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Abstract

AIM: To examine the interactions between cytotoxin-
associated gene (CagA) positive Helicobacter pylori in-
fection and smoking in non-cardiac gastric cancer.

METHODS: A case-control study (257 cases and 514
frequency-matched controls) was conducted from Sep-
tember 2008 to July 2010 in Xi'an, China. Cases were
newly diagnosed, histologically confirmed non-cardiac
cancer. Controls were randomly selected from similar
communities to the cases and were further matched by
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sex and age (£ 5 years). A face-to-face interview was
performed by the investigators for each participant.
Data were obtained using a standardized questionnaire
that included questions regarding known or suspected
lifestyle and environmental risk factors of gastric can-
cer. A 5 mL sample of fasting venous blood was taken.
CagA infection was serologically detected by enzyme-
linked immunosorbent assays.

RESULTS: Smoking and CagA infection were statisti-
cally significant risk factors of non-cardiac cancer. CagA
was categorized in tertiles, and the odds ratio (OR) was
12.4 (95% CI: 6.1-20.3, £ = 0.003) for CagA after be-
ing adjusted for confounding factors when the high-
exposure category was compared with the low-expo-
sure category. Smokers had an OR of 5.4 compared
with subjects who never smoked (95% CI: 2.3-9.0, P
= 0.002). The OR of non-cardiac cancer was 3.5 (95%
CI: 1.8-5.3) for non-smokers with CagA infection, 3.5
(95% CI: 1.9-5.1) for smokers without CagA infection,
and 8.7 (95% CI: 5.1-11.9) for smokers with CagA
infection compared with subjects without these risk
factors. After adjusting for confounding factors, the
corresponding ORs of non-cardiac cancer were 3.2 (95%
CI: 1.5-6.8), 2.7 (95% CI: 1.3-4.9) and 19.5 (95% CI:
10.3-42.2), respectively. There was a multiplicative in-
teraction between smoking and CagA, with a synergis-
tic factor of 2.257 (Z = 2.315, P = 0.021).

CONCLUSION: These findings support a meaningful
interaction between CagA and smoking for the risk of
gastric cancer which may have implications for its early
detection.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastric cancer is a multifactorial disease whose pathogen-
esis is still uncertain. Helicobacter pylori (H. pylori) infection,
a class I human carcinogen, has been identified as a ma-
A particu-
latly cytotoxin-associated gene (CagA) positive H. pylori
infection”, Recently, smoking has been recognized as an

jor risk factor of non-cardiac gastric cancer

important risk factor associated with the development of
gastric cancet”. A meta-analysis has suggested that the
risk of gastric cancer increased by approximately 50%
in smokers compared with non-smokers”. In addition,
smoking was also shown to increase the risk of gastric
intestinal metaplasia (a precancerous lesion) in subjects
with H. pylori infections™”, suggesting that smoking may
be involved in altering or modifying the effect of H. pylori
in gastric carcinogenesis. However, there have been few
studies on the potential synergistic association between
H. pylori infection and smoking for gastric cancer risk!"""7,

The aim of this study was to examine the associations
between H. pylon infection and smoking and the risk of
non-cardiac gastric cancer.

MATERIALS AND METHODS

From September 2008 to May 2010, patients clinically
diagnosed with non-cardiac gastric cancer from Grade III
Level A comprehensive hospitals (ranked among the best
hospitals) in Xi’an, China, were identified. They were clini-
cally and pathologically diagnosed with non-cardiac gastric
cancer, aged 30-79 years, and living in Xi’an at the time
of their diagnosis. These patients or their family members
(in some cases) signed informed consent forms to partici-
pate in this study. A total of 257 cases and 514 frequency-
matched controls were enrolled. For each case, two con-

trols were randomly selected from the same residential
community and matched by sex and age (* 5 years). The
controls had never been diagnosed with cancer, diabetes,
or gastrointestinal disorders. A face-to-face interview was
performed by the investigators for each participant using
a standardized questionnaire that included questions re-
garding a wide variety of known or suspected lifestyle and
environmental risk factors of gastric cancer.

The questionnaire included the history of socio-de-
mographic characteristics, physical activity, medical histo-
ry, family history of cancer, alcohol consumption, smok-
ing and lifestyle factors. “Never Smoked” was defined as
having smoked less than 100 cigarettes in the participant’s
lifetime. Quantitative smoking measures included the
average number of cigarettes consumed per day and the
age when started smoking, and (among former smokers)
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years since smoking ceased. A sample of 5 mlL fasting
venous blood was collected from the participants and the
sera were isolated and stored at -80°C until assayed. The
antibody to H. pylori was tested in batched serum samples
using an enzyme-linked immunosorbent assays (San Di-
ego, CA). CagA-positive H. pylori infection was defined as
the presence of CagA antibodies in the serum.

A conditional logistic regression model was used to
estimate the odds ratios (ORs), 95% CI, and the risk fac-
tors using SPSS (version 15.0). P values less than 0.05
(two-tailed) were considered statistically significant. To
estimate the linear association between CagA positive
H. pylori infection and the risk of non-cardiac gastric can-
cet, CagA was classified into three categories (tertiles), at
the nearest tertile based on the distribution in the control
group. Smoking status was classified into never and ever
smoking. We assessed the joint effects of smoking and
CagA infection using four categories: CagA (-) and never
smoked, CagA (-) and smoking, CagA (+) and never
smoked, and CagA (+) and smoking. A synergy index (SF)
was calculated in terms of the adjusted ORs. The SF is
defined as:

SF =OR,;/(OR;, xOR ;

and is the ratio of the observed OR for both factors
combined, to the predicted OR assuming independent ef-
fects of each factor.

SF > 1, is defined as a positive interaction between
the two risk factors, and SF < 1, means a negative interac-
tion. The opposite applies to protective factors. To obtain
the statistical significance of the SF, a test of interaction
was performed using the Z statistic'",

B In[OR,;/(OR,xOR, ;)]
JUn +1/n, +1n, +1/n, +1/ng +1/ng +1/n, +1/n,
In this equation, n1, n2...ns are the values of the 8 cells
in the 4 X 2 crosstable. Since the null value is 0, the sta-

tistic Z has asymptotically a standard normal distribution
under the null hypothesis of no interaction.

RESULTS

The mean ages of the patients and the controls in this
study were 56.4 and 58.2 years, respectively (Table 1). The
majority of the participants were male (72.7%) in both
cases and controls. Ninety-three percent of the cases and
91.3% of the controls were ethnic Han. Sixty-seven per-
cent of the cases and 72.8% of the controls had a BMI
level greater than 25.

Table 2 shows the smoking habits of the cases and
controls. The proportion of current smokers and former
smokers was significantly higher in the cases than in the
controls. Among smokers, however, cases and controls
reported a similar smoking intensity (21 and 22 cigarettes
per day on average) and the pack-years of consumption
were 28 and 25, respectively.

CagA positive H. pylori infection was strongly associ-
ated with non-cardiac cancer in this study (Table 3). CagA4
was categorized in tertiles, and the OR was 12.4 (95%
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Table 1 Basic characteristics of cases and controls

Demographic data Cases Control r? P
(n = 257) (n = 514)

Race
Chinese Han 240 469 1.061 0.303
Others 17 45

Education level (yr)
<6 82 175 2.075 0.557
6-9 87 155
9-12 47 110
>12 41 74

BMI (kg/m’)
<25 172 374 2.824 0.093
>25 85 140

BMI: Body nass index.

Table 2 Smoking habits of cases and controls

Cases (n = 257) Control (7 = 514)

Non-smoker (%) 90 (35) 355 (69)
Current smoker (%) 69 (27) 56 (11)
Former smoker (%) 98 (38) 103 (20)
Smoker (%) 167 (65) 159 (31)
Age of starting smoking 19 (15-20) 18 (15-20.5)
Cigarettes/d 21 (15-27) 22 (10-30)
Pack/yr 28 (16-42) 25 (10-39)

Data represent means, with interquartile ranges in parentheses.

CI: 6.1-20.3, P =0.003) for CagA after being adjusted for
confounding factors when the high-exposure category
was compared with the low-exposure category. Smoking
was associated with the risk of non-cardiac gastric cancer.
Subjects who smoked had an OR of 5.4 compared with
those who never smoked (95% CI: 2.3-9.0, P = 0.002).
Smoking and CagA positive H. pylori infection had
a joint effect in the development of non-cardiac cancer
in this study (Table 4). In the absence of CagA, smok-
ing was associated with a moderate increase of the risk
in non-cardiac cancer (adjusted OR: 2.7). However, the
presence of Cag and smoking was strongly associated
with the risk of non-cardiac cancer (with an adjusted
OR = 19.5), suggesting a synergistic interaction between
these two factors in the development of non-cardiac can-
cer. The test for interaction showed that there was a mul-
tiplicative interaction between smoking and CagA with a
synergistic factor of 2.257 (Z = 2.315, P = 0.021).

DISCUSSION

In this case-control study, smoking and CagA positive
H. pylori infection was found to be important risk factors
in non-cardiac gastric cancer. When both of these risk
factors were present, the risk of non-cardiac gastric can-
cer was synergistically higher. These results suggest that
smoking may somehow influence the carcinogenic pro-
cesses associated with CagA positive H. pylori infection.
thereby increasing the risk of gastric cancer.
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Several previous studies have investigated the associa-
tion between H. pylori infection and smoking in gastric
cancer ">, Siman and colleagues showed that among
H. pylori seropositive subjects, smoking was associated
with an increased risk of gastric cancer compared with
H. pylori positive nonsmokers!'”. Similatly, Brenner and
coworkers showed that the relative risks of gastric cancer
were 2.6 for non-smoking subjects with CagA positive
H. pylori infections and 7.2 for smoking subjects with
CagA positive infections compared with subjects without
smoking and H. pylori infection’. These findings were
statistically significant, and are consistent with those of a
case-control study in Russia, which suggested that smok-
ing was only associated with risk of gastric cancer in men
with H. pylori infection (OR = 2.3, CI = 1.1-4.7)"",

Opverall, it seems that smoking may increase the risk
of gastric cancer in individuals with H. pylori infection.
However, only Zaridze’s study in Moscow formally ex-
amined the interaction between smoking and H. pyloni in-
fection and the P value for interaction was not significant.
This may be due to the fact that these studies analyzed
smoking and H. pylori infection in subjects with all types
of gastric cancers, thereby potentially diluting the oth-
erwise stronger effects they may have observed among
non-cardiac cancers”.

As mentioned above, two studies explored the asso-
ciation between H. pylori infection and smoking in non-
cardiac cancer ™", One study found an adjusted OR for
non-cardiac cancer of 1.9 (95% CI: 0.4-8.8) for smokers
without H. pylori infection, 6.4 (95% CI: 2.1-19.7) for
never smokers with H. pylori infection, and 19.0 (95% CIL:
5.4-67.2) for smokers with H. pylori infection. However,
no significant interaction between smoking and H. pylori
infection was found, perhaps due to the small number
of H. pylori negative cases'. In the study reported by
Brenner and colleagues, the relative risk of non-cardiac
cancer was 6.1 (95% CI: 1.2-5.7) in CagA-positive smok-
ers compared with nonsmoking subjects without H. pylori
infection; this relative risk increased to 16.6 (95% CI:
4.3-64.2) in CagA-positive smokers' . In this study, never
and former smokers were combined in the analysis of
the joint effects of smoking and H. pylori infection. The
inclusion of former smokers may have attenuated the
estimates of the joint effects due to their potentially in-
creased risk of gastric cancer compared with never smok-
ers. Unlike the previous studies' " that examined the
modification of the smoking-gastric cancer association
by H. pylori status, we separately analyzed those with non-
cardiac gastric cancer, which may explain the markedly
stronger association we observed in our data. In addition,
our controls were randomly selected from the communi-
ties, thereby avoiding the potential selection bias in many
hospital-based studies, where the appropriateness of the
control group is often questionable.

The CagA antibody instead of the H. pylori antibody
was analyzed in the present study. The reasons for using
the CagA antibody included that over 90% of Chinese
H. pylori isolates contain the CagA gene!™. Antibodies
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Table 3 Odds ratios of CagA positive Helicobacter pylori infection and smoking in non-cardiac cancer n (%)

Cases (n = 257) Control (n = 514) Crude Adjusted
OR 95% CI OR 95% Cl

CagA

Tertile 1 45 (17.5) 249 (48.5) 1.0 1.0

Tertile 2 85 (33.0) 170 (33.0) 23 1.2-3.9 3.8 14-7.2

Tertile 3 127 (49.5) 95 (18.5) 4.1 2.7-6.3 12.4' 6.1-20.3
P value 0 0.003
Smoking status

Never smoked 90 (35.0) 355 (69.0) 1.0 1.0

Smoking 167 (65.0) 159 (31.0) 3.6 2.5-5.3 5.4 2.39.0

°P < 0.05. 'Adjusted for education, alcohol consumption, smoking and family history of gastric cancer; *Adjusted for education, alcohol
consumption, family history of gastric cancer and Helicobacter pylori infection. CagA: Cytotoxin-associated gene; OR: Odds ratio.

Table 4 Risk and synergy index' of non-cardia gastric cancer according to CagA positive Helicobacter pylori infection and smoking

n (%)

Cases Control Crude Adjusted® SF SF (95% CI) z P
(n=257) (=514 op  95%cCl OR 95% CI
Smoking status 2.257 1.133-4.496 2315 0.021"
CagA (-) and never smoked 30 (11.7) 269 (52.4) 1.0 1.0
CagA (-) and smoking 45(175)  105(204) 35 1.9-5.1 27 13-49
CagA (+) and never smoked 60 (23.3) 85 (16.5) 3.5 1.8-5.3 3.2 1.5-6.8
CagA (+) and smoking 122 (47.5) 55 (10.7) 8.7 5.1-11.9 19.5 10.3-42.2

°P < 0.05. 'Synergy index, is the ratio of the observed odds ratio (OR) for both factors combined, to the predicted OR assuming independent effects of each

factor; *Adjusted for education, alcohol consumption and family history of gastric cancer.

against Cag- may have persisted longer than the anti-
bodies against other strains of H. pylor/'®"". If so, the
CagA-Ab would better represent past exposure than the
H. pylori-Ab. Using the H. pylori-Ab as a biomarker of
past H. pylori infection would underestimate the true as-
sociation between smoking and H. py/ori infection in non-
cardiac gastric cancer. Nevertheless, one previous study
that used CagA as an indicator of H. pylori infection
showed no significant interaction between this factor and
smoking", possibly because this study used colorectal
cancer patients as controls which have been shown to as-
sociate positively with cigarette smoking!™**".

At present, the interaction between smoking and
CagA positive H. pylori is biologically plausible. For ex-
ample, bile salt reflux and gastric bile salt concentrations
are higher in smokers than in nonsmokers”'!. Bile reflux
was positively associated with the severity of glandular
atrophy, chronic inflammation and lamina propria edema.
Bile reflux causes reactive gastritis and modifies the fea-
tures of H. pylori associated with chronic gastritis. Chron-
ic gastritis has been implicated in gastric carcinogenesislZZJ
Morteover, subjects with high bile acid concentrations and
H. pylori infection had an elevated prevalence of intestinal
metaplasia, which is also associated with the development
of gastric cancer™. In addition, the concentration of
vitamin C in gastric juices is lower in smokers™, resulting
in reduced scavenging of free radicals that may in fact be
enhanced by H. pylori, and ultimately inhibit the growth
of H. py[on{m. Thus, smokers may lack vitamin C in their
gastric juices that likely protect against carcinogens and
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inhibit H. pylori growth'™".

A known limitation of case-control studies is their in-
herent susceptibility to information and selection bias. In
this study, H. pylori infection was estimated at the time of
sample collection in cases when their gastric cancer was
diagnosed. However, the presence of H. pylori infection
typically initiates much earlier, and the signs of infection
might diminish with advancing premalignant lesions" ",
Thus, the status of H. pylori infection in this study may
have been misclassified which could have biased our find-
ings towards the null association. Additionally, our sample
size was not optimal for the analysis of the joint effects
between smoking and H. pylori infection which resulted in
wide confidence intervals for some risk factors.

In summary, we reported a significant interaction be-
tween smoking and CagA positive H. pylori infection for
the risk of non-cardiac gastric cancer. These findings may
have implications for preventive measures aimed at the
carly detection of gastric cancer.

ACKNOWLEDGMENTS

The authors gratefully acknowledge the generous assis-
tance of the staff members of each participating hospital.

COMMENTS

Background

Helicobacter pylori (H. pylori) infection has been identified as a major risk factor
of non-cardiac gastric cancer, particularly cytotoxin-associated gene (CagA)
positive infection. Smoking has also been recognized as an important risk fac-
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tor associated with the development of gastric cancer. In addition, smoking
was shown to increase the risk of gastric intestinal metaplasia (a precancerous
lesion) in subjects with H. pylori infections, suggesting that smoking may be
involved in altering or modifying the effect of H. pylori in gastric carcinogenesis.
Research frontiers

Recently, an increasing number of studies have investigated the interactions
between risk factors and gastric cancer, because gastric cancer is a multifacto-
rial disease. The authors investigated the interactions between the risk factors
and gastric cancer, and the findings support the effect modification by CagA
positive H.pylori infection and smoking in the risk of non-cardiac gastric cancer.

Innovations and breakthroughs

Few studies have investigated the association between H. pylori infection and
smoking in gastric cancer, and even fewer have formally examined the interac-
tion between smoking and H. pylori infection.

Applications

This paper reported a significant interaction between smoking and CagA posi-
tive H.pylori infection in non-cardiac gastric cancer risk. These findings may
have implications for preventive measures aimed at the early detection of gas-
tric cancer.

Terminology

CagA: is the major virulence factor of type | H. pylori. CagA positive H. pylori
infection: Infection with H. pylori, especially with strains carrying the CagA.
Peer review

Increases in numbers and concentration of a particular serotype CagA, as well as
modeling interaction with smoking, represent improvements in exposure assess-
ment over previous studies that have examined the relationship between H. pylori
and smoking with respect to stomach cancer risk.

REFERENCES

1 Epplein M, Nomura AM, Hankin JH, Blaser MJ, Perez-Per-
ez G, Stemmermann GN, Wilkens LR, Kolonel LN. Associa-
tion of Helicobacter pylori infection and diet on the risk of
gastric cancer: a case-control study in Hawaii. Cancer Causes
Control 2008; 19: 869-877

2 Huang JQ, Sridhar S, Chen Y, Hunt RH. Meta-analysis of
the relationship between Helicobacter pylori seropositivity
and gastric cancer. Gastroenterology 1998; 114: 1169-1179

3 Gwack J, Shin A, Kim CS, Ko KP, Kim Y, Jun JK, Bae J, Park
SK, Hong YC, Kang D, Chang SH, Shin HR, Yoo KY. CagA-
producing Helicobacter pylori and increased risk of gastric
cancer: a nested case-control study in Korea. Br | Cancer
2006; 95: 639-641

4  Helicobacter and Cancer Collaborative Group. Gastric can-
cer and Helicobacter pylori: a combined analysis of 12 case
control studies nested within prospective cohorts. Gut 2001;
49: 347-353

5 Quintero E, Pizarro MA, Rodrigo L, Piqué JM, Lanas A,
Ponce J, Mifio G, Gisbert ], Jurado A, Herrero MJ, Jiménez A,
Torrado ], Ponte A, Diaz-de-Rojas F, Salido E. Association
of Helicobacter pylori-related distal gastric cancer with the
HLA class II gene DQB10602 and cagA strains in a southern
European population. Helicobacter 2005; 10: 12-21

6 Gonzalez CA, Pera G, Agudo A, Palli D, Krogh V, Vineis P,
Tumino R, Panico S, Berglund G, Siman H, Nyrén O, Agren
A, Martinez C, Dorronsoro M, Barricarte A, Tormo M],
Quiros JR, Allen N, Bingham S, Day N, Miller A, Nagel G,
Boeing H, Overvad K, Tjonneland A, Bueno-De-Mesquita
HB, Boshuizen HC, Peeters P, Numans M, Clavel-Chapelon
F, Helen I, Agapitos E, Lund E, Fahey M, Saracci R, Kaaks
R, Riboli E. Smoking and the risk of gastric cancer in the Eu-
ropean Prospective Investigation Into Cancer and Nutrition
(EPIC). Int ] Cancer 2003; 107: 629-634

7 Trédaniel J, Boffetta P, Buiatti E, Saracci R, Hirsch A. Tobac-
co smoking and gastric cancer: review and meta-analysis.
Int | Cancer 1997; 72: 565-573

(49

Boishidongs  WIG | www.wjgnet.com

3334

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Russo A, Maconi G, Spinelli P, Felice GD, Eboli M, An-
dreola S, Ravagnani F, Settesoldi D, Ferrari D, Lombardo C,
Bertario L. Effect of lifestyle, smoking, and diet on develop-
ment of intestinal metaplasia in H. pylori-positive subjects.
Am | Gastroenterol 2001; 96: 1402-1408

Peleteiro B, Lunet N, Figueiredo C, Carneiro F, David L,
Barros H. Smoking, Helicobacter pylori virulence, and type
of intestinal metaplasia in Portuguese males. Cancer Epide-
miol Biomarkers Prev 2007; 16: 322-326

Brenner H, Arndt V, Bode G, Stegmaier C, Ziegler H,
Stiimer T. Risk of gastric cancer among smokers infected
with Helicobacter pylori. Int | Cancer 2002; 98: 446-449
Machida-Montani A, Sasazuki S, Inoue M, Natsukawa S,
Shaura K, Koizumi Y, Kasuga Y, Hanaoka T, Tsugane S. As-
sociation of Helicobacter pylori infection and environmental
factors in non-cardia gastric cancer in Japan. Gastric Cancer
2004; 7: 46-53

Siman JH, Forsgren A, Berglund G, Florén CH. Tobacco
smoking increases the risk for gastric adenocarcinoma
among Helicobacter pylori-infected individuals. Scand |
Gastroenterol 2001; 36: 208-213

Zaridze D, Borisova E, Maximovitch D, Chkhikvadze V.
Alcohol consumption, smoking and risk of gastric cancer:
case-control study from Moscow, Russia. Cancer Causes Con-
trol 2000; 11: 363-371

Cortina-Borja M, Smith AD, Combarros O, Lehmann DJ.
The synergy factor: a statistic to measure interactions in
complex diseases. BMC Res Notes 2009; 2: 105

Du YQ, Xu GM, Ji XH, Ding H, Zhang HF, Man XH, Sun
ZX. Distribution of Helicobacter pylori gene among Chinese
populations and its clinical significance. Zhonghua Xiaohua
Zazhi 1999; 19: 165-167

Sorberg M, Engstrand L, Strom M, Jonsson KA, Jérbeck H,
Granstrom M. The diagnostic value of enzyme immunoas-
say and immunoblot in monitoring eradication of Helico-
bacter pylori. Scand | Infect Dis 1997; 29: 147-151

Ekstrom AM, Held M, Hansson LE, Engstrand L, Nyrén O.
Helicobacter pylori in gastric cancer established by CagA
immunoblot as a marker of past infection. Gastroenterology
2001; 121: 784-791

Knekt P, Hakama M, Jarvinen R, Pukkala E, Heliovaara M.
Smoking and risk of colorectal cancer. Br | Cancer 1998; 78:
136-139

Stiirmer T, Glynn R], Lee IM, Christen WG, Hennekens CH.
Lifetime cigarette smoking and colorectal cancer incidence
in the Physicians” Health Study I. ] Natl Cancer Inst 2000; 92:
1178-1181

Chao A, Thun M]J, Jacobs EJ, Henley SJ, Rodriguez C, Calle
EE. Cigarette smoking and colorectal cancer mortality in
the cancer prevention study II. | Natl Cancer Inst 2000; 92:
1888-1896

Miiller-Lissner SA. Bile reflux is increased in cigarette
smokers. Gastroenterology 1986; 90: 1205-1209

Sobala GM, O’Connor HJ, Dewar EP, King RF, Axon AT,
Dixon MF. Bile reflux and intestinal metaplasia in gastric
mucosa. | Clin Pathol 1993; 46: 235-240

Jarosz M, Dzieniszewski J, Dabrowska-Ufniarz E, Wartano-
wicz M, Ziemlanski S. Tobacco smoking and vitamin C con-
centration in gastric juice in healthy subjects and patients
with Helicobacter pylori infection. Eur | Cancer Prev 2000; 9:
423-428

Zhang HM, Wakisaka N, Maeda O, Yamamoto T. Vitamin
C inhibits the growth of a bacterial risk factor for gastric
carcinoma: Helicobacter pylori. Cancer 1997; 80: 1897-1903
Muiioz N, Kato I, Peraza S, Lopez G, Carrillo E, Ramirez H,
Vivas ], Castro D, Sanchez V, Andrade O, Buiatti E, Oliver W.
Prevalence of precancerous lesions of the stomach in Ven-
ezuela. Cancer Epidemiol Biomarkers Prev 1996; 5: 41-46

S- Editor Sun H L- Editor MaJY E- Editor Zheng XM

July 28,2011 | Volume 17 | Issue 28 |



