preva-
lence of BE, it appears that disease patterns differ between Asia
and the West according to published data.
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In this report, we discuss the prevalence and risk factors of
BE in Asia.

LOWER PREVALENCE OF BARRETT
ESOPHAGUS IN ASIA

In Western countries, the incidences of BE and EAC have
progressively increased since the 1970s.""'* Between 1994 and
2006, the crude incidence of BE in the United States increased
from 14.5 per 100,000 member-years in 1998 to 23.8 per
100,000 member years in 2006 (p-value for trend, <0.01)."
The number of individuals with BE in the United States is dif-
ficult to estimate because a substantial proportion of patients
are asymptomatic’ and because no consensus regarding screen-
ing guidelines has been reached."

Clinical studies on the prevalence of BE have produced a
wide range of estimates. A Swedish study that attempted to
approximate a community sample by recruiting volunteers
for endoscopic screening estimated a BE population preva-
lence at 1.6%." A similar sized study performed in the United
States on patients undergoing screening colonoscopies found
a prevalence of 6.8%.'°

A recent study used a computer simulation disease model
of EAC to determine estimates for BE prevalence that best
aligned with the United States Surveillance Epidemiology and
End Results (SEER) cancer registry data. This model consists
of six health states: normal, GERD, BE, undetected cancer,
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detected cancer, and death. Published literature regarding the
transition rates between these states was used to provide
boundaries. Using this model, the estimated prevalence for
BE in the general population was 5.6% (range, 5.49 to 5.70) in
the United States, and the model accurately predicted inci-
dence rates (4.5 of 100,000 in 1975 to 2005) for EAC report-
ed to the United States SEER cancer registry."”

A study on the incidence and prevalence of BE was con-
ducted on approximately 3.3 million persons in Northern
California in 2007. The prevalence of diagnosed BE rose
steadily throughout the study period from 1994 to 2006 and
reached 131 per 100,000 member-years in 2006 in the adult
population. Furthermore, prevalence increased with age (440/
100,000 member-years for 81 to 90-year-olds in 2006), and it
was much higher among men than among women (179 vs.
87 diagnoses/100,000 sex-specific member-years in 2006). In
addition, the prevalence among non-Hispanic whites in 2006
was 2-fold higher than that among Hispanic whites (247 vs.
135/100,000 race-specific member-years, respectively) and
approximately 5-fold higher than that among black Ameri-
cans (49/100,000 member-years) and Asian Americans (65/
100,000 member-years)."" Thus, it appears that the prevalence
of BE increases with age in the West.

The prevalence of GERD is lower in Asia than in the West.
It was estimated that the approximate prevalence of GERD in
the West is 10% to 20% and that its rate is substantially lower
in Asia at <5%." Thus, it might be expected that the compli-
cations of GERD, such as BE, are less prevalent in Asia than
in the West."” The reported prevalence of BE in Asia shows
that the disease is still rare in most parts of Asia (Table 1).2*

Table 1. Prevalance of Barrett Esophagus in Asia

The prevalence of BE in a Chinese population undergoing
upper gastrointestinal endoscopy in Taiwan between 1991
and 1992 was only 2% initially.”

A 7-year descriptive study performed in Eastern China from
2005 to 2012 showed that the prevalence of BE remains low
in this region. Only 234 of 139,416 patients (0.168%) under-
going gastroscopy were found to have BE. In this study, the
mean subject age was 61 years, and the male-to-female ratio
was 1.25:1. The prevalence was found to increase with age,
and most BE cases were confined to the lower esophagus
(92.7%) and short-segment (SS) type. GERD symptoms were
present in 131 patients (56%).”

In another Chinese study, BE was found in 1.0% of 2,022
patients who underwent endoscopy in 2007.2' Other studies
conducted in China have also shown that BE remained infre-
quent with a prevalence of 0.06% in the general population
and of <2% in referral patients. Advancing age and hiatal her-
nia were confirmed independent risk factors. Most cases were
SS BE, and long-segment BE was uncommon, especially in
women. The incidence of EAC was very low in China; it ac-
counted for only approximately 1% of all distal esophageal
cancers.>*"%

On the other hand, the prevalence of BE was reported to be
as high as 19.9% in Japan in a series where biopsy was em-
ployed® and as high as 43.0% in series without biopsy (Fig.
1).2%” However, the different definitions used for the esopha-
gogastric junction (EGJ) might, to a large extent, account for
this discrepancy. Most studies conducted in Asia outside of
Japan defined the proximal margin of gastric folds as the EGJ,
whereas the Japanese studies used the distal margin of the

Author Year Country Study population Number Diagnosis Prevalence, %
Yeh et al.” 1997 Taiwan S 464 Histology 2.0
Dhawan et al.” 2001 India S 271 Histology 6
Rosaida et al.”! 2004 Malaysia S 1,000 Histology 2
Amano et al® 2006 Japan S/H 1,699 Histology 19.9
Kim etal” 2007 Korea S/H 70,103 Histology 0.22
Okita et al.” 2008 Japan S/H 5,338 Endoscopy 37.4
Odemis et al. 2009 Turkey S 1,000 Histology 1.2
Akiyama et al.*® 2009 Japan H 869 Endoscopy 43.0
Peng et al.** 2009 China H 2,580 Histology 1.0
Chang et al.” 2009 Taiwan S/H 4,797 Histology 0.85
Xiong et al.”! 2010 China S 2,022 Histology 1.0
Lee etal” 2010 Korea S 2,048 Histology 1
Zhang et al” 2012 China H 139,416 Endoscopy 0.168
Choi et al.?* 2012 Korea H 4,002 Histology 1.0
Khamechian et al.** 2013 Iran S 1,144 Histology 3.7

S, esophagogastroduodenoscopy (EGD) for various gastrointestinal symptoms; H, EGD for health check up.
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palisade vessels as the EGJ landmark.*

In Korea, Choi et al.*® found a 1.0% prevalence of BE among
4,002 patients investigated by screening endoscopy from 2010
to 2012. Furthermore, a Korean nationwide prospective mul-
ticenter study showed that the prevalence of BE remains low
in the Korean population. BE was diagnosed in 1% of 2,048
patients, and a multivariate analysis showed that the risk fac-
tors for BE were the presence of typical reflux symptoms and
reflux esophagitis.”® In Asian patients, esophagitis exists, but BE
is infrequently diagnosed, and most BE cases are the SS type.””*’

In Asia, prevalence data, particularly those derived solely
from endoscopic diagnosis, vary considerably. Furthermore,

endoscopic diagnostic criteria (Table 2)%*1:26282%31363738 and
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Fig. 1. Prevalence of Barrett esophagus in Asia.
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pathologic diagnostic criteria (Table 3)****** differed mark-
edly from region to region.” In addition, the biopsy protocols
have not been standardized, and the endoscopic diagnosis of
SS BE, particularly of segment length <1 cm, is difficult and
highly unreliable.*”

Evidence regarding the reliability of the endoscopic diag-
nosis of BE is extremely limited in Asia.'” The Asia Barrett’s
Consortium recently conducted a multinational trial using
video clips of patients with BE to determine interobserver re-
liability for BE grading by Asian endoscopists.* The study was
performed following rigorous training of endoscopists with
respect to the use of the Prague C&M classification (Fig. 2) for
BE diagnosis and grading.” Reliability coefficients for the rec-
ognition of BE extending >1 cm were 0.90 (range, 0.80 to 1.00)
and 0.92 (range, 0.87 to 0.98) for Prague C&M values, respec-
tively, but were markedly lower (0.18 [range, 0.03 to 0.32] and
0.21 [range, 0.00 to 0.51], respectively) for BE segments <1 cm.
Accordingly, it was concluded that the endoscopic diagnosis of
BE has an unacceptably low interobserver reliability for very
short segment disease (<1 cm).* In a similar study conducted
in the West, we identified an abrupt drop in reliability coeffi-
cients when assessing videos with mean C&M values <1 cm.
The consistency of this finding in Asia and the West suggests
that SS BE is difficult to diagnose consistently.***’

Studies conducted to date have several limitations. For ex-
ample, study populations were not representative of general
populations, as most studies were performed in single tertiary

Table 2. Differences between Asian Countries on the Endoscopic Diagnosis for Barrett Esophagus

Author Year Country Landmark for EGJ SSBE cutoff/lower threshold length

Azuma et al.® 2000 Japan Intramucosal vessels <1 cm/not defined

Choi et al.* 2002 Korea Palisade zone <3 cm/not defined
Fujiwara et al.*® 2003 Japan Gastric folds/Palisade vessels <3 cm/not defined

Rosaida et al.”! 2004 Malaysia Not mentioned Not defined

Kim et al.”’ 2007 Korea Gastric folds <3 cm/not defined
Akiyama et al.* 2009 Japan Gastric folds <2 cm/not defined

Kuo et al.” 2010 Taiwan Gastric folds <3cm/>1 cm

Xiong et al.”! 2010 China Gastric folds <3 cm/not defined

Leeetal 2010 Korea Gastric folds and/or palisade vessels <3 cm/>1cm

EG]J, esophagogastric junction; SSBE, short-segment Barrett esophagus.

Table 3. Differences between Asian Countries on the Pathologic Diagnosis for Barrett Esophagus

Author Year Country SIM SIM+GM
Rajendra et al.*! 2004 Malaysia Yes
Amano et al.® 2006 Japan Yes
Tseng et al. 2008 Taiwan Yes
Park et al.” 2009 Korea Yes
Chang et al.” 2009 Taiwan Yes

SIM, specialized intestinal metaplasia; GM, gastric metaplasia.
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care referral centers. Furthermore, the majority of Asian stud-
ies did not use a standardized 4-quadrant biopsy protocol,
and this is likely to have resulted in an underestimation of the
prevalence of BE. To overcome these limitations and to more
accurately estimate and compare the prevalence of BE in Asia,
consensus should be reached on the biopsy protocol, endo-
scopic diagnostic criteria, and pathologic diagnostic criteria.'’

BARRETT ESOPHAGUS AND
ASSOCIATED ADENOCARCINOMA

BE is clinically important because of the risk of progression

Fig. 2. The Prague classification of Barrett esophagus. The Prague
C&M classification uses the C value for the circumferential pat-
tern (C) and the M value for the maximum length (M) (including
tongue-like pattern).

Table 4. Incidence of Esophageal Adenocarcinoma

to adenocarcinoma. The incidence of EAC has increased sig-
nificantly in the West.*** A meta-analysis based on 47 studies
showed that the pooled estimate for cancer incidence in BE
was 6.1 per 1,000 person-years. Men progressed to cancer at
twice the rate of women.”

Unlike the increasing trend of EAC in the West, the disease
trend is less clear in Asia. The incidence of EAC is increasing

> and in Singapore,™ remains unchanged in

slowly in Japan
Korea,” and is declining in Hong Kong (Table 4).>

In Japan, according to national statistics on esophageal can-
cer published by the Japanese Esophageal Society, the rate of
cancer arising from BE increased from 0.2% in 1995 to 1.7%
in 2003.”' The data of the Japanese Association for Thoracic
Surgery indicated a smaller change in the rate of cancer arising
from BE, from approximately 1.7% in 2003 to 2% in 2009.”"*
Although the incidence of EAC appears to have increased
from 1995 to 2009, the increase has not been as dramatic as
the increases observed in Europe and the United States.™

There appears to be a trend toward an increase in the inci-
dence of EAC in Singapore, although the absolute incidence
remains relatively low. Data obtained from the Singapore Can-
cer Registry and population data derived from national cen-
suses showed that the age-standardized incidence rates for
EAC 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. This may be
caused by an associated increase in the frequency of reflux
esophagitis and obesity in Singapore.™

In Korea, a retrospective review of the medical records of
16,811 patients diagnosed with esophageal cancer or gastric
adenocarcinoma between 1992 and 2006 showed no increase

Country Year

Incidence

Singapore 2006

Age-standardized incidence rate of EAC

01in 1968 to 0.54 in 2002 per 100,000 men,
0.03 in 1968 to 0.13 in 2002 per 100,000 women™

Hong Kong 2007

Age-standardized incidence rate of EAC

1.10 of 100,000 in 1984-1988,
0.34 of 100,000 in 1998-2003
The ratio of EAC to esophageal squamous cell carcinoma

0.117 in 1984-1988,
0.064 in 1998-2003
The ratio of adenocarcinoma of the esophagogastric junction to nonadenocarcinoma of the
esophagogastric junction
0.037 in 1992-1996,
0.034 in 1997-2001,
0.039 in 2002-2006>
Review: the rate of cancer arising from BE

Korea 2009

Japan 2013

0.2% in 1995 to 1.7% in 2003,
1.7% in 2003 to 2% in 2009

EAG, esophageal adenocarcinoma; BE, Barrett esophagus.
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in the incidence ratio of adenocarcinoma of the EGJ to non-
adenocarcinoma of the EGJ.*”

In Hong Kong, a study was conducted using population-
based data of the Hong Kong Cancer Registry from 1984 to
2003. This study of 10,751 new cases of esophageal neoplasm
showed that EAC declined among men and women; total
numbers decreased from 224 in 1984 to 1988 to 131 in 1998 to
2003. Furthermore, these declines were faster than those of
esophageal squamous cell carcinoma; thus, the ratio of EAC to
esophageal squamous cell carcinoma decreased from 11.7%
in 1984 to 1988 to 6.4% in 1998 to 2003 despite increasing
prevalence of GERD and other risk factors.*

Although the incidence of EAC has increased in Asia, these
increases have been only slight. This might be explained by
the fact that most BE cases in Asia are of the SS type and that
this condition is associated with a limited risk of EAC. Regard-
less of whether or not the incidence of EAC is increasing,
monitoring and surveillance data are needed on the general
population in Asia.

Surveillance is controversial because of the lack of random-
ized trials supporting its value. There are concerns about the
cost-effectiveness given the low incidence rates of EAC. Cost-
effectiveness studies suggest that BE surveillance was at least
as effective as other widely accepted medical practices.” The
cost-effectiveness of endoscopic surveillance of BE was com-
pared with screening mammography in a cohort study. The
incidence of EAC was one case per 73 patient-years of follow-
up, whereas occult breast cancer was detected in 50 of 12,537
mammograms. The costs of detecting a case of EAC and oc-
cult breast cancer were $37,928 and $54,513, respectively, and
costs for treatment resulting in cure were $83,340 and $83,292,
respectively. Cost per life-year saved was $4,151 for EAC and
$57,926 for breast cancer. Thus, endoscopic surveillance of
patients with BE was as cost-effective as surveillance mam-
mography.”” Another study used newer estimates of cancer
risk, which was lower at 0.4% cases per year. The model eval-
uated surveillance every 1 to 5 years and no surveillance,
with esophagectomy performed if high-grade intraepithelial
neoplasia was diagnosed, and calculated the incremental
cost-utility ratios for each strategy. The results suggested that
5-yearly surveillance was the only viable strategy. More fre-
quent surveillance was more expensive and yielded a lower
life expectancy. The incremental cost-utility ratio for 5-yearly
surveillance was $98,000 per quality-adjusted life-year gained,
comparable with other accepted practices like heart trans-
plantation ($160,000) and tuberculosis screening ($216,000).®
However, it remains to be determined how best to improve
the cost-effectiveness of surveillance strategies in patients
with BE."”
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RISK FACTORS

BE is clearly associated with severe GERD. Compared with
patients with erosive or nonerosive GERD without BE, pa-
tients with BE typically have greater esophageal acid expo-
sure, as determined by 24-hour pH monitoring.* '

The reason for the increase in acid exposure in Barrett’s pa-
tients may be related to the almost uniform presence of hiatal
hernia, which is typically longer and associated with larger
defects in the hiatus than in controls or in patients with esoph-
agitis alone.”” There is a strong association between BE and
the presence of hiatal hernia in Asia and in the West.**%>% In
addition, patients with BE have lower basal esophageal sphinc-
ter pressure than GERD patients without BE.*"

BE is not related to gastric acid hypersecretion because stud-
ies performed using appropriate controls found no differenc-
es between basal acid outputs, gastrin-stimulated peak acid
outputs, overnight fasting residues, and pepsin outputs in BE.**
However, reflux of duodenal contents is greater in BE pa-
tients than in age-matched controls and GERD patients with-
out BE.®>%

Helicobacter pylori is more prevalent in Asia than in the
West, and most Asian studies conducted on the subject have
shown that this bacterium has a protective effect on BE.* A
systematic review of 20 studies found that the prevalence of H.
pylori infection was significantly lower in patients with GERD
than in those without GERD and that geographical location
strongly contributed to heterogeneity between studies. Pa-
tients with GERD in the Far East were also reported to have a
lower prevalence of H. pylori infection than those in Western
Europe or North America, despite a higher prevalence in the
general population,” and in a Japanese study, most BE patients
were found to be free of H. pylori infection.®®

Old age and male sex are significant risk factors for BE in
Asia. The mean age of BE patients was 53.8 years in a retro-
spective analysis of 70,103 Korean patients,” and in a Japa-
nese study, mean ages for circumferential BE and tongue-like
BE were 56.6 and 62.5 years, respectively”” Although the over-
all prevalence rate of BE is lower in the East than in the West,
the prevalence rates of longer duration GERD symptoms, old
age, and male sex are similar among patients with BE in the
East and West.>*>**?

In a systemic literature review of 10 case-control studies
conducted in the West, four studies concluded that an in-
creased body mass index (BMI) was associated with a greater
risk of BE,® whereas a retrospective cohort study in the Japa-
nese general population showed that simple obesity was not
a risk factor of BE.*

In another retrospective cohort study in Japanese patients
with nonalcoholic fatty liver disease, the effect of simple obe-
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sity, as measured by BMI, and visceral obesity (defined by the
surface area of visceral adipose tissue as calculated from ab-
dominal computed tomography images) on the risk of BE
was analyzed.”' The association between BMI and BE did not
reach statistical significance, whereas the area of visceral adi-
pose tissue was independently associated with the risk of BE,
after adjusting for BMI. These findings suggest that the effect
of obesity on the risk of BE is mainly mediated by abdominal
obesity, especially in the visceral fat area, rather than by sim-
ple obesity.”

Differences between the strengths of the association be-
tween BMI and the risk of BE in Western and Japanese re-
ports may be explained, at least in part, by ethnic obesity pat-
tern differences, especially by different patterns of visceral
adipose tissue deposition. Abdominal obesity can explain, to
some extent, the epidemiological features of BE and EAC. For
example, body fat distribution tends more toward visceral
obesity than simple obesity in groups at high risk of BE, such
as Caucasians as compared with Asians, and men as compared
with women.”>”

Two Asian studies showed that smoking is a significant risk
factor of BE*** In a Japanese study of 463 men, it was sug-
gested that alcohol consumption is associated with an in-
creased risk of erosive esophagitis and BE.”* In a Korean study
on the risk factors associated with erosive esophagitis, smok-
ing and alcohol drinking were found to be significantly asso-
ciated by univariate analysis, and alcohol drinking remained
a risk factor after adjustment by multivariate logistic analy-
sis.” On the other hand, smoking and alcohol consumption
were not found to be associated with the development of BE
in Western patients.” A retrospective study in Japanese pa-
tients showed that kyphosis is a risk factor for the presence of
long-segment BE.”” Significant differences in the Cobb angle,
a marker of kyphosis, were found between long-segment BE
and control patients (with SS BE or without BE).

In summary, H. pylori infection shows an inverse associa-
tion with BE. GERD, hiatal hernia, old age, male sex, abdomi-
nal obesity (visceral obesity), smoking, and alcohol consump-
tion are risk factors of BE (Table 5).

Table 5. Factors Affecting the Development of Barrett Esophagus

Benefit Risk
Helicobacter pylori Gastroesophageal reflux disease
Hiatal hernia
Old age
Male sex

Abdominal obesity (visceral obesity)
Smoking
Alcohol consumption

Kyphosis

20 Clin Endosc 2014;47:15-22

TREATMENT AND PROGNOSIS

Identification of factors that predict the elongation of Bar-
rett’s mucosa may provide valuable insight into treatment and
endoscopic surveillance.” SS BE without pathological confir-
mation is called SS columnar-lined esophagus (CLE) and is
diagnosed in patients with columnar epithelium covering <3
cm of at least one segment of the distal esophagus. Manabe
et al.”® investigated the chronological changes of SS-CLE. SS-
CLE showed elongation in approximately 5.8% of patients af-
ter a mean follow-up period of 5.7 years. SS-CLE remains sta-
ble in length over time. In patients with SS-CLE, the predictors
of its elongation were the absence of endoscopic atrophic gas-
tritis, the presence of reflux esophagitis, and the presence of
flame-shaped SS-CLE at the initial examination.”

In China, Huang et al.”” proposed a clinical practice recom-
mendation to optimize appropriate management to patients,
promote clinical research among different centers, and prevent
EAC. Antacid therapy should be used for symptomatic BE
patients without dysplasia, and endoscopic surveillance with
biopsies every 2 to 3 years is recommended for those with sev-
eral risk factors such as male sex, age >40 years, hiatal hernia,
severe GERD >5 years, and morbid obesity. If the biopsies
for two consecutive surveillance endoscopies are negative, the
endoscopic surveillance interval is extended to 3 to 5 years.
For low-grade dysplasia, endoscopic surveillance with conven-
tional white light endoscopy is recommended to perform a
4-quadrant biopsy with every 1 cm in CLE. For high-grade
dysplasia and intramucosal carcinoma, an endoscopic or
surgical intervention is suggested.”

To determine the best treatment for superficial BE-associ-
ated EAC, 12 expert endoscopists and a pathologist from the
Asia Pacific region conducted a session in Japan.® After a dis-
cussion, they proposed consensus statements on endoscopic
diagnosis and treatment of superficial EAC as follows. Rep-
resentative characteristics by conventional white light endos-
copy are a reddish area or a lesion located on the anterior to
right side wall. Image-enhanced endoscopy may not be very
helpful in locating the EAC but could be useful for character-
izing the tumor and diagnosing lateral tumor extension, es-
pecially when using narrow band imaging or an acetic acid-
spraying method. Endoscopic mucosal resection or endoscopic
submucosal dissection for mucosal carcinomas could pro-
vide excellent prognosis.®

CONCLUSIONS

The prevalence of GERD and related esophagitis in some
parts of Asia has increased markedly recently. Based on epi-
demiologic data generated in Western countries, it is foresee-



able that the incidence of BE and EAC in Asia could rise."

However, as previously described, the evolving disease pat-

tern of BE in Asia may differ from that experienced in the

West. Furthermore, studies conducted in Asia are limited by

small study populations and differences between the biopsy
protocols, endoscopic diagnostic criteria, and pathologic diag-
nostic criteria used to estimate and compare the prevalence and
risk factors of BE in Asia. Accordingly, we suggest larger stud-

ies with a prospective design be conducted to examine this is-
sue and to elaborate further the different patterns of BE in Asia.
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