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T o 7. H. pylori R CTRIIERED 75% & &%
T, B#E L7 —ER B (RUT), #WH, REFRAR
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ISR B Z L IXET 2T IER & v, JGSG #Fge
TR S N BRHEIEHIC X 5 BT BRI R0 E 70 2%
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ERICK, RN, ERESVETSHD. FHOMROFMSFERIMNICKD, BEE,

FECRORFSOERNEERTHD. UL, ELICHREZOFHETIHESXIRIFFR TRAS
NTEfe. —R, ZRFHEDRNICHBEDETINA TV v REIOFED, SEOTTHE
HOUEDTHD. EETEDT—F, RIICH DR FHOREOERMEDK

TELEDOTWS.

—XFkA

[FUHIC

BT, BEZOLOZRIET 5 —KTFH
&, BMFBRBIGERICL o TRIETZE 2R
FHiE LTOMERH S, —KFRHOMBEL BHE
THIBE, FROFMICOVT, FLZRTFEHO
WZOIRE, FHMEDO FEICDOVWTHRRE, E5H(T,
RIEREBEIN TS =T, ZRTFBzlrE
b¥lNA Ty FRIOFH 2 E, SBOFHE
WZOWTHRRS. &k, ZIZTOWE - kT
R A S & U RIS (F— A4 5 X)
HBPICEWTED, AMFy 7% EoEEk
WTEH—EHTILELLRNEIAND 5.
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TRFH AT Uy REIDTFRS

SHEROFHE  FRAEAE

1 | FREDIESE
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—KFBE, BOBEZOLOETFHTHDD
T, AV ERIE, OEOFELRED L\ ITH
fildsrzl @QEZATE (BE) NTEHIL,
D2ODEMEWIZ LT ELERDH L. FIKE
DEIZ, BRBIENTERCERIL, EOR%

ICEE LTV Th, BEE-RTHICHVWSZ L
IITE RV

HALEEO—RFHICHV ) 2EZEHOFI L LT
R1LICEBTF20008H 5. KHILT, BYE, #KIH
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BYERAE 2 BT B IREARIC KB SN 5.
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DEBOY A7 ORIBWHETE S, £72, AR
DIEFREEDE L7z &) iR EAYR Db & [k
2, INapR&EE VI MBDP LR %D <4 F
AW E LT, BETHENT 2REIETENTH LD,
RFICHRE IS X o TIWEERIEE o L5752
CoTLEITLHHL. BMEIPEVERTH

D, AMLRIZD%RY IS, HHELOAFERL
ETY, FEIBZVDITTIERVOT, EHELE
(LMD RYDHENEET S, WOz
I, BWEBIHI 2 EERFATAHEICIEEDOIR
AL 5.

WEARDOERERIC X 2 FFHIiCoWT, H. pylori D
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. TIAEMELT BEDOY A7 DRI,
HALEREE, SRR ERIER (idio-
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AR TH S HE L THBER 2 W&
TRFRERT AERIEIZ Y. A7) —=
YT ARESEMELLT, EHI21-1: (R
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TH 5B HE (positive predictive val-
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(negative predictive value : NPV) 7 &43% 57,
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Summary

Gastric Cancer Prevention by Helicobacter pylori
Eradication until Now and Japanese Gastric
Cancer Control Strategy from Now On

Shogo Kikuchi”

Patients with H. pylori infection are at a 21 times
increased risk of developing gastric cancer than those
without any history of H. pylori infection. Eradication of H.
pylori may be effective for gastric cancer prevention, if it is
employed before “germs” of gastric cancer grow so that it
can be detected by endoscopic examination. The progres-
sion of mucosal atrophy weakens the preventive effects of

eradication.

In Japan, rates of both mortality and incidence of gastric
cancer have decreased, so that the adult population consists
of those at high and those at low risk of gastric cancer. It is
inevitable to evaluate gastric cancer risk for individual
subjects to provide prevention. Al combination of the H.
pylori infection test and the serum pepsinogen test may be
useful for evaluation. Indications for eradication therapy
should be decided considering behavior of each subject in
addition to the expected risk reduction effect.

Rey words : Helicobacter pylori, eradication, serum pepsino-
gen, risk of gastric cancer, prevention

*Department of Public Health, Aichi Medical University
School of Medicine, 1-1 Yazakokarimata, Nagakute-shi,
Aichi 480-1195, Japan
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Abstract

AIM: To clarify the similarities and differences in gas-
tric cancer epidemiology between Japan and China.

METHODS: A comprehensive literature search of the
PubMed database was performed. The relevant litera-
ture published in China was also been cited. Data on
incidence and mortality rates in 2008 were obtained
from the Cancer Mondial database, published by In-
ternational Agency for Research on Cancer at http://
www-dep.iarc.fr/.

RESULTS: Gastric cancer remains a significant public
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health burden in both Japan and China. The prevalence
of Helicobacter pylori (H. pylor7) colonization is high in
the adult populations of both countries. Accumulating
evidence from intervention studies in both countries has
shown the effectiveness of 4. pylori eradication in reduc-
ing gastric cancer incidence. There are differences, how-
ever, in many aspects of gastric cancer, including pat-
terns of incidence and mortality, trends in the prevalence
of H. pylori infection, H. pylori strains, the magnitude of
risk of gastric cancer related to H. pylori infection, and
associations with dietary habits. Compared with China,
Japan has seen a more rapid decline in 4. pylori infec-
tion among adolescents. While Japanese cohort studies
have dominated the literature concerning the associa-
tions between gastric cancer and dietary habits, numer-
ous case-control studies in China suggest a positive
association between a high intake of preserved fish and
vegetables and gastric cancer risk. There is a need for
a multidisciplinary research approach to understand the
interactions between various strains of A. pylori, host
factors, and other lifestyle and environmental factors in
gastric carcinogenesis in both countries.

CONCLUSION: The shared high incidence of gastric
cancer and high prevalence of A. pylori, as well as dif-
ferences in many aspects of gastric cancer, provide an
excellent opportunity to establish Sino-Japanese col-
laborations.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastric cancer is a heterogeneous, multifactorial disease.
The incidence and mortality vary geographically, with
the highest rates in East Asia (Japan, China and Korea)"".
Although a trend of declining incidence has been ob-
served in Japan and China, gastric cancer still represents
a tremendous burden in each country. According to the
vital statistics released by the Ministry of Health, Welfare
and Labor in Japan, approximately 50 000 Japanese men
and women die from gastric cancer annually, represent-
ing approximately 15% of annual cancer-related deaths
over the past four decades”. No systematic national vital
statistics exist in China, but a retrospective sampling sur-
vey on malignant tumors from 2004 to 2005 found that
the mortality rate from gastric cancer ranked third in
overall cancer morta]itym. Notably, China alone accounts
for 42% of all gastric cancer cases worldwide, at least in
part because of its large populationm.

Numerous epidemiologic studies have been con-
ducted in Japan and China to identify environmental and
lifestyle factors that contribute to the development of

gastric cancer; these studies have identified Helicobacter

Pylori (H. pylori) infection as an important risk factor for
gastric cancer. Additionally, high salt intake and expo-
sute to N-nitroso compounds significantly increase the
tisk among H. pylori infected individuals®. Tt is notewor-
thy that Japan has a strong tradition of gastric cancet
research, not only in basic science but also in epidemiol-
ogy and clinical trials. Seminal papers published duting
the last three decades have greatly contributed to our
understanding of gastric cancer etiology and preven-
tion™”. However, an increasing number of case-control
studies in different regions of China have examined risk
factors for gastric cancet, and cohort studies ate ongo-
ing to investigate the role of lifestyle in urban and rural
areas’ %,

In this article, we first summarize the current under-
standing of gastric cancer etiology on the basis of exist-
ing literature. We then compare the burden of gastric
cancer between Japan and China in terms of trends in
incidence and mortality. Next, we address three of the
principal risk factors, based on epidemiologic studies
conducted in each country: H. pylkri infection, cigarette
smoking and diet. Finally, we propose three potential av-
enues for Sino-Japanese collaboration.

MATERIALS AND METHODS
We performed a comprehensive literature search of the
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PubMed database using the search terms “risk factors”,
“H. pylor?”, “smoking”, “diet”, “gastric cancer”, “China”,
and “Japan”. In addition, televant literatute published in
China was also cited. Data on incidence and mortality in
2008 were obtained from the Cancer Mondial database,
published by International Agency for Research on Can-
cer (IARC) at http://www-dep.atc.fr/.

RESULTS

Current knowledge about gastric carcinogenesis
Gastric cancer is a multifactorial disease with a com-
plex interplay between genetics and both lifestyle and
environmental factors. Gastric cancer can be classified
as intestinal or diffuse. While the triggering factor and
the histopathologic changes in the progression of dif-
fuse gastric cancer temain incompletely understood, the
progression of intestinal gastric cancer is well character-
ized™. An individual develops intestinal cancer through
a series of histological changes beginning with the transi-
tion from normal mucosa to chronic superficial gastritis,
which then leads to atrophic gastritis, intestinal metapla-
sia, and finally dysplasia and adenocarcinoma'”. Before
the discovery of H. pylori in 1983, epidemiologic studies
had already suggested an important role for lifestyle in
the etiology of gastric cancer. In particular, a high-salt
diet and foods rich in N-nitroso compounds appeared to
be major inducers of gastric cancer. Since the discovery
of H. pylori, its close association with peptic ulcers and
gastric cancer has been supported by numerous stud-
ies. Asia-Pacific consensus guidelines on gastric cancer
prevention define H. pylori infection as necessary but not
sufficient for the development of non-cardia gastric ad-
enocarcinoma. From an epidemiologic perspective, the
synergistic interaction between H. pylori and diet plays an
overriding role in gastric carcinogenesis

Howevet, curtent studies have not provided a clear
answer as to why only a minotity of individuals with
H. pylori infection develop gastric cancer. One reason is
that the interactions of H. pylori strains, host factors, and
other lifestyle and envitonmental factors in gastric car-
cinogenesis are not well defined. Another reason is that
few causally linked genes have been found, and the role
of genetic and epigenetic changes in gastric carcinogen-
esis is pootly undetstood. These two issues need to be
addressed in future studies.

Descriptive epidemiology of gastric cancer in Japan and
China

Patterns of gastric cancer incidence, mortality and
trends: According to Globocan 2008, gastric cancer
is the third most frequently diagnosed cancer and the
second leading cause of cancer deaths in Japan, with an
estimated 102 040 new cases and 50 156 cancer deaths in
2008. The overall estimated age-adjusted incidence rate
(standardized for wotld population) in 2008 was 31.1 per
100 000 people. However, gasttic cancer is the second
most frequently diagnosed cancer and the third lead-
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Men Women
Crude ASR Crude ASR
Japan
Hiroshima 113.1 85.5 551 33.9
Miyagi 109.2 69 522 27.1
Nagasaki 119.9 65.4 56.5 25.6
Osaka 87.7 59.9 42,9 23.8
Saga 1158 63.6 57 24.9
Yamagata 178.5 91.6 94.1 " 389
China
Beijing 27.8 19.8 13 8.7
Changle 103.5 145 29.6 345
Cixian 55.9 78.1 28 31.9
Jiashan 458 38.9 203 15.7
Qidong 39.5 37.8 242 19
Shanghai 54.6 32.3 29.8 17.6
Tianjin 33.5 26.9 13.9 10
Wuhan 293 29.8 17.1 14.5

Source: Cancer incidence in five continents Vol. Vll, IARC scientific publi-
cations No. 155. ASR: Age standardized rate, per 100 000 population.

ing cause of cancer death in China, with an estimated
464 439 new cases and 352 315 cancer deaths in 2008.
The overall estimated age-adjusted incidence rate in 2008
was 29.9 per 100 000 people in China.

Although China’s overall incidence rate is comparable
to that of Japan, a wider variation in both crude and age-
standardized rates is apparent when cancer registry data
(1993-1997) from the 2 countries ate compared (Table 1).
For example, the incidence in Changle was 145 per
100 000 people, approximately 7 times higher than in
Beijing. The highest rates were often found in economi-
cally undeveloped rural areas in China, including Gansu,
Henan, Hebei, Shanxi, and Shaanxi Provinces™. Al-
though gastric cancer incidence is declining in both rural
and urban areas in China"*", the rate of decline may be
slower than in developed countres'™. The number of
new gastric cancer cases has been projected to increase
continuously over the t}ext 40 years because of popula-

119

tion growth and aging' .

Risk factors for gastric cancer in Japan and China

From the large body of literatute on gastric cancet etiol-
ogy in Japan and China, we cite selected epidemiologic
studies conducted in each country. Three major risk fac-
tors, namely H. pylori infection, cigarette smoking and
high intake of salt/salty food, are addressed in detail.

H. pylori colonization: Prevalence of H. pylori
colonization in the general population

Japan: Gastric H. pylori infection is common among
middle-aged and eldetly Japanese people. A seroepide-
miological study of H. pylori infection among appatently
healthy residents of Sapporo found a prevalence of
70%-80% for individuals born before 1950, For those
residents born after 1950, the frequency of H. pylori in-
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fection increased at approximately 1% pet birth year(zoj.

The prevalence of H. pylori infection, however, has been
decreasing over the past several decades. The overall .
Pylori seropositivity was 72.7% in 1974, 54.6% in 1984,
and 39.3% in 1994, based on an assay of serum samples
from 1015 healthy people living in several prefectutes in
central Japan'gl{ As in other developed countties, a clear
birth cohort effect has been obsetved for H. pylori infec-
tion in Japan, with younger generations expetiencing a
more rapid decline than older generations™ . In a 2007
study involving 777 university students with a mean age
of 19.6 years, H. pylori prevalence was only 14.7%".

China: The Chinese population has a high prevalence of
H. pylori infection. A 2003 meta-analysis, based on stud-
ies published between 1990 and 2002, concluded that
the prevalence of H. pylri infection for the entite Chi-
nese population was approximately 58%"™. Since 2003,
numerous studies have also been conducted to examine
the prevalence of H. pylri in healthy people in differ-
ent regions of China, with reported prevalence ranging
from 40% to 81%"**. Generally, studies in rural areas
found a higher prevalence of H. pylori than studies in
urban areas. Furthermore, areas with high gastric cancer
incidence generally have a higher prevalence of H. pylori
infection than low-incidence areas.

Because H. pylori is acquired during childhood, some
surveys of H. pylori prevalence in China have focused
on children. One recent study reported a prevalence of
37.7% in children aged 10-19 years in Beijing and 25.5%
in the same age group in Shandongm. Some studies
suggest a downward trend in H. pylori seroprevalence in
some regions; for example, a significant dectease was ob-
served across age groups in Guangzhou®". Evidence on
this subject, however, is fragmentaty and inconclusive. In
particular, it remains unclear whether the rate of decline
is accelerating, especially in the younger segments of the
population.

H. pylori colonization: Findings from observational
epidemiologic studies addressing the association
between H. pylori and gastric cancer risk

Japan: Both case-control and cohott studies have been
conducted to estimate the degree of gastric cancer 1isk
associated with H. pylr/ infection in the Japanese popu-
lation. To date, all four prospective studies have shown
a positive association, with relative risks (RRs) ranging
from 1.0 to 5.1°** (Table 2). In the prospective study
that used the largest dataset (511 cases and 511 control
subjects), Sasazuki ez al’ showed that the adjusted odds
ratio (OR) of gastric cancer associated with H. pylri in-
fection was 5.1, which is quite similar to the estimate of
5.9 for non-cardia gastric cancer in a combined analysis
of 12 case-control studies nested within prospective
cohorts®™. Based on the substantial evidence from both
case-control and cohort studies, it is clear that H. pylor
infection is causally linked to gastric cancer in the Japa-
nese population.
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Author™*, yr Country

Study design

Case patients
/control subjects

Seroprevalence of A. pylori
in cases vs controls (%)

ELISA kit used for measuring
seroprevalence of H. pylori

OR (95% CI)

Watanabe ef al™,1997  Japan Nested case-control study 45/225 91.1 vs 75.6 Pirikaplate G Helicobacter 3.4 (1.2-9.9)
enzyme immunoassay
(Fujirebio Inc., Tokyo)
Sasazuki et al®, 2006 Japan Nested case-control study 511/511 93.5 vs 74.5 E Plate, produced by 5.1 (3.2-8.0)
Eiken Kagaku Co.Ltd., Tokyo
Yamagata et al™, 2000  Japan Cohort study 1070 men and 1532 71.5 among men HM-CAP, Enteric Products Inc, Men: RR =29 (1.1-7.4)
women at baseline s 62.4 among women Westbury, NY Women: RR =1.0 (0.3-3.0)
Yatsuya cf al™, 2004 Japan Nested case-control study 202/394 88.6 vs 79.2 HM-CAP, Enteric Products Inc, Men: 1.7 (0.5-5.1)
Westbury, NY Women: 5.1 (1.6-16.5)
Yuan et al™, 1999 China Nested case-control study 188/548 86 vs 85 Locally Developed and 1.8 (1.1-3.1), but 3.7 (1.5-9.3)
Validated Assay for subjects followed for
5 or more years
Limburg ef al™,2001 ~ China Nested case-control study 181/192 62.0 vs 52.0 Antibodies to the whole cell antigen 1.6 (1.1-2.5)
Kamangar et al™, 2007 China Case-cohort study Cardia 582/992 Cardia 81.0 vs 73.0 IgG antibodies to whole-cell antigen Cardia 1.6 (1.3-2.1)
Noncardia 343/992 Noncardia Noncardia 1.6 (1.2-2.1)
80.0 vs 73.0

OR: Odds ratio; RR: Relative risk; CI: Confidence interval.

China: The majority of epidemiologic studies that ex-
amined the association between H. pylr/ infection and
gastric cancer in China are retrospective case-control
studies. Of 11 case-control studies included in a 2001
meta-analysis, all studies showed a positive association.
The ORs ranged from 2.1 to 5.6, with a combined OR
of 3.0°".

This positive association was also observed in two
prospective cohort studies. Yuan ef al® reported that
the OR was 3.7 for individuals seropositive for H. pylor:
who were followed for 5 or more years, on the basis of
a nested case-control study within a cohort of Shanghai
residents. A prospective, nested case-control study in
Linxian, one of the highest-incidence regions in China,
found that H. pylri seropositivity results in an approxi-
mately 2-fold increased risk of gastric cancet™. This re-
sult was confirmed by a 2007 case-cohott study, in which
H. pylori was associated with a 1.6-fold increased risk of
both cardia and non-cardia gastric adenocarcinomas!™.

H. pylori colonization: Findings from clinical studies,

including both non-intervention and intervention studies
Japan: Several recent clinical studies have greatly im-
proved our understanding of the role of H. pylkr in the
development of gastric cancer. Umemura ef al” (2001)
found that gastric cancer developed in 36 of 1246 H.
pylori-infected patients but none of the 280 uninfected
patients in a prospective study involving 1526 Japanese
patients with peptic ulcers, gastric hyperplasia or non-
ulcer dyspepsia. The results are convincing because .
Pylori colonization was confirmed by a combination of
tests, including endoscopy, biopsy, histology, a rapid
urease test, and serologic testing. This seminal study
thus offers compelling evidence that H. pylori infection is
associated with the development of both intestinal and
diffuse gastric cancers. Another important study, 2 multi-
center, open-label randomized controlled trial followed
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544 patients who underwent endoscopic resection of
early gastric cancer, half of whom underwent eradica-
tion of colonizing H. p]/orz{gl. Eradication decreased the
risk of developing metachronous gastric cancer by ap-
proximately 65%, even though these patients had already
been diagnosed with eatly gastric cancer.

China: To determine whether H. pylori eradication re-
duces the incidence of gastric cancer at the population
level in high-risk areas in China, Wong ez @/ (2004)
conducted a randomized, placebo-controlled trial, using
subjects without precancerous lesions. Unfortunately,
howevet, this study was testricted by a short follow-up
period and did not address whether those subjects with
ptrecancerous lesions expetience a similar reduction in
gastric cancer 1isk.

Cigarette smoking

Japan: Numerous epidemiologic studies over the past
several decades have examined the association between
cigarette smoking and gastric cancer risk in Japan, with
the majority showing a significantly increased risk in cur-
rent smokers when compared with those subjects who
have never smoked. According to a systematic review
and meta-analysis conducted by the Research Group for
the Development and Evaluation of Cancer Prevention
Strategies in Japan in 2006, the summary RR for current
smokers were estimated to be 1.8 (95% CI: 1.5-2.1) in
men and 1.2 (1.1-1.4) in women™. Based on these re-
sults, the research group concluded that there is convinc-
ing evidence that tobacco smoking moderately increases
the risk of gastric cancer in the Japanese population.
Approximately 28.4% of gastric cancers are related to
cigarette smoking, according to data from the Hisayama
Study, a population-based prospective study of the com-
bined influence of cigatette smoking and H. pylri infec-

tion™. That study found that cigarette smoking is sig-
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