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Gastric Cancer: Who Is at Risk?

Rocco Maurizio Zagari Franco Bazzoli

Department of Internal Medicine and Gastroentarerology, University of Bologna, Bologna, ftaly
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Abstract

Gastric cancer is a multifactorial disease. Helicobacter
pylori infection, host genetic factors and dietetic factors
play an important role in the development of gastric can-
cer. Individuals with a positive family history of gastric
cancer and/or pro-inflammatory polymorphisms of the
interleukin-1 and tumor necrosis factor A genes infected
by H. pylori virulent strains (cagA-, vacA s1-, vacA m1-
and babAZ2-positive) have the highest risk of gastric can-
cer development. Diets rich in salted and smoked food
and poor in fresh fruit and vegetables favor gastric car-
cinogenesis. Genetic combined with bacterial and host
genotyping may allow for the identification of patients
at high risk of gastric cancer who can benefit from pre-
wentive eradication therapy.

— Gapyriaht © 2004 5, Karger AG, Basel

introduction

Despite a decrease in the annual ineidence and mortali-
Ly rates over the past 50 years, gastric cancer remains the
second cause of cancer-related death. As with other can-
cers, the etiology of gastric cancer is unknown. However,

putative etiologic factors of gastric cancer have been 1
tified. as detailed below, which play an important ro
the pathogenesis and development of gastric cancer
cent interest has focused on substantiating the causal
of these risk factors in order to develop rational strat
for the active prevention of gastric cancer.

Differences in exposure Lo environmental factors,
as, different Helicobacter pyford strains and diets, ar
the genetic predisposition of the host can probably b
sponsible for the variation of the incidence of gastric
cer between populations. There is a marked geogra
wvariation in the incidence of gastric cancer. The hig
incidence rates occur in Costa Rica and Japan whil
lowest rates occur in the USA [L].

The most important risk factors for gastrc cance
H. pwleri infection, host genetic factors. such as a pos
family history of gastric cancer and polvmorphisms it
interleukin=1 (IL-1) and tamor necrosis factors (TN
genes, and dictetic factors.

Helicobacter pylori

In 1994 H pylori was classified by the Internati
Agency for Research on Cancer as type 1 (definite)
cinogen [2]. The magnitude of the risk of gastric ca
associated with A pdori has been evaluated by n
epidemiological studies and several meta-analyses [
Probably the best evidence 15 provided by Forman
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Abstract

Gastric cancer is a multifacterial di
pylori infection, host genetic factors
play an important rele in the develop
cer. Individuals with a positive fami
cancer and/or pro-inflammatory pol
interleukin-1 and tumor necrosis fact
by H. pylori virulent strains (cagA-,
and babAZ2-positive) have the highes
cer development. Diets rich in salte
and poor in fresh fruit and vegetablg
cinogenesis. Genetic combined with
genotyping may allow for the ident
at high risk of gastric cancer who ca
ventive eradication therapy.
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Introduction

Despite a decrease inthe annual ing
ty rates over the past 50 years, gastric)
second cause of cancer-related death
cers, the ctiology of gastric cancer is
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pyloriinfection, host genetic factors and dietetic factors
play an important rele in the development of gastric can-
cer. Individuals with & positive family history of gastric
cancar andfor pro-inflammatory polymarphisms of the
interleukin-1 and tumor necrosis factor A genes infectad
by H. pylori virulent streina {cagf-, vach al-, vach mil-
&and babA2-positive) hawe the highest risk of gastric can-
cer development. Diets rich in salted and smoked food
&nd poar in fresh fruit and vegetables faver gastric car-
cinogenesis. Genatic combined with bacterial and host
genotyping may allow for the identification of patients
&t high risk of gastric cancer who can benefit from pre-
wentive eradication therapy.

- GCopyright © 2004 5. Keeper AG. Basel

as, different Helicobacrer pylor strains and diets, and in
the genetic predisposition of the host can probably be re-
sponsible for the variation of the incidence of gastric can-
cer between populations. There 1s a marked geographic
variation in the incidence of gastric cancer. The highest
incidence rates ocour in Costa Rica and Japan while the
lowest rates occur in the USA 1]

The most important risk factors for gastric cancer are
M. pyiori infection, host genetic factors, such as a positive
family history of gastric cancer and polymorphisms in the
interteukin-1 (IL-1) and tumor necrosis factors (TNF)-A
gencs, and dictetic factors.

Helicobacter pylori
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flammatory and acid inhibitor cvtokine, were also associ-
ated with higher risk of gastric cancer [27, 28]. Moreover.
the risk of gastric cancer seems to increase with the num-
ber of high-risk genotypes. Carriage of multiple pro-in-
flammatory polvmorphisms of IL-1B, IL-IRN and TNF-
A genes conferred greater risk, with ORs of 2.8 for one,
5.4 for two and 27 for three genotypes [28].

There is an important interaction between host genet-
ic factors and H. pylori virulence factors which contribute
to the mucosal damage and physiological abnormalities
that increase the risk of gastric cancer and its precursors.
The risk of atrophic gastritis, intestinal metaplasia and
gastric cancer seems to be greater in the presence of pro-
inflammatory genotype of IL-1 and of H. pylori virulent
strains [21, 31]. Rad et al. [31] reported the highest prev-
alence of atrophic gastritis and intestinal metaplasia in
patient carriers of IL-1B-511T and IL-1RN 2 alleles and
infected with cagA- and vacA sl-positive strains, with
ORs of 6 for atrophic gastritis and 2.4 for intestinal meta-
plasia. Figureido et al. [21] show that individual IL-1B-
S1IT carriers infected with vacA sl-, vacA ml-, and
cagA-positive strains have the highest risk of gastric
cancer, with ORs of 87, 7.4, and 25, respectively. More-
over, IL-1RN 2 homozygotes infected with vacA sl-,
vacA ml-, and cagA-positive strains also had an in-

Toggle Highlighting 5
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( v Blue jstric cancer are
[4‘0 i gl ght FiC cancer rises pi
Wilke ts bemng between

years. Gastric cancer rarely occurs in subjects
30-40 years. Non-cardia gastric cancer is mo
in males than females by a ratio of 2:1.

The relationship between smoking and ga
has been extensively examined yet remai A
Smoking has been associated with a mildly in L
of gastric cancer [41]. The most important li !
the studies has been a lack of control for corr
ticularly H. pylori infection and fruit and v
take. No association between alcohol consui
gastric cancer was reported [40].

Conclusions

Gastric cancer is a multifactorial disease. ]
fection s an important risk factor for gastric ¢
ertheless, gastric cancer develops in only a sn
tion of individuals infected, suggesting that -
environmental cofactors are required. The ¢
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ated with higher risk of gastric cancer [27, 28]. Mo
the risk of gastric cancer seems to increase with th
ber of high-risk genotypes. Carriage of multiple
flammatory polvmorphisms of IL-1B, IL-1RN an
A genes conferred greater risk. with ORs of 2.8 fi
5.4 for two and 27 for three genotypes [28].
There is an important interaction between host
ic factors and M. pylori virulence factors which con
to the mucosal damage and physiological abno
that increase the risk of gastric cancer and its prec
The risk of atrophic gastritis, intestinal Tmetapla
gastric cancer seems to be greater in the presence
inflammatory genotype of I1L-1 and of H. pyvlori v
strains [21, 31]. Rad et al. [31] reported the highes
alence of atrophic gastritis and intestinal metapl
patient carriers of IL-1B-5311T and IL-1RN 2 alle
-‘ infected with cagA- and vacA sl-positive strain
_ : — ORs of 6 for atrophic gastritis and 2.4 for intestina
read this page again, and printit... plasia. Figureido et al. [21] show that individual
511T carriers infected with vacA sl-, vacA ml
cagA-positive strains have the highest risk of
cancer, with ORs of 87, 7.4, and 25, respectively.
over, IL-IRN 2 homozygotes infected with va
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creased risk of gastric cancer, with ORs of 32, 8.
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Abstract

Gastric cancer is & multifactorial disease. Helicobacter
pyloriinfection, host genetic factors and dietetic factors
play an important role in the development of gastric can-
car. Individuala with a positive family history of gastric
cancer andior pro-inflammatory polymorphisms of the
interleukin-1 and tumaor necrosis factor A genes infected
by H. pylori virulent strains {cagh-, vach a1-, vacA m1-
and baba2-positive) have the highest risk of gastric can-
cer development. Diets rich in salted and smoked food
&nd poar in fresh fruit and vegetables fevor gastric car-
cinogenesis. Genetic combined with bacterial and host
genotyping may allow for the identification of patienta
&t high risk of gastric cancer who can benefit from pre-
wventive eradication therapy.

- Copyright © 2004 5. Karper AG. Basel
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putative etiologic factors of gastric cancer have been iden-
tifed, as detailed below, which play an important role in
the pathogenesis and development of gastric cancer. Re-
cent interest has focused on substantiating the causal role
of these risk factors in order to develop rational strategies
for the active prevention of gastric cancer.

Differences in exposure to environmental factors, such
as, different Helicobacter pylovi strains and diets, and in
the genetic predisposition of the host can probably be re-
sponsible for the variation of the incidence of gastric can-
cer between populations. There 1s a marked geographic
variation in the incidence of gastric cancer. The highest
mcidence rates oceur in Costa Kica and Japan while the
lowest rates ocour in the USA [1]

The most important risk factors for gastric cancer are
H. pylori mfection, host genetic factors, such as a positive
family history of gastric cancer and polymorphisms in the
mterieukin-1 {(IL-1) and tumor necrosis factors (THNF)-A
genes, and dictetic factors.

Helicobacter pylori
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[3] that combines data from all case-control studics nest-
ed within prospective cohorts. Forman et al. reported that
H. pyvlori infection increases two- or threefold the risk of
non-cardia gastric cancer. The association was stronger,
with risk increased sixfold, when blood samples for H. py-
foriserology were obtained 10 years or more before cancer
diagnosis [3]. Furthermore, Uemura et al. [6] reported in
a recent prospective study of 1,526 subjects that gastric
cancer developed in 2.9% of subjects with H. pylori infec-
tion over about 8 vears but in none of those uninfected.
Also studies in animal models, such as Mongolian gerbils,
show that H. pylori can develop gastric cancer [7]. H. py-
fori cause chronic gastritis in all infected subjects. In a
very small proportion of subjects H. pylori gastritis prog-
ress over time from an initially superficial non-atrophic
form to more severe forms, such as atrophic gastritis and
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