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Helicobacter pylori infection and gastric cancer

BCY Wong, CK Ching, SK Lam

Gastric cancer is the second most common fatal malignant neoplasm in the world. In mainland China,
gastric cancer is now the second most common malignant neoplasm, while in Hong Kong the mortality
rate ranked fourth of all cancers in 1995. Dietary factors seem to be involved in gastric carcinogenesis,
and beta carotene, selenium, and vitamin E (tocopherols) have been shown to help reduce gastric cancer
mortality. Prospective case-control studies have shown an increased risk for the development of gastric
cancer of between 2.8 and 6.0 among carriers bielicobacter pylori In addition, cagA-positive strains of
Helicobacter pylorihave been found to be associated with gastric cancer and duodenal ulceration. The
exact role ofHelicobacter pyloriin gastric carcinogenesis is still being investigatedHelicobacter pylori
eradication programmes to help prevent gastric cancer are being conducted in China and other parts of
the world. In high-risk areas such as China, a combination approach that includadelicobacter pylori
eradication and dietary supplementation may be necessary.
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Introduction Soviet Union, tropical South America, the Carribean,
and southern Europe. There is no consistent pattern.
In 1995, approximately 1 million new cases ofurthermore, there are considerable differences in
gastric cancer were found worldwide. Currently, it incidence within a country. Several regions of China
the fourth leading cause of death from cancer in Horsgich as Changle in Fujian have a very high incidence
Kong. The cause of gastric cancer is still unclear bat gastric cancer, while in some parts, the incidence
it is generally considered a multifactorial process thiag quite low! Even in small countries such as Japan,
may include dietary factors, environmental factors, arttiere is also considerable variation in the incidence
bacterial and viral infections. Several large clinicahnd mortality rat@. An observation that is consistent
trials are trying to address the causal relationship high- and low-risk areas, however, is that the
betweenHelicobacter pyloriinfection and gastric incidence of gastric cancer increases with age. In
cancer. This article summarises the epidemiology dapan, the incidence of gastric cancer in 1981 was
gastric cancer and the relationship between gast82.8 per 10@00 for men aged 45 to 49 years but

cancer andHelicobacter pylorinfection. 572.1 per 10000 for men aged 85 years or oléer.
The male to female ratio in terms of incidence is
The epidemiology of gastric cancer usually from 1.5:1 to 3.0:1 worldwide while in China,

it varies from 1.6:1 to 3.914.
Until recently, gastric cancer was the most frequently
diagnosed cancer in the world. About 1 million new Gastric cancer has been associated with low socio-
cases were diagnosed worldwide in 1995, of whiohconomic status, based on family incoreducatiorf,
75% occurred in Asia. Countries in Asia with a higlor occupatior. Generally, the risk of gastric cancer
incidence include Japan, China, and South Korea; thadeveloping among individuals from the lower socio-
with a low incidence include India, Pakistan, and Thaeconomic class is up to two times that of those from
land. Other high-incidence areas include the forméne upper socio-economic class. There is also an asso-
ciation betweerH pylori infection and low socio-
economic statusFamilial studies have found that the
risk of gastric cancer developing in relatives of patients
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ment and have a similar socio-economic status, how-
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H pylori and gastric cancer in the pathogenesis of gastric cancer, including the
There is now evidence from epidemiological studiegtamin C level in gastric juice, reactive oxygen
thatH pylori carriers have a significantly greater riskmetabolites, and epithelial cell proliferation. Specific
for the development of gastric cancer. Results fropathogenicH pylori strains have been incriminated
three prospective epidemiological stuéfié%estimate as responsible. Blaser et’diave demonstrated that
thatH pylori carriers have a 2.8- to 6.0-fold increasedagApositive H pylori patients have a greater risk
risk of gastric cancer developing over mean follow-ufor the development of intestinal metaplasia and gas-
periods of 6 to 16 years when compared with theiric cancer. Furthermore, CagA-producihkigpylori

H pylori-negative counterparts. The overall mean risktrains are consistently found to be more prevalent
was calculated to be 3'8This odds ratio increasedin patients with peptic ulceratiétf? and, to a certain

to 8.7 in those who were diagnosed 15 years or maetent, in patients with gastric cané&¥ In a con-
after testing positive fad pylori. A significant trend trolled study, Parsonnet et*afound that subjects
towards an increased odds ratio arises with an increagefiécted with cagA-positive strains had a nearly
length of follow-up'® Six of nine case-control studiessix-fold increase in the incidence of gastric cancer
from various countries have demonstrated a signiftompared with uninfected individuals, whereas those
cantly increased risk for the development of gastrieho had been infected wittagA-negative strains
cancer amongd pylori carriers while the remaining had only a marginally (and insignificantly) increased
studies did not show any differencé® In addition, risk of developing gastric cancer compared with the
other studies have demonstrated a significant correlaminfected controls. Unfortunately, two other case-
tion between théd pylori infection rates and the control studies that were performed in areas with high
incidence of gastric canc&r® Two studies from gastric cancer rates and high background prevalence
Chin&’3° have shown an unequivocal associatioaf cagA-positive strain$+° did not support this find-
between gastric cancer mortality rates &hgylori ing. Thus, whether or natagApositive strains are
infection rates. A previous study by us also showeaeélevant in the development of gastric cancer is still
that the prevalence &f pylori infection is higher in debatable.

Changle province than iHong Kong, with the gastric

cancer mortality rate in Changle being about 10 timéstervention trials investigating the

that of Hong Kong? prevention of gastric cancer

The odds ratio of having gastric cancer is increasédthough diet is an important factor in gastric carcino-
in young patients who are infected withpylori. genesis, no intervention trials involving diet and gas-
Kikuchi et af? have shown that at the average age ¢fic cancer are in progress and none are planned.
34 years, the odds ratio for Hpylori carrier to have There are, however, four micronutrient supplementa-
gastric cancer is 13.3. tion studies that have a cancer other than gastric

cancer as the end-point that we can refer to. The

There have been reports that gastric cancer morthinxian chemoprevention trial on oesophageal cancer
ity rates bear an inverse relationship to duodenal ulagsnducted in China showed a borderline significant
disease rates and to the duodenal ulcer to gastric uloeduction in the incidence of gastric cancer and
ratio3*-3 It remains a puzzle why the same organisimortality rates in a group that was given selenium,
could cause two diseases and yet one disease sebeata carotene, and vitamirfEAnother study in China
to protect against the other. The pathogenesis of thigowed a slightly higher incidence and mortality rate
two diseases seems so different that each is likelydb gastric cancer in the group receiving 14 vitamins
involve a mutually exclusive pathway. Hence, somand 12 minerals compared with the placebo gréup.
factors in addition tdéd pylori are probably involved A Finnish chemoprevention trial that investigated
in the determination of ulcer or cancer formation. lung cancer gave participants either alpha tocopherol

(alpha tocopheryl acetate), beta carotene, both, or a

In 1994, the Working Group of the Internationaplacebo. The investigators discovered that the incidence
Agency for Research on Cancer, in affiliation with thef gastric cancer was slightly greater among men who
World Health Organization, concluded tiipylori is  took beta carotene compared with those not receiving
carcinogenic to humans and classified it as a grouptland likewise for those who took alpha tocopherol
carcinogert® It remains unclear at this stage whatompared with those not receiving it; however, these
other factors are involved iH pylori-associated differences were not statistically significahi fourth
gastric carcinogenesis. Infection with the organisrmial included 2200 male physicians in the United
leads to changes in many factors that are importe®tates and involved supplementation with beta
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Table 1. Intervention trials in progress that include follow-up of precancerous lesions

Country/region Disease No. of Study Treatment Length of
present participants design follow-up

Columbia CAG, IM¥, 700 2x2; (1) Triple therapy 6 years

(Correa* 1991) dysplasia placebo (2) beta carotene + vitamin C

Venezuela CAG, IM, 2200 Double-blind;  Vitamin C + vitamin E 3 years

(Munoz et af*1992) dysplasia placebo +beta carotene

Europe IM 1200 Double-blind; (1) Triple therapy 3 years

(Read and JohnstéA1993) placebo (2) Vitamin C

* Correa P, written communication, 1999
CAG chronic atrophic gastritis
IM  intestinal metaplasia

Table 2. Intervention trials in progress that have the development of cancer as their end-point

Country/region H pylori No. of Study Treatment Length of
status participants design follow-up

Changle +ve 1600 Placebo Triple therapy 5 years
(Wong et af1994)
Shandong +ve 1000 Placebo Triple therapy 5 years
(Sung et af?1996)
Shandong +ve 3411 Placebo 3 fdctorial of: 5 years
(Gail et al3* 1995) (1) Triple therapy

(2) Vitamin

and mineral supplement
(3) Garlic supplement

carotene or placebo. No difference in the incidence of A total of 1600 asymptomatic carriers are part of
gastric cancer was fourél. a study being conducted in Changle, Fujian province,
China. Participants were randomised to receive
The initial chemoprevention trials were all base#l pylori eradication therapy or placebo in 1994
on high-risk subjects—namely, those with precancewithout micronutrient supplement®The effect on
ous lesions in the stomach. The end-point used weancer incidence and any precancerous lesions will
regression or progression of the precancerous lesiohs. investigated by a second upper endoscopy in late
There have been three large-scale chemopreventib®9 in Changle. Two other studies in Shandong,
trials of this type (Table 1). The Columbian studyChina also have a similar design and aim to establish
was designed so that subjects (with chronic atrophichether or not cancer is prevented by the eradication
gastritis, intestinal metaplasia, or dysplasia) were giveri H pylori.53%*
H pylori eradication therapy and then randomised to
receive either beta carotene and vitamin C (ascorbic There are now at least two more intervention
acid) or placebo (Correa P, written communicatioririals looking at precancerous lesions and another trial
1999). Another study in Venezuela randomised subising cancer incidence as an end-point. Scrutinising
jects (with chronic atrophic gastritis, intestinal metacancer incidence in this way will give conclusive
plasia, or dysplasia) to receive either vitamin C, betvidence thaH pylori causes gastric cancer, assum-
carotene, and vitamin E, or placebdhe European ing that the results of these trials are positive. Unfor-
Cancer Prevention/Intestinal Metaplasia Study Groupnately, all of these trials are conducted in areas with
randomised patients who had intestinal metaplasidgh incidences of gastric cancer. It is possible that
to receiveH pylori eradication therapy, followed by apart fromH pylori, there are important dietary and
vitamin C supplementation or placebo. environmental factors that also contribute to gastric
carcinogenesis. It would thus be reasonable to add
Other chemoprevention trials follow asymptomaticnicronutrient supplementationltbpylori eradication
subjects to see if the eradicatiortbpylori reduces the therapy to maximise the protective effect, although sup-
overall incidence of gastric cancer. The end-point will belementation will almost certainly require more than
cancer incidence among the cohort. There are currertlye micronutrient. With the results of these trials
three chemoprevention trials using this approach teecoming available in the next few years, we may be
study asymptomatiél pylori carriers (Table 2). Our able to devise some strategies to prevent the world’s
group was the first to use such a study de&ign. second most commaon cancet.
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