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Background. Gastroesophageal reflux disease (GERD) may present with gastroesophageal and extraesophageal symptoms. Curre-
ntly, the frequencies of gastroesophageal and extragastroesophageal symptoms in Asian patients with different categories of GERD
remain unclear. Aim. To investigate the frequencies of gastroesophageal and extragastroesophageal symptoms in patients with mild
erosive esophagitis, severe erosive esophagitis, and Barrett’s esophagus of GERD. Methods. The symptoms of symptomatic subjects
with (1) Los Angeles grade A/B erosive esophagitis, (2) Los Angeles grade C/D erosive esophagitis, and (3) Barrett’s esophagus
proven by endoscopy were prospectively assessed by a standard questionnaire for gastroesophageal and extragastroesophageal
symptoms. The frequencies of the symptoms were compared by Chi-square test. Result. Six hundred and twenty-five patients
(LA grade A/B: 534 patients; LA grade C/D: 37 patients; Barrett’s esophagus: 54 patients) were assessed for gastroesophageal and
extragastroesophageal symptoms. Patients with Los Angeles grade A/B erosive esophagitis had higher frequencies of symptoms
including epigastric pain, epigastric fullness, dysphagia, and throat cleaning than patients with Los Angeles grade C/D erosive
esophagitis. Patients with Los Angeles grade A/B erosive esophagitis also had higher frequencies of symptoms including acid
regurgitation, epigastric acidity, regurgitation of food, nausea, vomiting, epigastric fullness, dysphagia, foreign body sensation of
throat, throat cleaning, and cough than patients with Barrett’s esophagus. Conclusion. The frequencies of some esophageal and
extraesophageal symptoms in patients with Los Angeles grade A/B erosive esophagitis were higher than those in patients with Los
Angeles grade C/D erosive esophagitis and Barrett’s esophagus. The causes of different symptom profiles in different categories of
GERD patients merit further investigations.

1. Introduction

The Montreal Definition and Classification of Gastroe-
sophageal Reflux Disease defines GERD as a condition which
develops when the reflux of stomach contents causes trouble-
some symptoms and/or complications [1]. Gastroesophageal
reflux occurs when there is a transient decrease in tension
in the lower esophageal sphincter, allowing gastric contents

to leak into the esophagus [2]. In most people with GERD,
gastric juice reflux causes heartburn, as a painful or burning
sensation in the esophagus, but regurgitation of digestive
juices is also common [3]. Other than two classic reflux
symptoms above, dysphagia is reported by more than 30%
of individuals with GERD [4]. Less common symptoms
associated with GERD include water brash, burping, hiccups,
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nausea, and vomiting [5]. Gastroesophageal reflux may also
be associated with manifestations affecting a wide range of
extraesophageal tissues and organ systems. In the large Ger-
man ProGERD study of patients presenting with heartburn,
nearly one-third had extraesophageal reflux disorders at
baseline. Common extraesophageal manifestations in GERD
patients were chronic cough, laryngeal disorders, and asthma
[6]. Some patients with GERD, however, are asymptomatic
[7]. This is particularly true in the older adults, perhaps
because of decreased acidity of the reflux material in some
or decreased pain perception in others [8].

Although patients with Los Angeles grade C/D erosive
esophagitis and Barrett’s esophagus have more frequencies of
acidic reflux episodes than those with LA grade A/B erosive
esophagitis [9], the intensity and frequency of reflux symp-
toms are poor predictors of the presence of severe esophagitis.
In a study investigating over 4000 patients with esophagitis,
the percentage of patients with moderate or severe heartburn
was comparable across all grades of disease [10]. Another
study comparing the spectrum of heartburn severity in those
with and without underlying esophagitis is similar, with over
60% of patients in both groups experiencing moderate or
severe heartburn [11]. Additionally, an international, mul-
ticenter study revealed that the gastrointestinal symptom
patterns were similar in patients with erosive and nonero-
sive esophagitis [12]. Another Chinese study also pointed
out symptom resolution not predicting healing of erosive
esophagitis [13]. These results may reflect the phenomenon
that acid exposure is related to the severity of esophagi-
tis but does not completely correlate with the severity of
symptoms.

Barrett’s esophagus, the normal squamous epithelium
in the distal esophagus replaced by columnar epithelium,
is considered one of the most important complications of
gastroesophageal reflux disease [14]. There is controversy as
to whether GERD exists as a spectrum of disease severity
or as a categorical disease in three distinct groups, including
Barrett’s esophagus. In a prevalence study in Sweden, Barrett’s
esophagus was found in 1.6% of the general adult population,
of which 56.3% had reflux symptoms [15]. Many patients with
short-segment Barrett’s esophagus have no GERD symptoms
and no endoscopic signs of esophagitis in another study [16].
Bredenoord et al. discovered that patients with LA grade C/D
reflux esophagitis and those with Barrett’s esophagus have
high total number of reflux episodes, but patients with LA
grade C/D have higher percentage of reflux episodes reaching
the proximal esophagus than those with Barrett’s esophagus
[9]. This might explain their low sensitivity to reflux in
patients with Barrett’s esophagus.

Past studies regarding the prevalence of GERD symptoms
were more focused on heartburn and acid regurgitation.
There were no studies comparing the frequencies of all gastro-
esophageal and extragastroesophageal GERD symptoms in
different severity of erosive esophagitis and Barrett’s esoph-
agus. In addition, the independent factors related to the
development of extraesophageal symptoms remain unan-
swered. The aim of this study was therefore to compare the
prevalence of gastroesophageal and extragastroesophageal
symptoms in patients with various degrees of esophagitis and
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Barrett’s esophagus. Special attention was also paid to the
clinical factors related to the presence of extragastroesoph-
ageal symptoms.

2. Patients and Methods

2.1. Patients. Consecutive symptomatic patients with erosive
esophagitis or histologically confirmed Barrett’s esophagus
diagnosed during endoscopy at Kaohsiung Veterans General
Hospital and Kaohsiung Chang Gung Memorial Hospital
of Taiwan between 2008 and 2012 were recruited. Subjects
enrolled were further divided into three categories according
to endoscopic findings: (1) mild erosive esophagitis: LA grade
A/B erosive esophagitis, (2) severe erosive esophagitis: LA
grade C/D erosive esophagitis, and (3) Barrett’s esophagus.
Patients were excluded if they had histories of (1) younger
than 15 years old, (2) gastrointestinal malignancies, (3)
pregnancy, (4) acute stress conditions (including sepsis, acute
renal failure), (5) previous gastric surgery, (6) equivocal
diagnosis of erosive esophagitis, and (7) taking proton pump
inhibitor (PPI) and H2 receptor antagonist in the preceding 2
weeks before endoscopy. Baseline demographic data, smok-
ing and alcohol histories were collected.

2.2. Study Design. At the clinic visit, patients with acid reg-
urgitation and/or heartburn were invited to receive panen-
doscopy surveillance for esophagitis or Barrett’s esopha-
gus. Patients with erosive esophagitis or Barretts esophagus
were prospectively assessed by a standard questionnaire for
gastroesophageal and extragastroesophageal symptoms. All
participants were asked about their consumption of H2-
receptor antagonists and PPI over the past 2 weeks and
about their tobacco, alcohol, coffee, and tea consumption.
Venous blood samples for fasting glucose, cholesterol, and
triglyceride were also taken. Helicobacter pylori infection was
determined by the histology of gastric mucosa taken during
endoscopy.

2.2.1. Definitions of Barrett’s Esophagus and Erosive Esophagi-
tis. At endoscopy, esophageal mucosal breaks (esophagitis)
were graded from A to D according to the LA classification
system [17, 18]. Esophageal biopsy was taken when salmon-
pink mucosal projections from cardia were identified during
endoscopy [19-21]. The diagnosis of Barrett’s esophagus was
confirmed by the presence of gastric or intestinal metaplasia
in the esophageal biopsy specimens [22, 23].

2.2.2. Questionnaire. A complete medical history and demo-
graphic data were obtained from each patient, including
age, sex, body mass index (BMI), medical histories, and
histories of smoking, alcohol, coffee, tea, spice, and sweets
consumption. The history of gastroesophageal symptoms
(including acid regurgitation, heartburn, epigastric acidity,
bleeding, chest pain, regurgitation of food, nausea, vomiting,
hiccup, epigastric pain, epigastric fullness, and dysphagia)
and extraesophageal symptoms (including throat foreign
body sensation, hoarseness, throat cleaning, cough, sore
throat, and bad breath) were taken.
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TaBLE 1: Demographic data of patients with mild erosive esophagitis, severe esophagitis, and Barrett’s esophagus.

Mild erosive Severe erosive Barrett’s

Characteristics esophagitis esophagitis esophagus
(LA grade A/B) (LA grade C/D)

Patient number N =534 N =37 N =54
Age (yr) (mean + SD) 51.05+12.34 56.89 + 12.83" 51.26 + 11.66"
Gender (male) 300/534 (56.2%) 32/37 (86.5%)" 38/54 (70.4%)
Metabolic syndrome 144/458 (31.4%) 15/35 (42.9%) 15/46 (32.6%)
Hiatal hernia 120/532 (22.6%) 26/37 (70.3%)* 15/54 (27.8%)"

*P < 0.05 compared with esophagitis A/B.
#P < 0.05 compared with esophagitis C/D.

TaBLE 2: Frequencies of gastroesophageal symptoms in patients with mild erosive esophagitis, severe erosive esophagitis, and Barrett’s

esophagus.
Mild erosive Severe erosive Barrett’s

Symptoms esophagitis esophagitis esophagus

(LA grade A/B) (LA grade C/D)
Acid regurgitation 461/534 (86.3%) 33/37 (89.2%) 36/54 (66.7%)**
Heartburn 312/534 (58.4%) 18/37 (48.6%) 27/54 (50.0%)
Epigastric acidity 380/534 (71.2%) 21/37 (56.8%) 28/54 (51.9%)"
Esophageal bleeding 11/533 (2.1%) 2/37 (5.4%) 0/54 (0.0%)
Chest pain 177/466 (38.0%) 13/37 (35.1%) 14/54 (25.9%)
Regurgitation of food 152/466 (32.6%) 7/37 (18.9%) 10/54 (18.5%)"
Nausea 162/534 (30.3%) 7/37 (18.9%) 9/54 (16.7%)*
Vomiting 79/534 (14.8%) 7/37 (18.9%) 1/54 (1.9%) **
Hiccup 289/534 (54.1%) 16/37 (43.2%) 26/54 (48.1%)
Epigastric pain 269/534 (50.4%) 8/36 (22.2%)* 20/54 (37.0%)
Epigastric fullness 347/534 (65.0%) 16/37 (43.2%)" 27/54 (50.0%)"
Dysphagia 98/534 (18.4%) 2/37 (5.4%)" 4/54 (7.4%)"

*P < 0.05 compared with esophagitis A/B.
P < 0.05 compared with esophagitis C/D.

2.3. Statistics. Statistical analysis was performed using the
Statistical Program for Social Sciences (SPSS 19.0 for win-
dows). Univariate analysis was performed by Student’s t-test
for continuous variables and y” test was used for categori-
cal variables. Backward stepwise conditional binary logistic
regression analysis was performed to determine independent
risk factors of certain extragastroesophageal symptoms. P <
0.05 was considered statistically significant and all reported P
values were two-sided.

3. Results

3.1. Study Population. Six hundred and twenty-five patients
with erosive esophagitis or Barrett’s esophagus were enrolled
in the study. The mean age of the patients was 51.4+12.4 years
old, and 370 (59%) were males. They were categorized as mild
erosive esophagitis (LA grade A/B; n = 534), severe erosive
esophagitis (LA grade C/D, n = 37), and Barrett’s esophagus
(n = 54). Data regarding the clinical characteristics of
patients at entry are summarized in (Table 1). Patients with
LA grade C/D erosive esophagitis had higher mean age
(56.89+12.83 versus 51.05+12.34), more male predominance

(86.5% versus 56.2%), and more underlying hiatal hernia
(70.3% versus 22.6%) than patients with LA grade A/B erosive
esophagitis (Table 1). Additionally, they also had higher mean
age (56.89 +12.83 versus 51.26 + 11.66) and more underlying
hiatal hernia (70.3% versus 27.8%) than patients with Barrett’s
esophagus.

3.2. Frequencies of Gastroesophageal Symptoms in Different
Categories of GERD. Table 2 lists the frequencies of gas-
troesophageal symptoms in each group of GERD patients.
Generally, patients with mild (Los Angeles grade A/B) erosive
esophagitis had more gastroesophageal symptoms. Patients
with mild erosive esophagitis had higher frequencies of
epigastric pain (50.4% versus 22.2%; P = 0.001), epigastric
fullness (65.0% versus 43.2%; P = 0.008), and dysphagia
(18.4% versus 5.4%; P = 0.045) than patients with severe
erosive esophagitis. Patients with mild erosive esophagitis
also had higher frequencies of acid regurgitation (86.3%
versus 66.7%; P < 0.001), epigastric acidity (71.2% versus
51.9%; P = 0.003), regurgitation of food (32.6% versus 18.5%;
P =0.034), nausea (30.3% versus 16.7%; P = 0.035), vomiting
(14.8% versus 1.9%; P = 0.008), epigastric fullness (65.0%
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TABLE 3: Frequencies of extragastroesophageal symptoms in patients with mild erosive esophagitis, severe erosive esophagitis, and Barrett’s

esophagus.
Mild erosive Severe erosive Barrett’s

Symptoms esophagitis esophagitis esophagus

(LA grade A/B) (LA grade C/D)
Foreign body sensation of throat 236/467 (50.5%) 13/37 (35.1%) 18/54 (33.3%)"
Hoarseness 164/534 (30.7%) 12/37 (32.4%) 11/54 (20.4%)
Throat cleaning 195/466 (41.8%) 8/37 (21.6%)* 14/54 (25.9%)*
Cough 147/534 (27.5%) 13/37 (35.1%) 8/54 (14.8%)**
Sore throat 102/534 (19.1%) 6/37 (16.2%) 9/54 (16.7%)

*P < 0.05 compared with esophagitis A/B.
*P < 0.05 compared with esophagitis C/D.

TaBLE 4: Independent factors for extragastroesophageal symptoms in patients with mild erosive esophagitis, severe erosive esophagitis, and

Barrett’s esophagus.

Symptoms Risk factors Coeflicient Standard error OR (95% CI) P value
Foreign body sensation Esophagitis A/B 0.713 0.331 2.039 (1.067-3.899) 0.031
Throat cleaning Esophagitis A/B 0.731 0.351 2.077 (1.044-4.133) 0.037
Cough Esophagitis A/B 0.946 0.454 2.575 (1.058-6.272) 0.037
Male gender —-0.481 0.204 0.618 (0.414-0.923) 0.019
Sore throat Metabolic syndrome —-0.555 0.263 0.574 (0.343-0.960) 0.034
Hoarseness” N/A N/A N/A N/A N/A

*No single risk factor was identified contributing to the development of hoarseness.

versus 50.0%; P = 0.029), and dysphagia (18.4% versus
74%; P = 0.043) than patients with Barrett’s esophagus.
Additionally, patients with severe erosive esophagitis had
higher frequency of acid regurgitation (89.2% versus 66.7%;
P =0.014) and vomiting (18.9% versus 1.9%; P = 0.005) than
patients with Barrett’s esophagus.

3.3. Frequencies of Extragastroesophageal Symptoms in Dif-
ferent Categories of GERD. Table 3 displays the frequencies
of extragastroesophageal symptoms in each group of GERD
patients. Patients with mild (Los Angeles grade A/B) erosive
esophagitis had more frequent extragastroesophageal symp-
toms than the other two groups of patients. Patients with mild
erosive esophagitis had higher frequency of throat cleaning
(41.8% versus 21.6%; P = 0.016) than patients with severe
erosive esophagitis. Patients with mild erosive esophagitis
also had higher frequency of foreign body sensation of throat
(50.5% versus 33.3%; P = 0.017), throat cleaning (41.8%
versus 25.9%; P = 0.024), and cough (27.5% versus 14.8%; P =
0.043) than patients with Barrett’s esophagus. In addition,
cough was more frequent in patients with severe erosive
esophagitis than patients with Barrett’s esophagus (35.1%
versus 14.8%; P = 0.024).

3.4. Factors Related to the Presence of Extragastroesophageal
Symptoms. Table 4 lists the independent factors of extra-
gastroesophageal symptoms. We examined several possible
variables for extragastroesophageal symptoms, such as age,
gender, hiatal hernia, metabolic syndrome, and grade of
esophagitis. The prevalence of foreign body sensation of
throat was significantly higher in patients with mild erosive

esophagitis (P = 0.031, odds ratio (OR): 2.039, and 95%
confidence interval (CI): 1.067-3.899) (Table 4). For throat
cleaning, mild erosive esophagitis was still the only indepen-
dent factor contributing to prevalence (P = 0.037, OR: 2.077,
and 95% CI:1.044-4.133) (Table 4). Additionally, mild erosive
esophagitis was an independent risk factor for the presence
of cough (P = 0.037, OR: 2.575, and 95% CI: 1.058-6.272),
while male gender was a protective factor (P = 0.019, OR:
0.618, and 95% CI: 0.414-0.923) for cough. We also found
that patients with metabolic syndrome have lower rates of the
development of sore throat (P = 0.034, OR: 0.574, and 95%
CI: 0.343-0.960).

4. Discussion

This study is the first work simultaneously investigating the
differences in gastroesophageal and extragastroesophageal
symptoms among various categories of GERD. We have
demonstrated that patients with LA grade A/B erosive
esophagitis had higher frequencies of gastroesophageal
symptoms (epigastric pain, epigastric fullness, and dyspha-
gia) and extragastroesophageal symptoms (throat cleaning)
than patients with LA grade C/D erosive esophagitis. In addi-
tion, they also had higher frequencies of gastroesophageal
symptoms (acid regurgitation, epigastric acidity, regurgi-
tation of food, nausea, vomiting, epigastric fullness, and
dysphagia) and extragastroesophageal symptoms (foreign
body sensation of throat, throat cleaning, and cough) than
patients with Barrett’s esophagus.

Our findings were consistent with a previous study repo-
rting that patients with Barrett’s esophagus had less frequent
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or less severe symptoms than patients with GERD [24].
Currently, the reasons for mild erosive esophagitis with more
frequencies of gastroesophageal and extragastroesophageal
symptoms remain unclear. Bredenoord et al., examining the
episodes of all reflux, acid reflux, and weakly acid reflux
in patients with different severity of GERD, showed that
more reflux episodes were found in patients with more
severe esophageal mucosal injury [9]. Another study also
found that patients with erosive esophagitis had the longest
duration of distal esophageal acid exposure than patients
with nonerosive reflux disease and normal volunteers [25].
Therefore, the degree of acid exposure of esophagus cannot
explain the findings in our study. Possible explanations for
our findings include different esophageal sensitivity and
different frequencies of laryngopharyngeal reflux in various
categories of GERD. We suppose that the esophageal mucosa
in patients with mild erosive esophagitis may be more sensi-
tive to refluxate than patients with severe erosive esophagitis
or Barrett’s esophagus. Second, laryngopharyngeal reflux is
different in each group of GERD patients. Bredenoord et al.
reported that patients with Barrett’s esophagus having fewer
reflux episodes reached proximal esophagus when com-
pared with patients of Los Angeles grade C/D erosive
esophagitis [9]. The finding may explain lower frequency of
extragastroesophageal symptoms in patients with Barretts
esophagus than in patients with severe erosive esophagitis.

In this study, we also searched for independent risk
factors related to the presence of extragastroesophageal sym-
ptoms. Mild erosive esophagitis was identified as a risk factor
for extragastroesophageal symptoms including foreign body
sensation of throat, throat cleaning, and cough. Male gender
was identified as a negative factor for cough symptom and
metabolic syndrome as a negative factor for sore throat.
In previous ProGERD study [6], female gender, old age,
severity of erosive reflux disease, duration of GERD, and
smoking were identified as risk factors for the occurrence of
extraoesophageal disorders.

Our study has several limitations. The true prevalence
of extragastroesophageal symptoms is difficult to determine
because it is difficult to evaluate whether GERD is the cause
of extragastroesophageal condition or whether the two con-
ditions coexist independently of each other [26]. Secondly,
patients with milder symptoms may take medicine over the
counter, making study groups to be more highly selective.
Third, the lack impedance-pH monitor and symptom corre-
lation limited our hypothesis to the current finding.

In conclusion, the frequencies of some esophageal and
extraesophageal symptoms in patients with Los Angeles
grade A/B erosive esophagitis were higher than those in
patients with Los Angeles grade C/D erosive esophagitis and
Barrett’s esophagus. The causes of different symptom profiles
in different categories of GERD patients merit further inves-
tigations.

Conflict of Interests

All authors declare no commercial association, such as cons-
ultancies, stock ownership, or other equity interests or patent-
licensing arrangements.

Authors’ Contribution

Sung-Shuo Kao and Wen-Chih Chen contributed equally to
the work.

Acknowledgment

The authors would like to acknowledge the Research Grant
from the Research Foundation of Chang Gung Memorial
Hospital, Taiwan (CMRPG890702).

References

[1] N. Vakil, S. V. Van Zanten, P. Kahrilas et al., “The Montreal
definition and classification of gastroesophageal reflux disease:
a global evidence-based consensus,” American Journal of Gas-
troenterology, vol. 101, no. 8, pp. 1900-1943, 2006.

[2] J. Dent, “Patterns of lower esophageal sphincter function asso-
ciated with gastroesophageal reflux,” American Journal of Medi-
cine, vol. 103, no. 5 A, pp. 29S-328, 1997.

[3] P. Malfertheiner and B. Hallerbiack, “Clinical manifestations
and complications of gastroesophageal reflux disease (GERD),”
International Journal of Clinical Practice, vol. 59, no. 3, pp. 346-
355, 2005.

[4] P. Jacob, P. J. Kahrilas, and A. Vanagunas, “Peristaltic dys-
function associated with nonobstructive dysphagia in reflux
disease,” Digestive Diseases and Sciences, vol. 35, no. 8, pp. 939-
942,1990.

[5] R.J. Brzana and K. L. Koch, “Gastroesophageal reflux disease
presenting with intractable nausea,” Annals of Internal Medicine,
vol. 126, no. 9, pp- 704-707, 1997.

[6] D. Jaspersen, M. Kulig, J. Labenz et al., “Prevalence of extra-
oesophageal manifestations in gastro-oesophageal reflux dis-
ease: an analysis based on the ProGERD Study,” Alimentary
Pharmacology and Therapeutics, vol. 17, no. 12, pp. 1515-1520,
2003.

[7] E-W. Wang, M.-S. Tu, H.-Y. Chuang, H.-C. Yu, L.-C. Cheng,
and P.-I. Hsu, “Erosive esophagitis in asymptomatic subjects:
risk factors,” Digestive Diseases and Sciences, vol. 55, no. 5, pp.
1320-1324, 2010.

[8] D. A. Johnson and M. B. Fennerty, “Heartburn severity under-
estimates erosive esophagitis severity in elderly patients with
gastroesophageal reflux disease,” Gastroenterology, vol. 126, no.
3, pp. 660-664, 2004.

[9] A.J. Bredenoord, G. J. M. Hemmink, and A. J. P. M. Smout,
“Relationship between gastro-oesophageal reflux pattern and
severity of mucosal damage,” Neurogastroenterology and Motil-
ity, vol. 21, no. 8, pp. 807-812, 2009.

[10] D. Levine, B. Hamelin, D. Magner, P. Rogers, R. Barret, and
B. Joelsson, “Correlation between patient demographics and
heartburn severity with Los Angeles (LA) classification of
erosive esophagitis,” The American Journal of Gastroenterology,
vol. 94, p. 2591, 1999.

[11] A.J. P. M. Smout, “Endoscopy-negative acid reflux disease,
Alimentary Pharmacology and Therapeutics, Supplement, vol. 11,
no. 2, pp. 81-85,1997.

[12] R. Carlsson, J. Dent, R. Watts et al., “Gastro-oesophageal reflux
disease in primary care: an international study of different
treatment strategies with omeprazole,” European Journal of
Gastroenterology and Hepatology, vol. 10, no. 2, pp. 119-124,
1998.



(13]

(14]

(15]

(16]

(17]

[22]

(23]

[24]

(25]

(26]

T. K. Cheung, W. M. Wong, N. Y. H. Wong et al., “Symptom
resolution does not predict healing of erosive oesophagitis in
Chinese,” Digestion, vol. 75, no. 2-3, pp. 128-134, 2007.

G. W. Falk, “Gastroesophageal reflux disease and Barrett’s eso-
phagus,” Endoscopy, vol. 33, no. 2, pp. 109-118, 2001.

J. Ronkainen, P. Aro, T. Storskrubb et al., “Prevalence of Barrett’s
esophagus in the general population: an endoscopic study;’
Gastroenterology, vol. 129, no. 6, pp. 1825-1831, 2005.

D. K. Rex, O. W. Cummings, M. Shaw et al., “Screening of
Barrett’s esophagus in colonoscopy patients with and without
heartburn,” Gastroenterology, vol. 129, pp. 1825-1831, 2005.

D. Armstrong, J. R. Bennett, A. L. Blum et al., “The endoscopic
assessment of esophagitis: a progress report on observer agree-
ment,” Gastroenterology, vol. 111, no. 1, pp. 85-92, 1996.

L. R. Lundell, J. Dent, J. R. Bennett et al., “Endoscopic assess-
ment of oesophagitis: clinical and functional correlates and
further validation of the Los Angeles classification,” Gut, vol. 45,
no. 2, pp. 172-180, 1999.

R. E. Sampliner, “Updated guidelines for the diagnosis, surveil-
lance, and therapy of Barrett’s esophagus,” American Journal of
Gastroenterology, vol. 97, no. 8, pp. 1888-1895, 2002.

A. J. Cameron, A. R. Zinsmeister, D. J. Ballard, and J. A.
Carney, “Prevalence of columnar-lined (Barrett’s) esophagus:
comparison of population-based clinical and autopsy findings,”
Gastroenterology, vol. 99, no. 4, pp. 918-922, 1990.

B. Wallner, A. Sylvan, R. Stenling, and K.-G. Janunger, “The
esophageal Z-line appearance correlates to the prevalence of
intestinal metaplasia,” Scandinavian Journal of Gastroenterol-
ogy, vol. 35, no. 1, pp. 17-22, 2000.

A.Paull, J. S. Trier, and M. D. Dalton, “The histologic spectrum
of Barrett’s esophagus,” The New England Journal of Medicine,
vol. 295, no. 9, pp. 476-480, 1976.

S. J. Spechler, “The columnar-lined esophagus: history, termi-
nology, and clinical issues,” Gastroenterology Clinics of North
America, vol. 26, no. 3, pp. 455-466, 1997.

M. G. Brandt, G. E. Darling, and L. Miller, “Symptoms, acid
exposure and motility in patients with Barretts esophagus,’
Canadian Journal of Surgery, vol. 47, no. 1, pp. 47-51, 2004.

E. Savarino, R. Tutuian, P. Zentilin et al., “Characteristics of
reflux episodes and symptom association in patients with ero-
sive esophagitis and nonerosive reflux disease: study using com-
bined impedance-pH off therapy,” American Journal of Gas-
troenterology, vol. 105, no. 5, pp. 1053-1061, 2010.

E. J. Ormseth and R. K. H. Wong, “Reflux laryngitis: patho-
physiology, diagnosis, and management,” American Journal of
Gastroenterology, vol. 94, no. 10, pp. 2812-2817, 1999.

Gastroenterology Research and Practice



