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Abstract
AIM: To investigate seroepidemiology of cagA+ and 
vacA+ strains of Helicobacter pylori  (H. pylori ) in an el-
derly population in Beijing and to determine risk factors 
for seropositivity.

METHODS: A total of 2006 elderly persons (> 60 
years) were selected using a random cluster sampling 
method in different parts of the Beijing area (urban, 
suburban and mountainous districts). Structured ques-
tionnaires were completed during home visits, including 
history of H. pylori  infection, history of gastrointestinal 
diseases, diet types, hygiene habits, occupation and 
economic status. Blood samples (2 mL) were collected 
from each participant, and serum IgG antibodies to 
cagA, vacA and H. pylori  urease antigens were mea-
sured by immunodetection.

RESULTS: The prevalence of H. pylori  infection in 
elderly subjects was 83.4% and the type Ⅰ H. pylori  
strain infection rate was 56%. The seroprevalence for 
type Ⅰ H. pylori  strain infection in urban and suburban 

districts was higher than that in the mountainous ar-
eas (P  < 0.001). Elderly subjects who had previously 
performed manual labor or were in the young-old age 
group (age < 75 years) had a higher seroprevalence 
of H. pylori  infection than those who had previously 
performed mental labor or were in the oldest-old age 
group (age ≥ 75 year) (P  < 0.05). The type Ⅰ H. pylori 
strain infection rate in the elderly with vegetarian diets 
was higher than in those eating high-protein foods (P  < 
0.001). There was no significant difference in the prev-
alence of H. pylori  strains between male and female 
elderly participants (P  > 0.05).

CONCLUSION: Type Ⅰ H. pylori  seroprevalence is 
higher in elderly people. The distribution of strains of H. 
pylori  is significantly affected by age, area and dietary 
habits. 

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: As society ages, a considerable proportion of 
the elderly population will suffer from digestive diseases 
combined with Helicobacter pylori  (H. pylori ) infection. 
In Beijing, there are no data regarding the pattern of H. 
pylori  genotypes in the elderly. Our study investigated 
the seroepidemiology of the cytotoxin-associated gene 
product cagA+ and vacuolating cytotoxin vacA+ strains 
of H. pylori  in elderly people in Beijing, and risk factors 
for seropositivity. Interesting associations between H. 
pylori  seropositivity and subjects’ habits were found in 
this population. This is the first prospective study con-
ducted in China to investigate the genotype profiles of H. 
pylori .
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INTRODUCTION
Evidence shows that Helicobacter pylori (H. pylori) infec-
tion is associated with chronic gastritis, peptic ulcers, 
gastric mucosa-associated lymphoid tissue lymphoma 
and gastric cancer[1-5]. It has been estimated that half  
of  the world’s population is infected by H. pylori[6,7], but 
with different clinical outcomes. The role of  H. pylori 
as an obligate pathogen remains questionable. One of  
the challenges of H. pylori research is to ascertain why so 
many people carry it (approximately 50%), but only ap-
proximately 20% of  those become sick. Recent research 
has shown that H. pylori virulence factors, the cytotoxin-
associated gene product A (cagA) and vacuolating cyto-
toxin A (vacA), in addition to host and environmental 
factors, may be very important[8,9]. It is clear that there is a 
paucity of  well-designed studies of  asymptomatic popu-
lations. With an aging society, elderly people suffering 
from digestive diseases combined with H. pylori infection 
account for a considerable proportion. In Beijing, there 
are no data regarding the pattern of  H. pylori genotypes in 
elderly people; therefore, this is the first prospective study 
conducted in our country to investigate the genotype 
profiles (vacA and cagA) of H. pylori. Until we can obtain 
a better understanding of  the nature of H. pylori and its 
relation to the human host in asymptomatic individuals, 
indiscriminate eradication of  this infection may likely do 
more harm than good at the community level, and may 
represent a waste of  medical and economic resources. 
To ascertain the prevalence of  type Ⅰ H. pylori strain in-
fection in the elderly population in the Beijing area, we 
chose elderly persons in the general community in differ-
ent parts of  Beijing (urban, suburban and mountainous 
districts), to study the seroepidemiology of  the type Ⅰ H. 
pylori strain and risk factors for its seropositivity.

MATERIALS AND METHODS
Research subjects
The cluster sampling was based on a random sample of  
the elderly population of  three Beijing districts [Xuanwu 
(urban), Daxing (suburban) and Huairou (mountain-
ous)], stratified by living conditions, education and age 
in 2010. A total of  2006 elderly persons aged more than 
60 years were randomly selected. Their average age was 
70.9 years. Of  these, 1005 (50.1%) were male and 1001 
(49.9%) female, with 966 (48.2%), 522 (26.0%) and 518 
(25.8%) from urban, suburban and mountainous areas, 
respectively. 

Methods
The survey was comprised questionnaires that were pro-

vided to the residents. Contents of  the survey included 
history of  H. pylori infection, occupation and diet types, 
hygiene habits, economic status and history of  gastroin-
testinal diseases. A blood sample (2 mL) was collected af-
ter the survey. The specimen was centrifuged to separate 
the serum, which was then stored at low temperature (-20 
℃) for later analysis. An immunodetection method was 
used to test for H. pylori IgG antibodies (H. pylori-blot kit 
1.0 reagent; Shenzhen Blot Biotech, Shenzhen, China ).

Study protocol
An immunodetection method was used to test H. pylori 
IgG antibodies as reported previously[10]. H. pylori antigen 
was put into the reaction wells of  a microtiter plate and 
inactivated sample serum was added. H. pylori antibody 
recognition of  protein cagA (116 kDa), protein vacA (87 
kDa) and urine enzyme subunit (66 kDa) was measured 
using a plate reader (Special Assay Kit for Helicobacter 
Pylori Tester, Shenzhen Blot Biotech, Shenzhen, China). 
Positive, negative and blank controls were included in 
each test.

Result criteria
If  the samples were seropositive for cagA and/or vacA 
(i.e., vacA+cagA+, vacA+cagA- or vacA-cagA+) it was con-
sidered as a type Ⅰ H. pylori strain infection. If  antibodies 
only positive for urease and negative for cagA and vacA 
(i.e., vacA-cagA-) were present, the sample was consid-
ered as type Ⅱ H. pylori strain infection. Negativity for all 
three antibodies was considered as no H. pylori infection.

Statistical analysis
The χ 2 test was used to analyze the data. P < 0.05 was 
considered statistically significant. All calculations were 
carried out with SPSS ver. 13.0 statistical software (SPSS, 
Chicago, IL, United States).

RESULTS
Prevalence of different strains of H. pylori infection and 
distribution characteristics of the H. pylori strains with 
respect to sex
Of  the 2006 elderly persons, 1673 (83.4%) were sero-
positive for H. pylori infection: 1124 (56%) were seroposi-
tive for the type Ⅰ H. pylori strain, and 549 (27.4%) were 
seropositive for type Ⅱ H. pylori strain infection. Of  the 
1673 patients seropositive for H. pylori infection, 67% 
were seropositive for the type Ⅰ H. pylori strain and 33% 
were seropositive for the type Ⅱ H. pylori strain. Overall, 
851 (84.7%) of  male persons were seropositive and 822 
(82.1%) of  females were seropositive for H. pylori infec-
tion. There was no significant difference in the prevalence 
of  H. pylori strains between male and female participants 
(Table 1).

Characteristics and distribution of H. pylori strains in 
elderly people of different ages
H. pylori infection rates were not different among differ-

3636 April 7, 2014|Volume 20|Issue 13|WJG|www.wjgnet.com

Zhang M et al . Epidemiology of H. pylori  in elderly Chinese



ent ages. However, young-old persons had a significantly 
higher seropositivity for the type Ⅰ H. pylori strain than 
older-old persons in the selected group (Tables 1 and 2).

Distribution of H. pylori strains in different areas
The overall H. pylori infection rate was significantly higher 
in the mountainous district than in the urban and subur-
ban districts, while type Ⅰ H. pylori strain seropositivity 
was the reverse (Table 1).

Prevalence of H. pylori strains in different occupations
Of  the 2006 elderly persons, 1575 persons reported a 
definite occupation, among whom 1302 persons were 
seropositive, with a corresponding H. pylori infection rate 
of  82.7%. There was a significant difference in the total 
H. pylori infection rate between subjects who had been 
mental and manual workers; however, no difference of  
type Ⅰ H. pylori strain infection rate was found between 
them (Table 3).

Prevalence of H. pylori strains affected by different diet 
types
According to the structured questionnaire, a diet contain-
ing protein (e.g., chicken, duck, fish, meat, egg) more than 
3 d a week for at least 1-5 years was considered a high-

protein diet; a diet containing vegetables everyday and 
meat occasionally for at least 1-5 years was considered 
a vegetarian diet. The prevalence of  H. pylori infection 
and type Ⅰ H. pylori strain infection was higher in elderly 
persons on a vegetarian diet than those on a high-protein 
diet (Table 4).

DISCUSSION 

Studies have shown that the virulence of  CagA and VacA 
protein is immuno-independent, but they are strongly as-
sociated with each other in terms of  pathogenicity. The 
molecule size of  VacA is 87 kDa[11] .VacA is the major 
virulence factor of  H. pylori. It is encoded by the vacA 
gene, and regulates the virulence of  the vacuolating cell, 
inducing epithelial cell vacuolating proliferation. The 
molecule size of  CagA is 128 kDa, and it is encoded by 
the cagA gene[12]. There are two main virulent strains of  
H. pylori[13]: the type Ⅰ strain H. pylori expressing both 
the CagA and VacA proteins, and the type Ⅱ strain 
expressing neither of  them. The type Ⅰ strain of  H. py-
lori shows higher pathogenicity than the type Ⅱ strain, 
which was closely correlated to gastric cancer and peptic 
ulceration[14-16]. There have been many epidemiological 
reports on H. pylori infection. Some reports indicate that 
the Beijing area adult infection rate was approximately 
40%-50%[17]; however, there have been fewer investiga-
tions concerning the elderly generation. As the elderly 
population is increasing globally, we should pay more 
attention to geriatric infection rates. Therefore, we con-
ducted a seroepidemiological study of  type Ⅰ H. pylori 
strain infection in elderly persons in different parts of  
the Beijing area. The results showed that 83.4% of  the 
elderly people were seropositive for H. pylori infection 
(56% for type Ⅰ H. pylori strain and 27.4% for the type 
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n H. pylori  
infection rate

H. pylori  strains
Ⅰ Ⅱ

  Sex
     Male 1005   851 (84.7)      578 (57.5) 273 (27.2)
     Female 1001   822 (82.1)      546 (54.5) 276 (27.6)
  Age
     < 75 yr 1368 1140 (83.3)      792 (57.9) 348 (25.4)
     ≥ 75 yr   638   533 (83.5)       332 (52.0)a  201 (31.5)b

  Area
     Mountainous 
     (huairou)

  518   472 (91.1)      258 (49.8) 214 (41.3)

     Suburban 
     (daxing)

  522    403 (77.2)d    303 (58)d  100 (19.2)d

     Urban 
     (xuanwu)

  966    798 (82.6)d       563 (58.3)d  235 (24.3)d

     Total 2006 1673 (83.4) 1124 (56) 549 (27.4)

Table 1  Seropositivity for Helicobacter pylori  strains affected 
by age, sex and area  n  (%)

aP < 0.05, bP < 0.01 vs young-old persons. dP < 0.01 vs among urban, 
suburban and mountainous areas. H. pylori: Helicobacter pylori.

n H. pylori  
infection rate

H. pylori  strains
Ⅰ Ⅱ

  Mental work   647   514 (79.5) 351 (54.3) 163 (25.2)
  Manual work   928    788 (84.9)b 519 (55.9) 269 (29.0)
  Total 1575 1302 (82.7) 870 (55.2) 432 (27.4)

Table 3  Prevalence of Helicobacter pylori  strains affected by 
previous occupation  n  (%)

bP < 0.01 vs mental workers in the total Helicobacter pylori infection rate. H. 
pylori: Helicobacter pylori. 

  Age (yr) n H. pylori  infection rate

H. pylori  cases %

  60-64   395   343 86.8
  65-69   497   389 78.3
  70-74   476   408 85.7
  75-79   384   322 83.9
  ≥ 80   254   211 83.1
  Total 2006 1673 83.4

Table 2  Seropositivity of Helicobacter pylori  strains affected 
by age

H. pylori: Helicobacter pylori.

n H. pylori  
infection rate

H. pylori  strains
Ⅰ Ⅱ 

  Vegetarian diet   593   524 (88.4)      345 (58.2) 179 (30.2)
  High-protein diet 1413  1149 (81.3)b       779 (55.1)b 370 (26.2)
  Total 2006 1673 (83.4) 1124 (56) 549 (27.4)

Table 4  Helicobacter pylori  infection rate affected by diets  
n  (%)

bP < 0.01 vs elderly persons on a vegetarian diet. H. pylori: Helicobacter 
pylori.
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pylori infection rate was also significantly lower among 
the oldest portion of  the elderly population compared to 
the youngest. The decline may be related to social activ-
ity, with social factors reducing the influence of  H. pylori 
infection.

CONCLUSION
The prevalence of  H. pylori infection was higher in the 
elderly population in the Beijing area, and the type Ⅰ H. 
pylori strain was the major infection sub-strain. The 
type Ⅰ H. pylori strain infection rate was different by area, 
age and diet. Whether we can decrease the type Ⅰ H. py-
lori strain infection rate by changing some of  the factors 
mentioned, so as to decrease the incidence of  the corre-
lated digestive diseases, still requires further research.

COMMENTS
Background
With the ageing of society, more elderly people will suffer from digestive dis-
eases combined with Helicobacter pylori (H. pylori). In Beijing, there are no data 
regarding the pattern of H. pylori genotypes in elderly people.
Research frontiers
Recent studies have shown that H. pylori virulence factors, the cytotoxin-asso-
ciated gene product A (cagA) and vacuolating cytotoxin A (vacA), in addition to 
host and environmental factors, may be very important.
Innovations and breakthroughs
This study investigated the seroepidemiology of the cytotoxin-associated gene 
product cagA+ and vacuolating cytotoxin vacA+ strains of H. pylori in elderly 
people in Beijing, and assessed risk factors for seropositivity. This is the first 
prospective study conducted in China to investigate the genotype profiles of H. 
pylori.
Peer review
In this epidemiologic study entitled “Seroepidemiology of Helicobacter pylori in-
fection in elderly people in the Beijing region, China”, the authors considered a 
large elderly population and reported interesting associations between H. pylori 
seropositivity and subjects’ habits.

REFERENCES
1	 Dixon MF. Helicobacter pylori and peptic ulceration: histo-

pathological aspects. J Gastroenterol Hepatol 1991; 6: 125-130 
[PMID: 1912417 DOI: 10.1111/j.1440-1746.1991.tb01451.x]

2	 Tytgat GN, Noach LA, Rauws EA. Helicobacter pylori infec-
tion and duodenal ulcer disease. Gastroenterol Clin North Am 
1993; 22: 127-139 [PMID: 8449562]

3	 Parsonnet J, Friedman GD, Vandersteen DP, Chang Y, 
Vogelman JH, Orentreich N, Sibley RK. Helicobacter py-
lori infection and the risk of gastric carcinoma. N Engl J 
Med 1991; 325: 1127-1131 [PMID: 1891020 DOI: 10.1056/
NEJM199110173251603]

4	 Wotherspoon AC, Ortiz-Hidalgo C, Falzon MR, Isaacson 
PG. Helicobacter pylori-associated gastritis and primary 
B-cell gastric lymphoma. Lancet 1991; 338: 1175-1176 [PMID: 
1682595 DOI: 10.1016/0140-6736(91)92035-Z]

5	 Peek RM, Blaser MJ. Helicobacter pylori and gastrointestinal 
tract adenocarcinomas. Nat Rev Cancer 2002; 2: 28-37 [PMID: 
11902583]

6	 Ruggiero P. Helicobacter pylori and inflammation. Curr 
Pharm Des 2010; 16: 4225-4236 [PMID: 21184659 DOI: 10.2174
/138161210794519075]

7	 Sachs G, Scott DR, Wen Y. Gastric infection by Helicobacter 
pylori. Curr Gastroenterol Rep 2011; 13: 540-546 [PMID: 
21993716 DOI: 10.1007/s11894-011-0226-4]

Ⅱ strain). In H. pylori seropositive persons, type Ⅰ H. 
pylori strain infection had higher prevalence (67%) than 
the type Ⅱ strain. There was no significant difference in 
the prevalence of  H. pylori infection and no difference 
in the distribution of  H. pylori strains between men and 
women, which was consistent with reports from other 
countries[18]. The type Ⅰ H. pylori strain infection rate 
was 60%-80% in Western countries[19,20], and more than 
90% in Asian countries[21], indicating that the infection 
rate differed between populations and areas[22]. Our study 
aimed to investigate the elderly group in different parts 
of  the Beijing area [Xuanwu (urban), Daxing (suburban) 
and Huairou (mountainous)]. The results showed that the 
H. pylori infection rate of  the mountainous district was 
the highest (91.1%) and that the type Ⅰ H. pylori infec-
tion rate was 49.8% overall, representing 54.6% of  the 
infected persons. The prevalence of  H. pylori infection 
was relatively lower in the suburban area (77.2%) and its 
type Ⅰ strain H. pylori infection rate was 58% overall, rep-
resenting 75.1% among H. pylori-infected persons. These 
results indicated that the type Ⅰ H. pylori strain infection 
rate was significantly higher in the suburban area com-
pared with the mountainous area. This suggested that in 
different parts of  a country or in different geographical 
areas of  one province, the H. pylori infection rate may be 
different. Although the suburban population had a lower 
H. pylori infection rate than the mountainous area, its ma-
jor infected strain of  H. pylori was type Ⅰ. Whether this 
phenomenon was related to host factors, environmental 
factors or others, or if  this correlated with some high 
occurrence of  diseases, requires further epidemiological 
studies. On the other hand, in the study group, persons in 
the young-old group had a higher type Ⅰ H. pylori strain 
infection rate. H. pylori infection also varied for different 
occupations among the elderly population. Those who 
performed manual or technical labor had a higher infec-
tion rate than those with other non-manual occupations; 
however, there was no significant difference when com-
paring the sub-strains between these two groups. The 
type Ⅰ H. pylori infection rate was significantly higher in 
those with a mainly vegetarian diet than those whose diet 
was higher in protein. Studies have shown an association 
of  H. pylori seropositivity with a low frequency of  eating 
meat[23]. Other studies have shown that food antioxidant 
factors inhibit H. pylori infection[24-26]. Some scholars have 
reported that eating soy foods may reduce male H. pylori 
risk of  infection (especially beans containing the anti-
oxidant factors, isoflavones). This requires further study. 
There have been published reports that H. pylori infection 
was positively correlated with age, according to the statis-
tics displayed in age groups. In the elderly population, the 
total infection rate of  H. pylori was not significantly dif-
ference in the elderly of  different ages, while the H. pylori 
subtype (cagA, vacA) infection rate in the younger elderly 
and elderly was different. The World Health Organization 
and the Chinese Committee on Aging define the younger 
elderly as persons under the age of  75 years, and oldest-
old as persons aged 75 year and older. The type Ⅰ H. 

 COMMENTS

Zhang M et al . Epidemiology of H. pylori  in elderly Chinese



3639 April 7, 2014|Volume 20|Issue 13|WJG|www.wjgnet.com

8	 Liu YE, Gong YH, Sun LP, Xu Q, Yuan Y. The relationship 
between H. pylori virulence genotypes and gastric diseases. 
Pol J Microbiol 2012; 61: 147-150 [PMID: 23163215]

9	 Shimoyama T, Crabtree JE. Bacterial factors and immune 
pathogenesis in Helicobacter pylori infection. Gut 1998; 43 
Suppl 1: S2-S5 [PMID: 9764030]

10	 Laheij RJ, Straatman H, Jansen JB, Verbeek AL. Evaluation 
of commercially available Helicobacter pylori serology kits: 
a review. J Clin Microbiol 1998; 36: 2803-2809 [PMID: 9738024]

11	 Cover TL, Blaser MJ. Purification and characterization of the 
vacuolating toxin from Helicobacter pylori. J Biol Chem 1992; 
267: 10570-10575 [PMID: 1587837]

12	 Covacci A, Censini S, Bugnoli M, Petracca R, Burroni D, 
Macchia G, Massone A, Papini E, Xiang Z, Figura N. Molec-
ular characterization of the 128-kDa immunodominant anti-
gen of Helicobacter pylori associated with cytotoxicity and 
duodenal ulcer. Proc Natl Acad Sci USA 1993; 90: 5791-5795 
[PMID: 8516329 DOI: 10.1073/pnas.90.12.5791]

13	 Xiang Z, Censini S, Bayeli PF, Telford JL, Figura N, Rappuoli 
R, Covacci A. Analysis of expression of CagA and VacA 
virulence factors in 43 strains of Helicobacter pylori reveals 
that clinical isolates can be divided into two major types and 
that CagA is not necessary for expression of the vacuolating 
cytotoxin. Infect Immun 1995; 63: 94-98 [PMID: 7806390]

14	 Antonio-Rincón F, López-Vidal Y, Castillo-Rojas G, Lazca-
no-Ponce EC, Ponce-de-León S, Tabche-Barrera ML, Aguilar-
Gutiérrez GR. Pathogenicity island cag, vacA and IS605 gen-
otypes in Mexican strains of Helicobacter pylori associated 
with peptic ulcers. Ann Clin Microbiol Antimicrob 2011; 10: 18 
[PMID: 21569518 DOI: 10.1186/1476-0711-10-18]

15	 Wu AH, Crabtree JE, Bernstein L, Hawtin P, Cockburn M, 
Tseng CC, Forman D. Role of Helicobacter pylori CagA+ 
strains and risk of adenocarcinoma of the stomach and 
esophagus. Int J Cancer 2003; 103: 815-821 [PMID: 12516104]

16	 Nakamura S, Matsumoto T. Helicobacter pylori and gastric 
mucosa-associated lymphoid tissue lymphoma: recent prog-
ress in pathogenesis and management. World J Gastroenterol 
2013; 19: 8181-8187 [PMID: 24363507 DOI: 10.3748/wjg.v19.
i45.8181]

17	 Zhang DH, Zhou LY, Lin SR, Ding SG, Huang YH, Gu F, 
Zhang L, Li Y, Cui RL, Meng LM, Yan XE, Zhang J. Epidemi-
ology of Helicobacter pylori infection in Shandong and Bei-
jing areas. Zhonghua Nei Ke Za Zhi 2009; 48: 1004-1007 [PMID: 

20193516]
18	 Graham DY, Malaty HM, Evans DG, Evans DJ, Klein PD, 

Adam E. Epidemiology of Helicobacter pylori in an as-
ymptomatic population in the United States. Effect of age, 
race, and socioeconomic status. Gastroenterology 1991; 100: 
1495-1501 [PMID: 2019355]

19	 Crabtree JE, Taylor JD, Wyatt JI, Heatley RV, Shallcross 
TM, Tompkins DS, Rathbone BJ. Mucosal IgA recognition of 
Helicobacter pylori 120 kDa protein, peptic ulceration, and 
gastric pathology. Lancet 1991; 338: 332-335 [PMID: 1677696 
DOI: 10.1016/0140-6736(91)90477-7]

20	 Audibert C, Burucoa C, Janvier B, Fauchère JL. Implication 
of the structure of the Helicobacter pylori cag pathogenic-
ity island in induction of interleukin-8 secretion. Infect 
Immun 2001; 69: 1625-1629 [PMID: 11179336 DOI: 10.1128/
IAI.69.3.1625-1629.2001]

21	 Maeda S, Ogura K, Yoshida H, Kanai F, Ikenoue T, Kato N, 
Shiratori Y, Omata M. Major virulence factors, VacA and 
CagA, are commonly positive in Helicobacter pylori iso-
lates in Japan. Gut 1998; 42: 338-343 [PMID: 9577338 DOI: 
10.1136/gut.42.3.338]

22	 Zhang WD, Hu FL, Xiao SD, Xu ZM. The Team of Collabo-
ration of Helicobacter pylori research in China. Prevalence 
of Helicobacter pylori infection in China. Xiandai Xiaohua ji 
Jieru Zhenliao 2010; 15: 265-270

23	 Alvarado-Esquivel C. Seroepidemiology of Helicobacter py-
lori infection in a Mennonite community in Durango State, 
Mexico. Helicobacter 2013; 18: 215-221 [PMID: 23279313 DOI: 
10.1111/hel.12032]

24	 Guo Z, Li Y, Xu Z, Ji F, Wang L, Chen K. A case-control 
study on risk factors of helicobacter pylori infection in out-
patients with stomach diseases. Zhonghua Yu Fang Yi Xue Za 
Zhi 2002; 36: 187-190 [PMID: 12410954]

25	 Zhang YW, Eom SY, Yim DH, Song YJ, Yun HY, Park JS, 
Youn SJ, Kim BS, Kim YD, Kim H. Evaluation of the relation-
ship between dietary factors, CagA-positive Helicobacter 
pylori infection, and RUNX3 promoter hypermethylation in 
gastric cancer tissue. World J Gastroenterol 2013; 19: 1778-1787 
[PMID: 23555166 DOI: 10.3748/wjg.v19.i11.1778]

26	 Wang XQ, Yan H, Terry PD, Wang JS, Cheng L, Wu WA, Hu 
SK. Interaction between dietary factors and Helicobacter py-
lori infection in noncardia gastric cancer: a population-based 
case-control study in China. J Am Coll Nutr 2012; 31: 375-384 
[PMID: 23529995 DOI: 10.1080/07315724.2012.10720447]

P- Reviewer: Tsikas D    S- Editor: Song XX    
L- Editor: Stewart G    E- Editor: Wang CH

Zhang M et al . Epidemiology of H. pylori  in elderly Chinese



© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza, 

315-321 Lockhart Road, Wan Chai, Hong Kong, China
Fax: +852-65557188

Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com

http://www.wjgnet.com

I S S N  1 0  0 7  -   9  3 2  7

9    7 7 1 0  07   9 3 2 0 45

1  3


	3635
	WJGv20i13Back cover

