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Abstract
Helicobacter pylori  (H. pylori )� ����������  �����������������   plays an important role in 
gastric carcinogenesis, as the majority of gastric cancers 
develop from H. pylori -infected gastric mucosa. The rate 
of early gastric cancer diagnosis has increased in Japan 
and Korea, where H. pylori  infection and gastric cancer 
are highly prevalent. Early intestinal-type gastric cancer 
without concomitant lymph node metastasis is���������  usually� 
treated by endoscopic resection. Secondary metachro-
nous gastric cancers often develop because atrophic mu-
cosa left untreated after endoscopic treatment confers a 
high risk of gastric cancer. The efficacy of H. pylori  eradi-
cation for the prevention of metachronous gastric cancer 
remains controversial. However, in patients who undergo 
endoscopic resection of early gastric cancer, H. pylori  
eradication is recommended to suppress or delay meta-
chronous gastric cancer. Careful and regularly scheduled 
endoscopy should be performed to detect minute meta-

chronous gastric cancer after endoscopic resection.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: In Japan and Korea, mucosal gastric cancer 
without concomitant lymph node metastasis is usually 
treated with endoscopic resection. However, gastric 
cancer recurrence following endoscopic resection is a 
significant problem������������  ��������������������� .�����������  ���������������������  Secondary metachronous gastric 
cancers often develop due to atrophic mucosa left 
untreated after endoscopic treatment.����������������   ��������������� Currently, all 
available evidence suggests that Helicobacter pylori  (H. 
pylori ) eradication represents a primary chemopreven-
tive strateg��� ��������� ����������������  y�� ��������� ����������������  . ��������� ����������������  However, ����������������  the efficacy of H. pylori  eradica-
tion for the prevention of metachronous gastric cancer 
has been controversial.��������������������������������    �������������������������������  Therefore, endoscopists should 
inspect the entire stomach for minute or occult meta-
chronous gastric cancer. In addition, regular surveil-
lance endoscopy should be performed.
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INTRODUCTION
Gastric cancer ranks as the fourth most common cancer 
and the second most frequent cause of  death from can-
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cer, accounting for 10.4% of  cancer deaths worldwide[1]. 

Although the incidence of  gastric cancer has declined in 
recent years, it remains a major health concern. Gastric 
carcinogenesis is a multifactorial process influenced by 
an interaction of  host factors, including Helicobacter pylori 
(H. pylori) ����������������  �����������������������������   infection and environmental factors, such as 
diets rich in salt and nitrates/nitrites[2]. H. pylori plays an 
important role in gastric carcinogenesis, as the major-
ity of  non-cardia gastric cancers develop from H. pylori-
infected mucosa[3]. H. pylori colonizes the gastric mucosa 
and triggers a series of  inflammatory reactions, which 
are considered an important cause of  chronic atrophic 
gastritis[4,5], an early step in a series of  mucosal changes 
in the stomach leading to cancer. The current model 
for stomach carcinogenesis begins with gastritis and 
proceeds to chronic atrophic gastritis, followed by intes-
tinal metaplasia, dysplasia, and, finally, carcinoma[6]. This 
model is supported by a considerable number of  clini-
copathological and epidemiological studies conducted in 
countries with a high incidence of  gastric cancer; indeed, 
the World Health Organization has categorized H. pylori 
as a group 1 carcinogen for gastric cancer on the basis 
of  these epidemiological studies[7,8]. Furthermore, animal 
models have clearly shown a causal link between H. pylori 
and gastric cancers[9,10], and H. pylori eradication has been 
shown to be a primary preventive measure for gastric 
cancer in these models[11]. However, the primary preven-
tion of  gastric cancer through H. pylori eradication in 
humans remains controversial.

In Japan and Korea, mucosal gastric cancer without 
concomitant lymph node metastasis is ���������������� usually���������  treated 
with endoscopic resection (i.e., endoscopic mucosal 
resection and endoscopic submucosal dissection). Sec-
ondary metachronous gastric cancers often develop 
due to atrophic mucosa left untreated after endoscopic 
treatment, which confers a high risk of  gastric cancer. 
The Japanese Society for Helicobacter Research has rec-
ommended that patients undergo H. pylori eradication 
therapy following endoscopic treatment of  early gastric 
cancer for the prevention of  metachronous cancers[12]. 
However, few studies have evaluated the efficacy of  H. 
pylori eradication for metachronous gastric cancer pre-
vention. The aim of  this review �������  ��������� ��������is�����  ��������� �������� to evaluate existing 
evidence on the efficacy of  H. pylori eradication for the 
prevention of  metachronous gastric cancer after endo-
scopic resection of  early gastric cancer. We reviewed 
large-scale epidemiological studies, meta-analyses, and 
animal model��������� ������������������������������������   -�������� ������������������������������������   based investigations linking gastric cancer 
to H. pylori infection. Literature searches using the Med-
line and PubMed databases were performed as part of  
the preparation for the implementation of  this guideline. 
Our search was performed using index words related to 
H. pylori (“Helicobacter pylori” OR “Helicobacter” OR “py-
lori” OR “eradication”), gastric cancer (“gastric cancer” 
OR “stomach cancer” OR “metachronous”), and treat-
ment (“endoscopic resection” OR “endoscopic submu-
cosal dissection”).

EFFECT OF H. PYLORI ERADICATION 
ON PRIMARY PREVENTION OF GASTRIC 
CANCER
Intervention studies completed in Columbia[13], China[14], 
and Japan[15] have suggested that H. pylori eradication is 
the most effective approach to gastric cancer prevention, 
but that it is more effective in patients with no basal atro-
phic gastritis or intestinal metaplasia. A pooled analysis of  
six studies with a total of  6695, largely Asian, participants 
followed for 4��������������������������������     �����������  -�������������������������������     �����������  10 years showed that the relative risk of  
gastric cancer after H. pylori eradication was 0.65 (95%CI��: 
0.43-0.98)[16]. However, a large-scale, double-blind ran-
domized study in China showed that gastric cancer was 
still diagnosed after successful eradication of  H. pylori 
and that eradication did not lead to a significant decrease 
in the incidence of  gastric cancer[17]. A meta-analysis of  
four randomized intervention studies with gastric cancer 
incidence serving as a secondary outcome showed a non-
significant OR of  0.67 (95%CI�� ����������: ����������0.42������-�����1.07)[18]. Currently, 
all available evidence suggests that H. pylori eradication 
represents a primary chemopreventive strategy in a sub-
set of  subjects. However, H. pylori eradication in patients 
who have already developed advanced pre-neoplastic le-
sions does not prevent gastric cancer development.

RISK OF METACHRONOUS CANCER IN 
PATIENTS WHO HAVE UNDERGONE 
ENDOSCOPIC RESECTION AND H. 
PYLORI ERADICATION FOR EARLY 
GASTRIC CANCER
The rate of  early gastric cancer diagnosis has increased 
due to improved diagnostic procedures and use of  en-
doscopy as a screening tool, particularly in asymptom-
atic individuals in Japan and Korea. In Japan, 60% of  
gastric cancers are early-stage tumors[19]. Early intestinal-
type gastric cancer without concomitant lymph node 
metastasis is usually treated with endoscopic resection. 
Guidelines for the treatment of  gastric cancer state that 
intestinal-type mucosal cancer <� �����������������������     �����������������������    20 mm in diameter with 
no evidence of  ulcer or ulcer scar is an indication for en-
doscopic resection[20]. However, gastric cancer recurrence 
following endoscopic resection of  early gastric cancer is 
a significant problem, as gastric cancer patients may have 
a higher H. pylori infection rate (71������%�����-95%)[21] and a more 
abnormal mucosa with atrophic gastritis or intestinal 
metaplasia than the general population. Therefore, field 
carcinogenesis can result in gastric cancer, as the gastric 
environment is likely to promote the occurrence of  sec-
ondary cancer.

Gastric cancer can recur in the stomach as a local 
recurrence or metachronous cancers. Metachronous 
gastric cancer is defined as new carcinoma that develops 
in areas other than the primary site at least 1 year after 
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endoscopic resection. As endoscopic resection spares a 
larger area of  the gastric mucosa, multiple metachronous 
cancers may occur more frequently after endoscopic 
resection than after partial gastrectomy. The estimated re-
currence rate of  early gastric cancer in the gastric stump 
is 1.13�������%-�����1.9��0�%[22,23]. Hosokawa et al[24] reported that the 
cumulative 5-year prevalence of  residual gastric cancer 
post-partial gastrectomy for early gastric cancer was 2.4%. 
An increased risk of  metachronous gastric cancers is 
expected in patients treated by endoscopic resection, in 
proportion to the larger area of  gastric mucosa remain-
ing in these patients. The length of  follow-up has varied 
in previous studies, but the annual incidence rate of  
metachronous gastric cancer after endoscopic resection 
ranged from 3.3������%-����3.5%[19,25,26]. H. pylori eradication from 
the residual gastric mucosa after endoscopic treatment of  
early gastric cancer has an inhibitory effect on the occur-
rence of  metachronous gastric cancer[27,28], and has been 
recommended in various guidelines[12,29]. Uemura et al[27] 
assigned patients who had undergone endoscopic therapy 
for early gastric cancer to an H. pylori eradication group 
or a non-eradication group and performed long-term 
follow-up. During a follow-up period of  approximately 5 
years, secondary gastric cancer was detected in 10 of  67 
(15%) patients in the non-eradication group and 0 of  65 
patients in the eradication group[27]. This study was not 
evaluated highly because the sample size was small and 
the patients were not strictly randomized. However, a 
multicenter retrospective study by Nakagawa et al[28] yield-
ed a similar result. This study included 2835 patients with 
a median follow-up period of  2 years, during which H. 
pylori was eradicated in 356 (13%) patients. Metachronous 
gastric cancers developed in 8 (2%) patients successfully 
treated for H. pylori, compared with 129 (5%) patients 
with persistent H. pylori infection (OR = 0.42, 95%CI��:� 
0.20-0.86, P = 0.021). A prospective randomized trial by 
Fukase et al[30] showed a significant decrease in the inci-
dence of  metachronous gastric cancer after endoscopic 
resection of  early gastric cancer during a 3-year follow-up 
period. Secondary cancers were observed in significantly 
fewer (9 of  255) patients in the H. pylori eradication group 
compared with the control group (24 of  250 patients; 
HR = 0.339, 95%CI�� �������������:��������������  0.157-0.729, P = 0.003). In both 
groups, intestinal metaplasia was observed in 45������%-����65% 
of  patients and gastric mucosal atrophy was moderate or 
severe in 80�����������������������������������������     %-���������������������������������������     90% of  patients. The authors concluded 
that H. pylori eradication might also be effective in pa-
tients who have early gastric cancer with mucosal atrophy 
and intestinal metaplasia. They suspected that eradication 
would inhibit the occurrence of  new gastric cancer and 
reduce the growth rate of  cancers that do occur. Because 
the 3-year follow-up period of  this study was too brief  
to evaluate whether eradication prevents new occurrence 
of  gastric cancer, this study likely evaluated clinical can-
cers that developed from occult cancer; i.e., cancer that 
existed but was not detectable at the time of  endoscopic 
treatment. If  the detection time of  residual cancer in the 
eradication group was delayed compared with the con-

trol group, these findings may thus indicate that H. pylori 
eradication decreases the rate of  gastric cancer growth.

In contrast, a recently reported retrospective multi-
center study showed that H. pylori eradication after endo-
scopic resection of  early gastric cancer does not reduce 
the incidence of  metachronous gastric cancer[31]. During 
overall follow-up periods of  1.1-11.1 (median, 3.0) years, 
metachronous gastric cancer developed in 13 of  177 
(14.3%) patients in the persistent group and 15 of  91 
(8.5%) patients in the eradicated group (log-rank test, P 
= 0.262). This finding is in agreement with a report from 
China that H. pylori eradication did not significantly re-
duce the incidence of  gastric cancer[17]. Based on a multi-
variate logistic regression analysis, severe mucosal atrophy 
at baseline and during >� ��������������������������������      ��������������������������������     5 years of  follow-up were found 
to be independent risk factors for the development of  
metachronous gastric cancer. The authors concluded that 
H. pylori should be eradicated before the progression of  
gastric mucosal atrophy. Haruma et al[32] also reported that 
severe mucosal atrophy was more frequent in patients 
with metachronous gastric cancer after H. pylori eradica-
tion than in those without, and that severe corpus atro-
phy was the only independent risk factor for cancer after 
H. pylori eradication. According to one recent multicenter 
retrospective study[26], the mean annual incidence rate of  
metachronous cancers was 3.5% in 1258 patients with 
early gastric cancer who were followed after endoscopic 
resection. The incidence rate did not differ between pa-
tients with ����������� or���������  without H. pylori eradication[26].

Until now, the efficacy of  H. pylori eradication for the 
prevention of  metachronous gastric cancer has been con-
troversial. Despite incongruities, as suggested by the exis-
tence of  several guidelines, H. pylori eradication has been 
recommended to suppress or delay metachronous gastric 
cancer in patients who have undergone endoscopic resec-
tion of  early gastric cancer. At the very least, we suspect 
that such benefits will be greater in patients without at-
rophy or intestinal metaplasia. However, eradication does 
not completely eliminate the risk of  developing gastric 
cancer. Therefore, endoscopists using newly developed 
imaging techniques, such as magnifying endoscopy and 
narrow band imaging, should inspect the entire stomach 
for minute or occult metachronous gastric cancer. In 
addition, regular surveillance endoscopy should be per-
formed every 6-12 mo��������������������������������������       �������������������������������������     for 5 years after initial endoscopic 
resection.
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