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Background/Aims
The role of Helicobacter pylori in gastroesophageal reflux disease remains still controversial and the effect of the organism on 
severity of reflux esophagitis have been rarely issued. The aim of this study was to investigate the relationship between H. py-
lori infection and reflux esophagitis, and especially the severity of reflux esophagitis.

Methods
We performed a cross-sectional case-control study of 5,616 subjects undergoing both upper endoscopy and H. pylori serology 
during health Check-up (2,808 cases vs age- and sex-matched controls). Smoking, alcohol, body mass index and waist circum -
ference were added to a multiple regression model.

Results
Prevalence of H. pylori infection was lower in cases with reflux esophagitis than in controls (38.4% vs 58.2%, P ＜ 0.001) and 
negative associations with H. pylori infection continued across the grade of esophagitis (46.7% in Los Angeles classification M  
[LA-M], 34.3% in LA-A or LA-B and 22.4% in LA-C or LA-D, P ＜ 0.001). Positive serology for H. pylori independently reduced 
the risk of reflux esophagitis (adjusted OR, 0.44; 95% CI, 0.39-0.49). Notably, the negative associations continued across the 
grade of esophagitis with adjusted ORs of 0.63 in LA-M, 0.36 in LA-A or LA-B and 0.20 in LA-C or LA-D (P ＜ 0.001).

Conclusions
In a age-sex matched Korean, H. pylori seropositivity was independently and inversely associated with the risk and severity of 
reflux esophagitis, suggesting the organism may have a protective role against gastroesophageal reflux disease. 
(J Neurogastroenterol Motil 2011;17:267-273)
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Introduction
The possible role of Helicobacter pylori in the etiology of gas-

troesophageal reflux disease (GERD) has been a topic of major 
interest and of great debate over the past years. The declining 
prevalence of H. pylori infection and related peptic ulcer disease 
has been paralleled by a rising trend of GERD incidence and its 
complications in Asia including Korea.1-4 Most epidemiologic 
data have shown lower H. pylori infection rates among patients 
suffering from GERD symptoms or esophagitis,5-9 but the sam-
ple size in these studies was small.

   Recently a prospective cohort study with large scale in 
Korea also suggested H. pylori infection to have a strong negative 
association with reflux esophagitis,10 but the cases of reflux 
esophagitis in that study was 490 of not a large enough sample 
size and there was no mention about the relationship between the 
severity of reflux esophagitis and H. pylori. Two meta-analyses of 
observational studies established negative associations between 
the 2 conditions.11,12 All data cited above have prompted a spec-
ulation that the organism might exert a protective effect against 
the development of GERD. However, aforementioned meta- 
analyses revealed marked heterogeneity between studies; patients 
with GERD from Far East had a lower rate of H. pylori infection 
than those from Western Europe and North America, despite a 
higher prevalence of H. pylori infection in the general population.11

Other investigators failed to confirm this negative rela-
tion13,14 and a recently published population-based study in 
Norway did not find any association between H. pylori and reflux 
symptoms.15 GERD is regarded as a multifactorial disease. 
Hence, the reason for the controversy regarding a presumed rela-
tionship between H. pylori and GERD appears to be related to 
the lack of studies into the effects of the different variables in 
stratified populations. 

To date, large-scale population-based studies on this topic 
adjusting for confounding factors are still needed. Given the high 
prevalence of both H. pylori infection and GERD in Korea4,16 
with a multitude of patients suffering from both conditions si-
multaneously, the true relation between the 2 conditions and, by 
extension, the effect of H. pylori infection on severity of reflux 
esophagitis in general population seems to be of clinical re-
levance. Accordingly, the aim of this study was to determine the 
definite relationship between H. pylori infection and reflux esoph-
agitis in a large Korean population. 

Materials and Methods

Study Population
We conducted a cross-sectional case-control study. All sub-

jects attended a routine medical Check-up including upper en-
doscopy and H. pylori serology at Seoul National University 
Hospital (SNUH) Healthcare System Gangnam Center be-
tween October 2004 and April 2007. Details have been pre-
viously explained.16 In brief, most of the study subjects resided in 
Seoul metropolitan area. Considering the unacceptably high 
prevalence of gastric cancer in Korea,17 majority of individuals 
older than 40 years received upper endoscopy as a part of a na-
tionwide screening program in Korea. The sampling frame for 
cases consisted of all subjects with endoscopically identified 
esophagitis who have never seen the doctors with this matter. 
Exclusion criteria were as follows; incomplete responder to the 
questionnaires, prior histories of gastrointestinal surgery or gas-
tric cancer, active or healing staged gastric or duodenal ulcer, past 
treatment of H. pylori and current use of anti-ulcer or anti-reflux 
medications. Controls were randomly selected from age- and 
sex-matched individuals with normal upper endoscopic findings 
without gastrointestinal symptoms. Study protocol was approved 
by Institutional Review Board of SNUH. 

Definitions and Exposure Measurements
Reflux esophagitis was defined endoscopically if definite ero-

sions (mucosal breaks) or minimal mucosal changes (erythema 
and/or whitish discoloration) were present. The severity of esoph-
agitis was graded from M to D according to Los Angeles (LA) 
classification system with Japanese modifications.18 All subjects 
were requested to complete a comprehensive, structured ques-
tionnaires prior to endoscopic procedure. The questionnaires 
covered questions about prescripted medications taken at least 1 
week during the past year and reflux symptoms (heartburn and/or 
acid regurgitation) including atypical symptoms (hoarseness, 
globus sensation, dyspepsia, epigastric soreness, chest pain and 
chronic cough). Several questions regarding lifestyle factors that 
can affect GERD were also included, such as current smoking 
(smoked regularly during the previous 12 months) and alcohol 
consumption (≥ 140 g/wk). All subjects underwent physical ex-
aminations on the day of endoscopy by trained personnel who 
used a written, systematic protocol with standardized instru-
ments. Body mass index (BMI) was calculated from automati-
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Table 1. Comparisons of Baseline Characteristics Between Cases and 
Age-, Sex-Matched Controls

Cases
 (n = 2,808)

Controls
(n = 2,808)

P-value

Age (mean ± SD [yr]) 48.5 ± 11.4 48.8 ± 11.4 0.244
Male (%) 78.1 78.1 1.000
H. pylori seropositivity (%) 38.4 58.2 ＜ 0.001
BMI (mean ± SD [kg/m2]) 24.6 ± 3.0 23.8 ± 2.8 ＜ 0.001
＜ 23 (%) 29.3 39.0
23-24.9 (%) 28.1 27.1
≥ 25 (%) 42.7 33.9

Waist circumference (cm) 88.0 ± 8.2 85.9 ± 7.8 ＜ 0.001
Current smoking (%) 31.3 22.0 ＜ 0.001
Alcohol consumption (%) 25.5 18.1 ＜ 0.001

H. pylori, Helicobacter pylori; BMI, body mass index.

cally measured weight and height (InBody 4.0, Biospace Co, 
Ltd, Seoul, Korea) and categorized as normal (< 23 kg/m2), 
overweight (23-24.9 kg/m2) or obese (≥ 25 kg/m2) according to 
the WHO Western Pacific Regional Office proposal.19 We ex-
amined the waist circumference as an alternative of abdominal 
obesity, which was measured at the WHO recommended site 
(middle level between the lowest rib margin and iliac crest).20

Helicobacter pylori Serology Examination
Diagnosis of H. pylori infection was based on the detection of 

serum H. pylori immunoglobulin G antibody (anti-H. pylori IgG) 
using a commercially available enzyme-linked immunosorbent 
assay (H. pylori-EIA-Well, Radim, Rome, Italy) which was pre-
viously validated in a nationwide Korean seroepidemiologic 
study.2 Anti-H. pylori IgG levels higher than 15 RU/mL were re-
garded as positive.

Statistical Methods
Continuous variables were expressed as mean ± SD. No-

minal and ordinal variables were stated with percentages. 
Continuous data and categorical parameters were analyzed by 
Student’s t test and χ2 test, respectively. The association between 
H. pylori serostatus and the presence of reflux esophagitis was in-
vestigated by multivariate analysis. We included additional varia-
bles with a known or probable association with GERD such as 
current smoking, alcohol consumption, BMI and waist circum-
ference in the multiple logistic regression models. For each varia-
ble, relative risks were given in the form of odds ratio (OR) and 
95% confidence interval (CI). All analyses were performed using 
the Statistical Package for the Social Sciences version 17.0 (SPSS 
INC, Chicago, IL, USA). A 2 tailed P-value of ＜ 0.05 was con-
sidered statistically significant. Age- and sex-matching and stat-
istical analysis was supported by SNUH Medical Research 
Collaborating Center.

Results

Characteristics of Study Population
During the study period, 48,684 consecutive subjects visited 

our center. When the analysis was restricted to those undergoing 
both upper endoscopy and serologic test for H. pylori, 35,980 po-
tential subjects were considered eligible. H. pylori infection was 
present in 57.9% and the overall prevalence of reflux esophagitis 
was 9.2%. Of them, 4,476 were excluded based on the responses 

to the questionnaires. We excluded additional 850 who were 
symptomatic or took medications for proton pump inhibitor and 
H. pylori eradication. Two hundred eighty-nine were also ruled 
out based on other positive endoscopic findings. A total of 5,616 
subjects (2,808 cases with reflux esophagitis and 2808 age- and 
sex-matched asymptomatic controls) were eventually enrolled for 
analysis. Characteristics of the study population are presented in 
Table 1. Their mean age was 48.7 ± 11.4 years and 78.1% were 
men. Cases were more likely to have higher BMI and waist cir-
cumference (for each variable, P < 0.001). The proportions of 
current smokers and alcohol drinkers were significantly higher in 
cases than in controls (for each variable, P ＜ 0.001). 

Helicobacter pylori Infection and Risk for Reflux 
Esophagitis

The prevalence of H. pylori infection was significantly lower 
in subjects with reflux esophagitis than in controls (38.4% vs 
58.2%, P ＜ 0.001). After adjusting for the effects of current 
smoking, alcohol consumption, BMI and waist circumference, 
positive serology of H. pylori negatively associated with the risk 
for reflux esophagitis (adjusted OR, 0.44; 95% CI, 0.39-0.49; P 
＜ 0.001). Multivariate analysis also revealed that current smok-
ing, alcohol consumption and abdominal obesity independently 
increased the risk for reflux esophagitis. On the other hand, the 
association with BMI was no longer significant after multiple ad-
justments (Table 2). 
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Table 2. Univariate and Multivariate Analyses on the Risk for Reflux Esophagitis

Univariate analysis Multivariate analysisa

OR (95% CI) P-value OR (95% CI) P-value

H. pylori infection 0.45 (0.40-0.50) ＜ 0.001 0.44 (0.39-0.49) ＜ 0.001
Abdominal obesityb 1.62 (1.45-1.80) ＜ 0.001 1.61 (1.41-1.83) ＜ 0.001
Current smoking 1.62 (1.44-1.82) ＜ 0.001 1.54 (1.36-1.75) ＜ 0.001
Alcohol consumption 1.56 (1.37-1.77) ＜ 0.001 1.52 (1.33-1.74) ＜ 0.001
BMI ≥ 25 (kg/m2) 1.45 (1.30-1.62) ＜ 0.001 1.07 (0.94-1.23) 0.286

aAdjusted for all variables in the table, b＞ 90 cm in men and ＞ 80 cm in women.
BMI, body mass index.

Table 3. Risk Across the Severity Grades of Reflux Esophagitis in Relation to the Presence of Helicobacter pylori Infection

Control (n = 2,808) LA-M (n = 971) LA-A or B (n = 1,788) LA-C or D (n = 49)

H. pylori infection (%) 58.2 46.7 34.3 22.4
Adjusted OR (95% CI)a 1 0.63 (0.50-0.72) 0.36 (0.32-0.41) 0.20 (0.10-0.40)

aAdjusted for smoking, alcohol, body mass index and waist circumference.
LA, Los Angeles classification; H. pylori, Helicobacter pylori.

Helicobacter pylori Infection and Severity of 
Reflux Esophagitis

More severe esophagitis showed lower H. pylori infection 
rate: 46.7% in LA-M, 34.3% in LA-A or B and 22.4% in LA-C 
or D (P for trend ＜ 0.001). It was noteworthy that the negative 
associations with H. pylori infection continued across the grades 
of esophagitis with adjusted ORs of 0.63 (95% CI, 0.50-0.72) in 
LA-M, 0.36 (95% CI, 0.32-0.41) in LA-A or B, and 0.20 (95% 
CI, 0.10-0.40) in LA-C or D (P ＜ 0.001) (Table 3).

Discussion
This is the study on the association between H. pylori in-

fection and reflux esophagitis adjusting for many confounding 
variables for GERD in a large healthy population. A remarkably 
lower prevalence of H. pylori infection was noted in patients with 
reflux esophagitis (38.4% vs 58.2%). H. pylori seropositivity sub-
stantially (＞ 50%) reduced the risk of reflux esophagitis (adjust-
ed OR, 0.44; 95% CI, 0.39-0.49) after adjusting for potential 
confounders. These results were similar to the results of the re-
cent large scale study10; 34.9% (OR, 0.42; 95% CI, 0.34-0.51). 
Another interesting observation was that the negative associations 
with H. pylori infection continued across the grades of esophagitis 
(P ＜ 0.001), which added weight to the hypothesis on the puta-

tive protective role of H. pylori in offering protection against the 
development and progression of GERD. There has been some 
evidence that H. pylori infected GERD patients have less severe 
reflux changes, though the number of cases available for analysis 
was small or only an intention-to-treat population with symptoms 
were enrolled.6,21,22 

The proposed mechanism is gastric acid hyposecretion due to 
corpus predominant gastritis and subsequent atrophic changes 
followed by H. pylori infection.23-25 The more virulent type of H. 
pylori such as cytotoxin-associated gene A (cagA)-positive strain 
was postulated to promote the more intense gastric inflammation, 
exemplifying the risk of atrophy and thereby the further reduc-
tion in GERD risk.26,27 In addition, atrophic gastritis has been 
suggested to be a significant modifying factor for relationship be-
tween H. pylori and GERD; the regional distribution and severity 
of gastritis with corpus atrophy might be more important in a 
subset of patients with a predisposition to GERD, rather than 
just the presence or absence of H. pylori infection.5,27-30 

Further elucidation of the complex relationships among H. 
pylori, gastric atrophy, esophageal acid exposure, esophagitis and 
the development of reflux symptoms is being held back by diffi-
culties in clinical and technical methods used to identify virulence 
factors, histological gastritis patterns and the different host in-
flammatory conditions including cytokine kinetics at the same 
time.25 Apart from H. pylori infection, multivariate analysis re-
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confirmed that abdominal obesity as expressed by waist circum-
ference independently increased the risk for reflux esophagitis as 
reported by our previous study.16 Although some researchers 
have proposed intriguing mechanism that H. pylori infection or 
eradication modify the natural history of GERD through weight 
changes,31,32 data on this theory are minimal. Our subanalysis 
found no significant association between H. pylori serology and 
obese indicators such as BMI and waist circumference (data not 
shown).

The negative associations in this study is consistent with 
some previous epidemiologic studies.5-10 Two recent systematic 
reviews have corroborated the association with pooled ORs of 
0.60 (95% CI, 0.47-0.78)11 and 0.7 (95% CI, 0.63-0.78).12 Such 
negative association has not been consistently observed among 
different ethnic groups13,14 and more apparent among Eastern 
Asians than Western populations.11 A potential explanation for 
the contradictory results is that prevalence of H. pylori infection 
and distribution of virulent strains differ significantly among var-
ious geographic regions.11,25,33 In addition, ethnic or inter-in-
dividual variations in host response to H. pylori infection could be 
responsible for the conflicting results; some host genotypes, par-
ticularly those related to pro-inflammatory cytokines such as 
IL-1β and their receptor isotypes, may result in more severe gas-
tric damage with consequent decrease in acid production.25,34,35 
Also, variations in study design particularly regarding the se-
lection of cases and controls make direct comparison of the pre-
ceding reports difficult. The negative correlation seems to be 
greater in studies assessing endoscopically proven esophagitis 
rather than symptomatic GERD.11 Furthermore, the control 
group in the published studies was heterogeneous and included 
symptomatic patients or the patients who received an endoscopy 
for another indication.6,11,26 Because patients with nonulcer dys-
pepsia or peptic ulcer disease are more likely to be colonized with 
H. pylori than the general population,36 such endoscopy controls 
would have a higher rate of H. pylori infection than average 
prevalence.

Our study has several advantages over other studies. First 
and foremost, the sample size is large, especially the size of cases 
is the largest to our knowledge (5,616 individuals, 2,808 cases of 
reflux esophagitis), even though there is one recent study in sim-
ilar setting with larger scale (10,102 subjects, and 490 cases of re-
flux esophagitis),10 and controls were exactly matched for age and 
sex, which are risk factors of reflux esophagitis in other studies. 
This matching method allowed well-powered analysis of 
interactions. Second, according to what we searched the refer-

ences, there was no study about the effect of H. pylori on severity 
of reflux esophagitis. Third, the cases and controls were chosen 
by stringent criteria with less risk of misclassification error. We 
enrolled the cases with esophagitis identified by endoscopy not 
based on reflux symptoms. Moreover, primary methodologic 
strength in the current study is a random sampling of asympto-
matic healthy controls, which minimizes the selection bias and 
enables extrapolation to the prevalence of H. pylori infection in 
general population. Finally, Healthwatch version2.0,37 the large 
database in our center, fully computerizes a broad range of ex-
posures including comprehensive drug history and makes it pos-
sible to control for potential confounders, thereby permitting a 
less biased estimate of the association. 

Interpretation of our findings requires careful consideration 
from several aspects. First, cross-sectional design prevents any 
conclusion regarding causality between H. pylori and reflux 
esophagitis. Since H. pylori colonization most commonly begins 
in childhood, it is unlikely that the outcome (reflux esophagitis) 
preceded the exposure.38 Second, this study was conducted on the 
subjects at single healthcare center, so the pool of subjects might 
represent relatively high socioeconomic status and it’s possible 
the enrolled person was more concerned about health. But this 
study design is more favorable to other study in tertiary center 
and our study population approached to the general population. 
Third, H. pylori infection status was evaluated by the serologic 
test alone. There was no clinical information available with re-
gards to current or past H. pylori infection status in the serologic 
test. Nevertheless, serology is the most frequently used method 
for epidemiologic research and has been used to predict the prev-
alence of H. pylori infection in various populations with approved 
sensitivity and specificity. We also did not address cagA status nor 
did we evaluate the histologic gastritis pattern. Comparative stud-
ies examining the virulence factors in conjunction with systematic 
biopsies of gastric mucosa between GERD patients and non-re-
flux controls are therefore warranted. 

In summary, we found that H. pylori seropositivity had 
strong inverse relationships with the risk and severity of reflux 
esophagitis in a large sample of Korean population after multiple 
confounding factor adjustments. These data support the hypoth-
esis that H. pylori could be a protective factor against GERD. 
Our findings need to be confirmed by prospective clinical trials. 
As well, long-term interventional studies examining the effect of 
treating the infection on esophageal disease will provide clear in-
formation on which to base clinical decisions.  
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