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ABSTRACT

Background/Aims: This study was designed to investigate risk factors related to asymptomatic erosive esophagitis 
and the natural history of both endoscopic findings and reflux-related symptoms in subjects with asymptomatic 
erosive esophagitis.

Materials and Methods: On a retrospective basis, data were gathered from patients with erosive esophagitis (Los 
Angeles classification 3A) who had undergone endoscopic follow-up at St. Vincent Hospital. Data from 313 subjects 
with erosive esophagitis were investigated.

Results: Most patients had mild esophagitis (grade A or B, Los Angeles classification); 198 (63.3%) had reflux symp-
toms, and 115 (36.7%) lacked typical or atypical symptoms. Asymptomatic erosive esophagitis was associated with 
non-smoking (odds ratio (OR), 2.4; 95% confidence interval (CI), 1.4-3.9) and lower body mass index (body mass 
index (BMI); OR, 1.5; 95% CI, 1.0-2.4), while 26% of subjects had recurring reflux-related symptoms. Younger subjects 
were more likely to have reflux-related symptoms (p<0.05).

Conclusion: Non-smoking and lower BMI are associated with asymptomatic reflux esophagitis. Most asymptom-
atic subjects with erosive esophagitis remained stable and exhibited unchanged endoscopic findings.
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INTRODUCTION
Gastroesophageal reflux disease (GERD) is a chronic 
and recurrent disease. It is common in Western coun-
tries, with 20% of the Western population experiencing 
typical reflux symptoms, such as heartburn, more than 
once a week (1,2). As the incidence of GERD is increas-
ing, asymptomatic erosive esophagitis (EE) is thought 
to be increasing as well. Several studies have examined 
the prevalence of asymptomatic EE. A population-based 
study in Sweden found that 37% of patients with erosive 
esophagitis had no symptoms (3). In Korea, 42%-45% of 
affected patients in a healthy screen were asymptomatic 
(4,5), since patients were diagnosed as EE by chance for 
health examinations. Japanese patients with EE appear 
to be less likely to report clinical symptoms than Western 
patients (6). Smoking, body mass index (BMI), and gen-
der are related to asymptomatic EE (7,8).

The natural history of GERD is still debated; typically, 
GERD has been approached as a disease on a continu-
ous spectrum, emphasizing the potential progress 
over time of patients along the spectrum (9). In con-
trast to this view, some authors have proposed that pa-
tients respond in various ways to a reflux episode and 
develop one of 3 distinct phenotypic presentations: 
non-erosive reflux disease, erosive reflux disease, and 
Barrett’s esophagus (10). It is important to know the 
natural history of erosive esophagitis, because a recent 
study showed that EE is an independent risk factor for 
Barrett’s esophagus (11). However, Barrett’s esophagus 
may occur in patients without typical reflux symptoms 
(12). Due to the lack of studies regarding the natural his-
tory of asymptomatic EE, there is no consensus on how 
to treat subjects with asymptomatic EE as to whether 
medical intervention is required. We investigated the 
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risk factors related to asymptomatic EE and the natural history 
of both endoscopic findings and reflux-related symptoms in 
subjects with asymptomatic EE.

MATERIALS AND METHODS

Subjects
The present study was based on a self-reported questionnaire 
about reflux-related symptoms, medical history, and social 
habit and a biennial medical evaluation through the National 
Health Insurance Corporation that provides upper endoscopy. 
Of the subjects who underwent endoscopy in the health pro-
motion center of St. Vincent Hospital, Catholic Medical Center, 
Korea, between January 2004 and December 2009, those who 
had follow-up endoscopy were included for the analysis. Chart 
reviews were conducted retrospectively on those subjects. We 
excluded subjects with peptic ulcer disease; stomach cancer; a 
history of gastrointestinal surgery; and other systemic disease, 
such as diabetes; or those having taken the following medica-
tions: proton pump inhibitor, histamine-2 receptor antagonists, 
sucralfate, anticholinergics, or other gastrointestinal (GI) medi-
cations and nonsteroidal anti-inflammatory drugs. Subjects 
with an ulcer scar on endoscopic findings were included. The 
study was reviewed and approved by the hospital’s institution-
al review board.

Method
We reviewed questionnaire regarding reflux symptoms and 
medical records, including age, sex, body mass index, smok-
ing, and alcohol use. The questionnaire is comprised of 7 
items, including 9 questions on GERD symptoms (heartburn, 
acid regurgitation, dysphagia, globus sensation in the throat, 
hoarseness, cough, and chest pain). The subjects was asked to 
indicate the frequency of their symptoms as 0) none, 1) less than 
once per month, 2) about once per month, 3) about once 
per week, 4) twice per week, and 5) daily. Subjects who ex-
perienced heartburn or acid regurgitation one or more times 
in a week during the last 3 months were defined as exhibit-
ing typical symptoms; subjects who experienced dysphagia, 
globus sensation in the throat, hoarseness, cough, and chest 
pain once or more in a week during the last 3 months were 
defined as having extraesophageal reflux symptoms. Asymp-
tomatic EE is defined as the presence of esophageal mucosal 
injury that is typical of GERD during upper gastrointestinal 
endoscopy in individuals who lack typical or atypical extrae-
sophageal manifestations of GERD (13). EE was defined based 
on endoscopic findings according to the Los Angeles (LA) 
classification (14). Minimal changes were not included as EE. 
Two endoscopic specialists reviewed all gastroduodenoscopy 
pictures independently. We divided the symptomatic group 
from the asymptomatic group, according to the presence of 
reflux symptoms at the diagnosis of EE. We compared clinical 
characteristics depending on the presence of reflux-related 
symptoms through medical chart review and questionnaire 
at the time of endoscopic diagnosis.

Statistical analysis
We used the Pearson chi-squared test to determine whether 
observed differences in proportions of symptoms between 
study groups were statistically significant. Differences in con-
tinuous data were analyzed by student’s t-test. Factors that 
provoked symptoms in subjects with asymptomatic EE were 
measured by multivariate analysis using stepwise proportion-
al hazard analysis. Symptom-free survival rates were estimat-
ed using the Kaplan-Meier method. P values less than 0.05 
were defined as statistically significant. All statistical analyses 
were performed using SAS Staticstics software (SAS system 
for Windows, version 9.2; SAS Institute, Cary, North Carolina, 
USA).

RESULTS
We recruited 2273 subjects who had follow-up endoscopy 
between January 2004 and December 2009 in the health 
promotion center of St. Vincent Hospital. Among them, 343 
(15% of 2273 subjects) subjects with erosive esophagitis were 
enrolled. Out of these, 30 subjects were excluded, because 
they had a history of a gastrointestinal surgery, a concomitant 
peptic ulcer disease, or a systemic disease, such as diabetes. 
There were 313 subjects diagnosed with EE. Most patients 
had mild esophagitis of LA grade A or B; 198 subjects (63.3%) 
had classic or extraesophageal symptoms, while 115 subjects 
(36.7%) had no symptoms (Figure 1). Most of the 198 symp-
tomatic subjects had extraesophageal symptoms, such as 
chest pain, cough, and globus, while 10% had classic reflux 
symptoms, such as heartburn or acid regurgitation. Subjects 
with asymptomatic EE had lower body weight and body mass 
indices (BMIs) than subjects who had EE with symptoms. Sub-
jects who were current smokers and who had lower body 
mass indices were more likely to have EE without symptoms 
compared to subjects with EE and symptoms (Table 1). A 
multiple logistic regression analysis revealed that those with 
a BMI less than 24 kg⁄m2 and non-smokers had significant risk 
factors for asymptomatic EE (Table 2).

Figure 1. Summary of disease course in 313 patients with erosive 
esophagitis.

Erosive esophagitis: n=313

Symptomatic: n=198

PPI therapy: n=16

Symptomatic: n=25

Asymptomatic: n=71

Duodenal ulcer: n=2
Gastric ulcer: n=1

Asymptomatic: n=115
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Nineteen out of 115 subjects who had asymptomatic EE were 
excluded. Of these, 16 had taken medications, such as acid re-
ducers, NSAIDs, and aspirin, during the 3 months before endo-
scopic follow-up. Three subjects had peptic ulcer on follow-up 
endoscopy (Figure 1). Ninety-six subjects with asymptomatic 
esophagitis were followed up. In terms of symptoms, 25 sub-
jects (21.7%) experienced symptoms (9 with classic and 16 with 
extraesophageal symptoms), while 71 subjects (78.3%) had no 
symptoms. Endoscopy was followed up for a mean interval of 
33.5 months (range, 11-69). The frequency of endoscopy was 
2.6 examinations (range: 2-5). Endoscopic characteristics re-
mained unchanged in 82 subjects (85%) and had reverted back 
to regression in 12 subjects. Two subjects progressed to grade 
B disease from grade A.

We used Cox’s proportional hazard regression model to inves-
tigate which factors significantly correlated with occurrence of 
reflux symptoms and found that age was the most important 
factor. Kaplan-Meier symptom-free survival rates depending 
on age in 96 patients with asymptomatic erosive esophagitis 
revealed that subjects younger than 40 years were more likely 
to have symptoms without undergoing medical treatment; 
this was statistically significant (Figure 2).

DISCUSSION
We demonstrated that non-smoking and lower BMI are associ-
ated with asymptomatic EE. Male sex, old age (>65 years old), 
hiatal hernia, smoking, alcohol, Caucasian race, and obesity 
are independent risk factors associated with asymptomatic 

esophagitis (8,15-17). Atrophy, Helicobacter pylori infection, and 
peptic ulcer are not considered to be risk factors for provoking 
asymptomatic EE, while there are varying reports of association 
between BMI and asymptomatic EE (7,8,18).

Our findings differ from the results of previous studies with re-
gard to smoking. These studies suggested that cigarette smok-
ing was associated with isolated and subtle cognitive difficul-
ties among very healthy individuals and that smoking was an 
independent risk factor of silent RE (19). This was based on the 
fact that the anti-nociceptive effect of smoking appeared to be 
mediated by nicotinic and mu-opioid receptors (20,21). How-
ever, being a non-smoker was associated with asymptomatic 
EE in our study. The difference could due to our inclusion crite-
ria. We defined asymptomatic subjects as subjects who lacked 
both typical and atypical extra-esophageal manifestations, 
such that many smokers were included in a group having re-
flux-related symptoms. BMI effects varied according to ethnic-
ity. Lower BMI was related to asymptomatic erosive esophagitis 
in this study, consistent with previous work (7). A prospective 
study will be needed to clarify this issue.

	 Symptomatic group (n=198)	 Asymptomatic group (n=115)	 p value

Age (years)	 46.9±9.2	 45.7±9.6	 0.269

Sex (male/female), n (%)	 174 (87.9) / 24 (12.1)	 93 (80.9) / 22 (19.1)	 0.091

BMI (kg⁄m2)	 25.3±2.5	 24.5±2.5	 0.015

Smoking (Y/N), n (%)	 89 (44.9) / 109 (55.1)	 30 (26.1) / 85 (73.9)	 0.001

Alcohol (Y/N), n (%)	 156 (78.8) / 42 (21.2)	 83 (72.2) / 32 (27.8)	 0.184

LA-A/LA-B, n (%)	 163 (82.3) / 35 (17.7)	 103 (89.6) / 12 (10.4)	 0.084

Hernia (Y/N), n (%) 	 48 (24.2) / 150 (75.8)	 23 (20.0) / 92 (80.0)	 0.388

BMI: body mass index; LA: Los Angeles classification of esophagitis

Table 1. Characteristics of symptomatic and asymptomatic groups

	 Estimated	 Standard	 Odds	 95% 	 p 
	 value	 error	 ratio	 CI	 value

BMI	 0.433	 0.217	 1.54	 1.01-2.36	 0.046 
(>24 kg⁄m2 ⁄ ≤24 kg⁄m2)

Smoking	 0.857	 0.259	 2.36	 1.41-3.91	 0.001 
(Yes/No)

LA classification	 0.654	 0.366	 1.92	 0.93-3.94	 0.074 
(LA-A/LA-B)

CI: confidence interval; BMI: body mass index; LA: Los Angeles classification of esophagitis

Table 2. Independent factors associated with asymptomatic 
esophagitis identified on multivariate analysis

Figure 2. Kaplan-Meier symptom-free survival rates for 96 patients with 
asymptomatic erosive esophagitis depending on age.
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Gastroesophageal reflux symptoms, which are either typical or 
atypical, were reported by 63.3% of patients with endoscopy-
proven reflux esophagitis in our study. Only 10% of symptom-
atic patients had typical weekly symptoms; these subjects had 
a mild form of reflux esophagitis of LA grade A or B. In previous 
studies, the prevalence of endoscopy-proven reflux esopha-
gitis was 11.8%-27.4%, and 37% of EE had typical symptoms 
(3,15,22-27). In Japan, the prevalence of EE in symptomatic pa-
tients was 10.6%-13.8% (15,27) and was 7.1%-7.8% in subjects 
who had undergone a medical checkup (27,28). The preva-
lence of EE in Chinese and Taiwanese populations was 3.6%-
12%, with 35%-50% not having typical reflux symptoms and 
87% with mild reflux esophagitis of LA grade A or B (16-18,29). 
Differences in prevalence among these studies may be due to 
whether extraesophageal symptoms were included or not. We 
defined subjects with extraesophageal symptoms as symp-
tomatic, because extraesophageal symptoms are associated 
with GERD (30).

In this study, we demonstrated that most asymptomatic 
subjects with EE remained stable and exhibited unchanged 
endoscopic findings. These results correspond well with 
those of other studies. In previous studies, the progression 
rate from mild to severe is around 10% (6%-12.5%), although 
most studies were retrospective (31-37). In a prospective mul-
ticenter open cohort study, most GERD patients remained 
stable or improved over a 5-year observation period under 
current routine clinical care (38). Among those subjects, 10%-81% 
had unchanged symptoms and 19%-84% had reverted to 
normal or regressed. In a Japanese study, 105 patients with 
LA grade A or B esophagitis (A, 57; B, 48) on initial endoscopy 
performed after 4 weeks without acid suppression were fol-
lowed up with annual endoscopy for a mean duration of 5.5 
years (35). The risk factors that were more highly associated 
with progression were female gender, older age, severity of 
symptoms at diagnosis, presence of hiatal hernia, and endo-
scopic atrophy of the stomach. In the present study, younger 
subjects tended to have symptoms during the follow-up pe-
riod, since older patients are thought to have a higher pain 
threshold (39). The limitations of our study are the retrospec-
tive manner and small sample size. Because of data showing 
that 25% of cases of Barrett’s esophagus and 40% of esopha-
geal adenocarcinomas occur in patients without, or with only 
minimal, prior reflux symptoms, we should carefully follow up 
the asymptomatic EE patients (12,40).

The strength of this study is that we investigated the natural 
history of silent esophagitis. Because our hospital is not a ter-
tiary center, the study may represent esophagitis in the general 
population, even though the subjects were visitors at a health-
care center. However, this was a retrospective study. Another 
limitation is the small sample size of asymptomatic EE.

In conclusion, non-smoking and lower BMI are factors associat-
ed with asymptomatic reflux esophagitis. Most asymptomatic 

subjects remained stable or were unchanged on endoscopy 
findings.

Ethics Committee Approval: Ethics committee approval was received 
for this study from the institutional ethics committee.

Informed Consent: N/A.

Peer-review: Externally peer-reviewed.

Author contributions: Concept - S.H.J., J.H.O.; Design - S.H.J.; Supervi-
sion - J.H.O.; Resource - S.H.J., J.H.O.; Materials - SG.K.; Data Collection&/
or Processing - SG.K., S.H.J.; Analysis&/or Interpretation - SG.K., S.H.J.; 
Literature Search - S.H.J., J.H.O.; Writing - S.H.J., J.H.O.; Critical Reviews 
- S.H.J., J.H.O.

Conflict of Interest: No conflict of interest was declared by the au-
thors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES
1.	 Locke GR 3rd, Talley NJ, Fett SL, Zinsmeister AR, Melton LJ 3rd. 

Prevalence and clinical spectrum of gastroesophageal reflux: A 
population-based study in Olmsted County, Minnesota. Gastro-
enterology 1997; 112: 1448-56. [CrossRef]

2.	 Agréus L, Svärdsudd K, Talley NJ, Jones MP, Tibblin G. Natural his-
tory of gastroesophageal reflux disease and functional abdomi-
nal disorders: a population-based study. Am J Gastroenterol 2001; 
96: 2905-14. [CrossRef]

3.	 Ronkainen J, Aro P, Storskrubb T, et al. High prevalence of gas-
troesophageal reflux symptoms and esophagitis with or without 
symptoms in the general adult Swedish population: A Kalixanda 
study report. Scand J Gastroenterol 2005; 40: 275-85. [CrossRef]

4.	 Cho JH, Kim HM, Ko GJ, et al. Old age and male sex are associated 
with increased risk of asymptomatic erosive esophagitis: analysis of 
data from local health examinations by the Korean National Health 
Insurance Corporation. J Gastroenterol Hepatol 2011; 26: 1034-8. 
[CrossRef]

5.	 Kim N, Lee SW, Cho SI, et al. The prevalence of and risk factors 
for erosive oesophagitis and non-erosive reflux disease: a nation-
wide multicentre prospective study in Korea. Aliment Pharmacol 
Ther 2008; 27: 173-85. [CrossRef]

6.	 Fujimoto K. Review article: Prevalence and epidemiology of gas-
tro-oesophageal reflux disease in Japan. Aliment Pharmacol Ther 
2004; 20 Suppl 8: 5-8. [CrossRef]

7.	 Nozu T, Komiyama H. Clinical characteristics of asymptomatic 
esophagitis. J Gastroenterol 2008; 43: 27-31. [CrossRef]

8.	 Wang FW, Tu MS, Chuang HY, Yu HC, Cheng LC, Hsu PI. Erosive 
esophagitis in asymptomatic subjects: Risk factors. Dig Dis Sci 
2010; 55: 1320-4. [CrossRef]

9.	 Pace F, Bianchi Porro G. Gastroesophageal reflux disease: A typical 
spectrum disease (a new conceptual framework is not needed). 
Am J Gastroenterol 2004; 99: 946-9. [CrossRef]

10.	 Fass R. Distinct phenotypic presentations of gastroesophageal reflux 
disease: A new view of the natural history. Dig Dis 2004; 22: 100-7. 
[CrossRef]

11.	 Ronkainen J, Talley NJ, Storskrubb T, et al. Erosive esophagitis is 
a risk factor for Barrett’s esophagus: A community-based endo-
scopic follow-up study. Am J Gastroenterol 2011; 106: 1946-52. 
[CrossRef]

251

O
ri

gi
na

l A
rt

ic
le

Jung et al. Natural course of asymptomatic erosive esophagitisTurk J Gastroenterol 2014; 25: 248-52

http://dx.doi.org/10.1016/S0016-5085(97)70025-8
http://dx.doi.org/10.1111/j.1572-0241.2001.04680.x
http://dx.doi.org/10.1080/00365520510011579
http://dx.doi.org/10.1111/j.1440-1746.2011.06686.x
http://dx.doi.org/10.1111/j.1365-2036.2007.03561.x
http://dx.doi.org/10.1111/j.1365-2036.2004.02220.x
http://dx.doi.org/10.1007/s00535-007-2120-2
http://dx.doi.org/10.1007/s10620-009-0888-z
http://dx.doi.org/10.1111/j.1572-0241.2004.04164.x
http://dx.doi.org/10.1159/000080307
http://dx.doi.org/10.1038/ajg.2011.326


12.	 Gerson LB, Shetler K, Triadafilopoulos G. Prevalence of Barrett’s 
esophagus in asymptomatic individuals. Gastroenterology 2002; 
123: 461-7. [CrossRef]

13.	 Fass R, Dickman R. Clinical consequences of silent gastroesoph-
ageal reflux disease. Curr Gastroenterol Rep 2006; 8: 195-201. 
[CrossRef]

14.	 Lundell LR, Dent J, Bennett JR, et al. Endoscopic assessment of 
oesophagitis: clinical and functional correlates and further vali-
dation of the Los Angeles classification. Gut 1999; 45: 172-80. 
[CrossRef]

15.	 Inamori M, Togawa J, Nagase H, et al. Clinical characteristics of 
Japanese reflux esophagitis patients as determined by Los Angeles 
classification. J Gastroenterol Hepatol 2003; 18: 172-6. [CrossRef]

16.	 Lee YC, Wang HP, Chiu HM, et al. Comparative analysis between 
psychological and endoscopic profiles in patients with gas-
troesophageal reflux disease: A prospective study based on 
screening endoscopy. J Gastroenterol Hepatol 2006; 21: 798-804. 
[CrossRef]

17.	 Chen TS, Chang FY. The prevalence and risk factors of reflux 
esophagitis among adult Chinese population in Taiwan. J Clin 
Gastroenterol 2007; 41: 819-22. [CrossRef]

18.	 Peng S, Cui Y, Xiao YL, et al. Prevalence of erosive esophagitis and 
Barrett’s esophagus in the adult Chinese population. Endoscopy 
2009; 41: 1011-7. [CrossRef]

19.	 Paul RH, Brickman AM, Cohen RA, et al. Cognitive status of young 
and older cigarette smokers: data from the international brain da-
tabase. J Clin Neurosci 2006; 13: 457-65. [CrossRef]

20.	 Simons CT, Cuellar JM, Moore JA, et al. Nicotinic receptor in-
volvement in antinociception induced by exposure to cigarette 
smoke. Neurosci Lett 2005; 389: 71-6. [CrossRef]

21.	 Wewers ME, Dhatt RK, Snively TA, Tejwani GA. The effect of chron-
ic administration of nicotine on antinociception, opioid receptor 
binding and met-enkelphalin levels in rats. Brain Res 1999; 822: 
107-13. [CrossRef]

22.	 Zagari RM, Fuccio L, Wallander MA, et al. Gastro-oesophageal 
reflux symptoms, oesophagitis and Barrett’s oesophagus in the 
general population: the Loiano-Monghidoro study. Gut 2008; 57: 
1354-9. [CrossRef]

23.	 Zagari RM, Law GR, Fuccio L, Pozzato P, Forman D, Bazzoli F. Dys-
peptic symptoms and endoscopic findings in the community: 
The Loiano-Monghidoro study. Am J Gastroenterol 2010; 105: 
565-71. [CrossRef]

24.	 Berstad A, Weberg R, Frøyshov Larsen I, Hoel B, Hauer-Jensen M. 
Relationship of hiatus hernia to reflux oesophagitis. A prospective 
study of coincidence, using endoscopy. Scand J Gastroenterol 
1986; 21: 55-8. [CrossRef]

25.	 Cronstedt J, Carling L, Vestergaard P, Berglund J. Oesophageal dis-
ease revealed by endoscopy in 1,000 patients referred primarily 
for gastroscopy. Acta Med Scand 1978; 204: 413-6. [CrossRef]

26.	 Rasmussen CW. A new endoscopic classification of Chronic 
Esophagitis. Am J Gastroenterol 1976; 65: 409-15.

27.	 Fujiwara Y, Arakawa T. Epidemiology and clinical characteristics 
of GERD in the Japanese population. J Gastroenterol 2009; 44: 
518-34. [CrossRef]

28.	 Mishima I, Adachi K, Arima N, et al. Prevalence of endoscopically 
negative and positive gastroesophageal reflux disease in the Jap-
anese. Scand J Gastroenterol 2005; 40: 1005-9. [CrossRef]

29.	 Chang CS, Poon SK, Lien HC, Chen GH. The incidence of reflux 
esophagitis among the Chinese. Am J Gastroenterol 1997; 92: 
668-71.

30.	 Vakil N, van Zanten SV, Kahrilas P, Dent J, Jones R, Global Consen-
sus Group. The Montreal definition and classification of gastro-
esophageal reflux disease: a global evidence-based consensus. 
Am J Gastroenterol 2006; 101: 1900-20. [CrossRef]

31.	 Schindlbeck NE, Klauser AG, Berghammer G, Londong W, Muller-
Lissner SA. Three year follow up of patients with gastrooesopha-
geal reflux disease. Gut 1992; 33: 1016-9. [CrossRef]

32.	 Isolauri J, Luostarinen M, Isolauri E, Reinikainen P, Viljakka M, Key-
rilainen O. Natural course of gastroesophageal reflux disease: 
17-22 year follow-up of 60 patients. Am J Gastroenterol 1997; 92: 
37-41.

33.	 Bajbouj M, Reichenberger J, Neu B, et al. A prospective mul-
ticenter clinical and endoscopic follow-up study of patients 
with gastroesophageal reflux disease. Z Gastroenterol 2005; 43: 
1303-7. [CrossRef]

34.	 Behar J, Sheahan DG, Biancani P, Spiro HM, Storer EH. Medical and 
surgical management of reflux esophagitis. A 38-month report of a 
prospective clinical trial. N Engl J Med 1975; 293: 263-8. [CrossRef]

35.	 Manabe N, Yoshihara M, Sasaki A, Tanaka S, Haruma K, Chayama K. Clin-
ical characteristics and natural history of patients with low-grade reflux 
esophagitis. J Gastroenterol Hepatol 2002; 17: 949-54. [CrossRef]

36.	 Sontag SJ, O’Connell S, Khandelwal S, et al. Asthmatics with gas-
troesophageal reflux: long term results of a randomized trial of 
medical and surgical antireflux therapies. Am J Gastroenterol 
2003; 98: 987-99. [CrossRef]

37.	 Patti MG, Tedesco P, Golden J, et al. Idiopathic pulmonary fibrosis: 
how often is it really idiopathic? J Gastrointest Surg 2005; 9: 1053-6. 
[CrossRef]

38.	 Malfertheiner P, Nocon M, Vieth M, et al. Evolution of gastro-oe-
sophageal reflux disease over 5 years under routine medical care-
-the ProGERD study. Aliment Pharmacol Ther 2012; 35: 154-64. 
[CrossRef]

39.	 Lasch H, Castell DO, Castell JA. Evidence for diminished visceral 
pain with aging: Studies using graded intraesophageal balloon 
distension. Am J Physiol 1997; 272: 1-3.

40.	 Lagergren J, Bergström R, Lindgren A, Nyren O. Symptomatic gas-
troesophageal reflux as a risk factor for esophageal adenocarci-
noma. N Engl J Med 1999; 340: 825-31. [CrossRef]

O
ri

gi
na

l A
rt

ic
le

252

Jung et al. Natural course of asymptomatic erosive esophagitis Turk J Gastroenterol 2014; 25: 248-52

http://dx.doi.org/10.1053/gast.2002.34748
http://dx.doi.org/10.1007/s11894-006-0075-8
http://dx.doi.org/10.1136/gut.45.2.172
 http://dx.doi.org/10.1046/j.1440-1746.2003.02932.x 
http://dx.doi.org/10.1111/j.1440-1746.2005.04034.x
http://dx.doi.org/10.1097/01.mcg.0000225658.30803.79
http://dx.doi.org/10.1055/s-0029-1215291
http://dx.doi.org/10.1016/j.jocn.2005.04.012
http://dx.doi.org/10.1016/j.neulet.2005.07.025
http://dx.doi.org/10.1016/S0006-8993(99)01095-1
http://dx.doi.org/10.1136/gut.2007.145177
http://dx.doi.org/10.1038/ajg.2009.706
http://dx.doi.org/10.3109/00365528609034622
http://dx.doi.org/10.1111/j.0954-6820.1978.tb08464.x
http://dx.doi.org/10.1007/s00535-009-0047-5
http://dx.doi.org/10.1080/00365520510023260
http://dx.doi.org/10.1111/j.1572-0241.2006.00630.x
http://dx.doi.org/10.1136/gut.33.8.1016
http://dx.doi.org/10.1055/s-2005-858874
http://dx.doi.org/10.1056/NEJM197508072930602
http://dx.doi.org/10.1046/j.1440-1746.2002.02783.x
http://dx.doi.org/10.1016/S0002-9270(03)00283-1
http://dx.doi.org/10.1016/j.gassur.2005.06.027
http://dx.doi.org/10.1111/j.1365-2036.2011.04901.x
http://dx.doi.org/10.1056/NEJM199903183401101

