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Abstract The speculations on the protective role of
Helicobacter pylori against gastroesophageal reflux disease (GERD) originated from epidemiological observations. These studies have shown that the rising trend of
GERD is coincident with declining prevalence of H.
pylori and peptic ulcer disease in Asia. Furthermore, most
case–control and population-based studies suggest a
negative association between H. pylori infection and
GERD. It is generally believed that the preponderance of
cagA+ and vacA+ virulent strains and proinflammatory
interleukin-1 beta polymorphism increase the risk of
hypochlohydria and protects against the development of
GERD in Asian population. Recovery of gastric acid
secretion and emergence of reflux esophagitis has been
reported after H. pylori eradication in patients with corpus
gastritis and atrophic gastritis. Recent studies have also
reported that H. pylori eradication leads to recovery of
ghrelin secreting cells in the gastric corpus and a rise in
plasma ghrelin levels, which may contribute to obesity
through its appetite-stimulating action and predispose to
GERD. The prevalence of H. pylori infection is generally
lower in younger Asians who enjoy improved socioeconomic status and sanitation compared with their older
counterparts. The Asian population is probably facing a
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rising generation with high gastric acid and ghrelin
secretion rates. These physiological changes may contribute to increased dietary calorie intake, obesity and
increased prevalence of GERD.
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Introduction
Gastroesophageal reflux disease (GERD) has been one of
the commonest upper gastrointestinal disorders in the
Western countries, with reported prevalence of about 10%
to 20%. On the other hand, most Asian population based
studies reported a much lower prevalence of less than 10%
[1–8]. Most patients with reflux esophagitis in Asia have
mild erosive esophagitis. Barrett’s esophagus and esophageal adenocarcinoma are rare [5, 9–14].
While there is a large discrepancy in prevalence and
severity of GERD, another major difference in the
epidemiology of acid peptic disorders between eastern and
Asian populations is the prevalence of Helicobacter pylori
and its related diseases. H. pylori infection and peptic ulcer
diseases are significantly more common in Asian population. Gastric cancer, which is strongly associated with H.
pylori, is common in East Asian countries such as China
and Japan. As a result, these opposing epidemiological
observations lead to the speculations that H. pylori may
protect against the development of GERD in Asian
population.
This review aimed to address the possible protective role
of H. pylori against GERD from different perspectives,
which included epidemiological relationships, biological
plausibility and longitudinal post-eradication studies.
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Opposing secular trends of H. pylori related diseases
and GERD
There is an opposite trend, globally, of the incidence of H.
pylori related diseases and GERD. In the western countries,
hospitalization and mortality rates for peptic ulcer and
gastric cancer had dropped substantially from 1970 and
1995, while hospitalisation rates for GERD and
esophageal adenocarcinoma rose significantly [15]. In
Asia, similar rising trend of symptomatic GERD,
endoscopic esophagitis and even esophageal adenocarcinoma has been observed in many retrospective
endoscopy-based studies, and these changes in prevalence
were coincident with a decline in prevalence of H. pylori
infection, peptic ulcer and gastric cancers [16–20].

Negative association between H. pylori and GERD
in cross-sectional studies
Most case–control and population-based studies tend to
suggest a negative association between H. pylori infection and GERD in Asia. The prevalence of H. pylori
infection in GERD patients ranges 25% to 35%, which is
25% to 40% lower than that of the “non-reflux”
population in Asia [21, 22]. On the other hand, this
negative association is only confined to patients with
severe GERD in Western countries, especially for those
infected by more virulent cagA+ strains [23, 24]. The
association of H. pylori infection with reduced risk for
esophageal adenocarcinoma is independent of confounding environmental and genetic modifiers such as smoking
and IL-1β or TNF-alpha polymorphism, suggesting a
genuine independent negative relationship between H.
pylori and GERD [25].
Prevalence of H. pylori is also inversely related to
severity of GERD. The prevalence of H. pylori in patients
ranges 20% to 33% for esophagitis, and 0% to 37% for
Barrett’s esophagus. Furthermore, patients with reflux
esophagitis have lower rates of virulent H. pylori infection
compared to non-reflux controls. [12, 26, 27].

Putative protective mechanisms of H. pylori
against GERD
Inflammation of the gastric mucosa induced by H. pylori
infection and its resultant dysfunction of gastric acid
secretion has been considered the most important putative
mechanism that accounts for the protective role of H.
pylori against GERD [28–31]. Patients with duodenal
ulcer have antrum-predominant pattern of H. pylori
gastritis, which leads to hypergastrinemia and acid
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hypersecretion. On the other hand, patients with gastric
ulcer and gastric cancer are characterized by corpuspredominant gastritis or pangastritis, which is associated
with profound destruction or even atrophy of acidsecreting mucosa. These patients are characterized by
gastric acid hyposecretion, and eradication of H. pylori is
followed by rebound gastric acid hypersecretion in this
group of patients. Recovery of gastric acid secretion and
emergence of reflux esophagitis after H. pylori eradication
have been reported in patients with corpus gastritis and
atrophic gastritis [32–34]. It has been shown that GERD
patients with H. pylori infection have more severe
esophageal dysmotility and lower esophageal sphincter
dysfunction, suggesting that the protective acid-reducing
effect of H. pylori is offset by severe esophageal
dysmotility in the pathogenesis of GERD [35].
Bacterial virulence and host inflammatory response
are the two major determinants of gastric inflammation
and acid secreting pattern. CagA+ and vacA+ virulent
strains account for more than 70% of infected Asian
population and pro-inflammatory interleukin-1 beta polymorphism. This increases the risk of hypochlohydria and
protects against reflux esophagitis and may also be more
prevalent in Asia. Because of the high prevalence of the
virulent strain and abundance of pro-inflammatory
haplotypes of interleukin-1 beta polymorphism, there is
probably a higher proportion of gastric acid hyposecretors among Asians infected by H. pylori. This may
account for the strong negative association between H.
pylori and GERD in Asia that is not apparent in western
countries [36–39].
In recent years, it has been increasingly recognized that
H. pylori eradication may affect gastric secretory functions
other than acid secretion. The plasma level of ghrelin, a
strong appetite-stimulating hormone that is produced in the
gastric corpus, is lower in H. pylori-infected patients
compared to healthy controls. H. pylori eradication leads
to recovery of ghrelin secreting cells and increase in plasma
ghrelin levels [40–42]. This might increase the calorie
intake and lead to weight gain. While there is no positive
relationship between plasma ghrelin level and risk of
GERD complications, the strong association between
GERD and obesity has been extensively reported. Recent
studies also support a similar “dose–response” association
between GERD and BMI in Asians. Patients with reflux
esophagitis tend to have higher BMI compared to nonerosive reflux disease patients and non-reflux controls [11,
43–45]. There is still a lack of evidence that the decline in
H. pylori infection has contributed to high levels of ghrelin
and increased calorie intake in Asian population. However,
there is no doubt that the rising problem of obesity is one of
the major contributing factors for an increasing prevalence
of GERD in Asia.
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Risk of emergence of GERD after H. pylori eradication
Despite the negative association between H. pylori and
GERD observed in cross-sectional studies, the results are
less consistent in longitudinal studies of H. pylori eradication. These conflicting observations may be attributed to
ethnic variation and the different dominant patterns of H.
pylori gastritis between peptic ulcer and non-ulcer patients.
Most longitudinal studies were conducted in western
population. In a meta-analysis of pooled data from 7
randomized controlled trials and 5 cohort studies comparing
the prevalence of GERD among patients free from GERD
at baseline with H. pylori eradication vs. those with
persistent infection, there was no significant difference in
either the risk of developing erosive or symptomatic GERD
between the two groups of patients. There was no
significant heterogeneity among the studies and the results
were consistent in various subgroup and sensitivity analyses, suggesting high quality and consistency. Interestingly,
there was a two-fold higher risk of development of erosive
GERD in a subgroup of patients with peptic ulcer disease in
cohort studies (odds ratio: 2.04, 95% C.I.: 1.08–3.85; p=0.03)
[46]. Yet, the findings of this meta-analysis may not be
applicable in Asian population.
Compared to studies from western countries, recent
studies from Asia have reported an increased risk of GERD
after H. pylori eradication in both peptic ulcer patients and
healthy, non-reflux participants of endoscopy screening
project. In a cohort study of median follow up period of
2 years in 4,007 healthy screening subjects in South Korea,
there was no significant association between emergence of
reflux symptoms and H. pylori eradication. On the other
hand, the risk of erosive esophagitis increased significantly
after H. pylori eradication (OR 2.34; 95% CI, 1.45–3.76;
p<0.001) and was comparable to that of the H. pylorinegative group [47].
In another prospective cohort study of 1,187 Japanese H.
pylori-positive patients with peptic ulcer diseases who were
confirmed not to have esophagitis at baseline, reflux
esophagitis was significantly more prevalent (27.9% vs.
13.9% among those with persistent infection) in patients who
had cure of infection after a mean follow up period of
3.6 years. However, the esophagitis was mild in most
patients and 50% of these patients only had transient
esophagitis and only 4% required maintenance therapy [48].
How can these conflicting results be reconciled? While
there is no doubt that there is a global inverse secular trend
and most cross-sectional studies suggest a negative association between H. pylori and GERD, there is substantial
ethnic heterogeneity between Asian and Western populations. Moreover, the effect size of H. pylori eradication on
the risk of GERD is probably too small to be detected in
randomized controlled trials or cohort studies of small
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sample size and short follow up period. Current evidence
also suggests that the risk of developing severe GERD de
novo after H. pylori eradication is low in the intermediate
period of time. Post-eradication GERD is likely mild and
transient with little long term clinical relevance.

Conclusion
The changing dynamics of various risk and protective
factors have led to an increased prevalence and severity of
GERD in Asia [49]. Decline in H. pylori infection and the
widespread practice of H. pylori eradication may have
direct impacts on the pattern and spectrum of acid peptic
disorders in this part of the world. The prevalence of H.
pylori infection is generally lower in younger Asians who
enjoy improved socioeconomic status and sanitation compared with their older community members. Hence, most
Asian populations are probably facing a rise in the
proportion of individuals with high gastric acid and ghrelin
secretion rates. These physiological changes may contribute
to increased dietary calorie intake, obesity and emergence
of GERD.
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