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Background and aims: The development of atrophic chronic gastritis (ACG) is multifactorial, involv-
ing environment as well as host responses to Helicobacter pylori infection. The aim of this study was to
determine factors involved in ACG in a European dyspeptic population.
Methods: Data concerning sociodemographics, social behaviour, biological aspects, diet, and
virulence factors of H pylori strains were collected in a cross sectional study from 19 European centres
in 14 countries. Dyspeptic H pylori positive patients with ACG or non-ACG (NACG) at histology were
included. Anti-CagA antibodies were evaluated by two immunoblot tests and anti-VacA antibodies by
one. Logistic regression models were constructed, and estimated odds ratios (ORs) and 95%
confidence intervals (95% CI) were calculated from the coefficients.
Results: Of the 451 patients included in the study, 267 were analysed: 202 had NACG and 65 ACG.
Mean age was 44.4 years and 63% were women. Risk factors for atrophy identified by multivariate
analysis were: age over 60 years (OR 4.14, 95% CI 1.79–9.58), coffee consumption (OR 2.35, 95%
CI 1.07–5.16), sedative consumption (OR 2.17, 95% CI 1.04–4.52), and harbouring anti-CagA and
anti-VacA antibodies simultaneously (OR 3.09, 95% CI 1.26–7.56), while the odds were significantly
reduced for those with an anxiety score of 6 or more (OR 0.45, 95% CI 0.21–0.99).
Conclusion: The simultaneous presence of anti-CagA and anti-VacA antibodies enhanced the risk of
ACG in European dyspeptic patients. Failure to discern diet and family history as risk factors for ACG
may suggest that diet is homogeneous in Europe and that most of the risk factors for ACG identified so
far are identical to risk factors for H pylori infection.

Chronic gastritis, both non-atrophic (NACG) and

atrophic (ACG), and its relationship with Helicobacter
pylori infection have been the subject of numerous

studies. These diseases were first described in anecdotal

reports. Population based surveys were carried out in the

1960s and 1970s1–4 and it was demonstrated that NACG can

progress to ACG. These studies also showed an association

between ACG and the pathogenesis of gastric cancer and other

gastric diseases.5 6

More recently, studies have shown that H pylori infection in

NACG and ACG varies among countries and populations and

is dependent on socioeconomic conditions.7 8 Although H pylori
infection seems to be a prerequisite for ACG, it does not

explain the full picture.9–11 Not all subjects infected by H pylori
will develop ACG and some who do progress to gastric cancer

while others do not.

The aim of the Eurohepygast study was to observe the pro-

gression of chronic gastritis over a three year period in a Euro-

pean dyspeptic population. Data collected from the Eurohep-

ygast population at inclusion in the cohort were used to better

elucidate why patients have ACG. The odds of the presence of

ACG were modelled in relation to different variables linked to

sociodemographic, host, and environmental characteristics,

and antibody response to H pylori infection.

PATIENTS AND METHODS
Study design and sample
In this cross sectional analysis, we have compared patients with

ACG and NACG based on data collected at inclusion in the

Eurohepygast study. Patients consulting for dyspepsia in one of

the 19 participating centres from 14 different countries were

included. Patients with a diagnosis of non-ulcer dyspepsia, aged

between 18 and 75 years, requiring an endoscopy, and with

chronic gastritis on histology were included. A detailed

questionnaire was filled out by the clinician or a research nurse,

and a blood sample was taken from eligible patients.

Endoscopy
Four biopsies were obtained from the mid antrum, two for his-

tology and two for culture. Three biopsies were taken from the

mid corpus on the greater curve, two for histology and one for

culture. Biopsies for histology were placed in 10% formalin and

the remainder immediately frozen at −80°C. Macroscopic

findings were recorded as per the Sydney classification for

endoscopists.12

Histopathological diagnosis
Biopsies were routinely embedded in paraffin blocks, then cut

and stained in each local centre. The stained slides were sub-

sequently examined by a single expert gastrointestinal

pathologist (PS) using the updated Sydney classification.13 14

Two histopathological entities were delineated: NACG and

ACG. NACG was defined as any grade of inflammation with no

atrophy in either the corpus or antrum. ACG was defined as

antral atrophy alone, antral intestinal metaplasia (IM) alone,

corpus atrophy alone, corpus atrophy associated with corpus

IM, or corpus IM alone. Patients with missing or inadequate

biopsies were excluded from the analysis.

Culture of H pylori
Biopsies obtained from the antrum and corpus were cultured

locally according to a common protocol15 agreed upon by the

participating microbiologists.
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Serological testing
(A) Anti-H pylori antibodies by an enzyme immunoassay

(EIA): Pyloriset EIA-G test (Orion Diagnostica, Espoo,
Finland).16

(B) Anti-H pylori, anti-CagA, and anti-VacA antibodies by
immunoblot Chiron RIBA H pylori SIA (Chiron Diagnos-
tics Emeryville, California, USA).17

(C) Anti-CagA antibodies by an inhouse immunoblot per-
formed in one of the centralised facilities.18

(D) Anti-CagA antibodies only by a modified inhouse enzyme
linked immunosorbant assay (ELISA).19

Determination of serological status
To be classified as positive for H pylori infection, concordant

results of two different serological tests were required: the EIA

and Chiron immunoblot. If these results were discordant, the

results of serology were considered indeterminable. Two of the

three tests for CagA had to be positive for the patient to be

deemed CagA positive. The first two tests applied were the

inhouse immunoblot and the CagA ELISA; in the case of dis-

cordance, the Chiron immunoblot alone was then considered.

The chiron immunoblot alone was used to determine positiv-

ity for anti-VacA antibodies.

Definition of H pylori status
Patients were considered to be infected with H pylori if one of

three tests was positive: culture, serology, or histology. Patients

were considered infection free when two of the three tests

were negative, and the third result was either negative,

indeterminable, or missing.

Variables
The 34 variables included in the analysis were divided into five

groups.
The first group included all variables related to socio-

demographic factors: age was considered a binary variable—60
years of age or less, or over 60 years. Origin of birth was consid-
ered as: (i) Western Europe, (ii) Eastern Europe, and (iii) others
(defined as Middle East, Africa, the Americas, or West Indies).
Educational level achieved was considered as: (i) illiterate-
primary, (ii) secondary, or (iii) apprenticeship, university level.
Family composition was considered as: (1) number of siblings:
(i), 0, (ii) 1 or 2, or (iii) 3 or more; (2) birth rank: (i) first, (ii)
second, or (iii) third and following; and (3) finally, these two
variables were coded as: only child or oldest, and second or
more. The composition of the actual family was analysed as fol-
lows: (1) marital status: single versus married (including
widow); (2) number of children: none versus one or more; (3)
patient’s and patient’s partner’s profession: higher and interme-
diate profession-managerial workers; sales-clerical and related
workers, services workers; agriculture-production-transport-
equipment workers; workers not classified elsewhere or unem-
ployed; and (4) occupational status of the family: upper and
middle, intermediate, skilled workers and clerical, semi-skilled,
and unskilled workers.

The second group contained variables related to behaviour
including: smoking habits (never, ex, or actual), consumption
of alcohol (occasionally, weekends only or everyday), sleeping
tablets, and tranquillisers, and anxiety. The latter was
measured according to the scale proposed by Covi and
colleagues,20 21 with a score of 0–5 representing no anxiety and
a score of 6–12 indicating the presence of anxiety.

The third group corresponded to variables related to the
patient such as body mass index (BMI kg/m2; normal value
23.4±3.2 in women and 24.3±3.3 in men22) and blood pressure
(mm Hg), considered normal, high, or low.23 Also included
were ABO and rhesus blood groups, family history of digestive
diseases including stomach cancer or surgery, gastric ulcer,
and colon cancer; and a history of the present disease (dura-
tion of dyspepsia).

The fourth group included variables related to diet. A self

evaluation questionnaire based on the frequency and amount

of certain foodstuffs consumed was administered. A principal

component analysis was performed using Statbox 2.5 (Grim-

mer Logiciels, Paris, France 1997) for variables linked to diet in

order to determine the patient’s nutritional profile.24

The fifth group included putative virulence factors of H
pylori, as measured by anti-CagA and anti-VacA antibodies.

Data analysis
Statistical analysis was performed using STATA 5.0 statistical

software (Stata Corporation, Texas, USA 1997). The distribu-

tion of ACG and NACG in different strata of the variables was

compared using a Mantel-Haenzsel χ2 test, a Student’s t test, or

ANOVA when appropriate. In each group of variables, the odds

for the presence of ACG compared with NACG were

calculated. An intermediate multivariate analysis was then

performed on each of the five groups of variables independ-

ently, including all variables associated with atrophy (p<0.25)

in the univariate analysis. Each of the five models was

adjusted for age as a dichotomous variable and sex. All

variables associated with the presence of ACG (p<0.05) in

each intermediate model were gathered into a final model. The

multivariate analysis was performed by logistic regression

using a backward elimination procedure of variables not

significantly associated with the presence of ACG (p=0.05).25

Estimated odds ratios (ORs) and 95% confidence intervals

(95% CI) were calculated from the coefficients examined. The

significance of the coefficient of a variable was tested using the

likelihood ratio test, at each step of the construction of the

logistic model. Confounding variables and interactions were

evaluated as recommended.25

Ethics
At inclusion, each patient was required to sign an informed

consent and the study protocol was accepted by the local eth-

ics committee of each hospital.

RESULTS
Overall, 451 patients were enrolled in the cohort but 184 were

excluded. Forty four had normal mucosa on histological

review by the expert gastrointestinal pathologist. The other

122 patients were excluded as their biopsies were inadequate

or unobtainable. In 13, H pylori status could not be reliably

determined and in five with chronic gastritis H pylori status

was negative. Thus 267 biopsy proven H pylori infected patients

with chronic gastritis were analysed: 202 had NACG and 65

had ACG. Mean age of the patients was 44.4 years (range

19–72.5; SD 12.5) and 168 (63%) were women; mean age was

the same for both sexes. At endoscopy, macroscopically

normal mucosa was observed in 166 (82.6%) NACG patients

and 47 (72.3%) ACG patients (p=0.07).

Analysis of sociodemographic data
As shown in fig 1, there was no apparent trend towards an

increase in the proportion of patients with atrophy with age,

up to the age of 60 years, and therefore age was entered as a

dichotomous variable in the logistic regressions. Among the

different variables analysed (table 1), the following were asso-

ciated with an increased odds for the presence of ACG

compared with NACG (p<0.25): age over 60 years; birth place

Eastern Europe, Asia, the Americas, or Africa compared with

Northern Europe; a primary school educational level versus

university level of education; having more than one child; and

being retired. In the multivariate intermediate model, only age

proved to be a significant factor in predicting the presence of

ACG (p=0.05).

Analysis of variables linked to the host
None of the variables studied (blood group, rhesus group,

family history of gastric disease, duration of dyspeptic
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symptoms, blood pressure, or BMI) was linked to the

presence of ACG (p<0.25) and therefore none was used to

construct an intermediate model or to adjust the final

model.

Analysis of variables linked to behaviour
Consumption of coffee, tranquillisers, or sleeping tablets

was associated with the presence of ACG (p=0.25)

(table 2). Conversely, anxiety (score 6–12) was associated

with a reduced odds for ACG. Interestingly, among patients

not taking tranquillisers or sleeping tablets, the proportion

of cases with ACG was not significantly different between

those without anxiety (score 0–5) and those suffering from

anxiety (score 6–12) (23.7% v 17%, respectively; p=0.34)

which was not the case among patients taking tranquillisers

or sleeping tablets (45.4% v 17.8%, respectively; p=0.022).

In the intermediate multivariate logistic regression model,

adjusted for age and sex, only coffee consumption remained

associated with ACG (p<0.05). Anxiety score and

consumption of tranquillisers or sleeping tablets were

maintained in the model because their ORs almost

reached significance. No interaction was observed between

them. These three variables were included in the final

model.

Analysis of variables linked to diet
The principal component analysis did not reveal any

association profile. Therefore, consumption and the type of

Figure 1 Proportion of atrophic chronic gastritis (ACG) cases
according to age group (n=267).
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Table 1 Univariate analysis of sociodemographics factors associated with atrophic
chronic gastritis in a European dyspeptic population (n=247)

NACG ACG
Unadjusted
OR 95% CIn % n %

Age
60 y or less 171 79.2 45 20.8 1 —
>60 y 16 51.6 15 48.4 3.56 1.64–7.75

Sex
Male 65 72.2 25 28 1 —
Female 122 77.7 35 22 0.74 0.41–1.35

Country of origin
Western Europe 67 80.7 16 19.3 1 —
Eastern Europe 111 74.0 39 26.0 1.47 0.8–2.8
Other* 9 64.3 5 35.7 2.32 0.7–7.9

Ethnic status
Northern Europe 93 76.2 29 23.8 1 —
Southern Europe 74 77.9 21 22.1 0.91 0.5–1.7
Middle Eastern 14 66.7 7 33.3 1.60 0.6–4.3
African, Indian, Mongoloids 6 66.7 3 33.3 1.60 0.4–6.8

Educational level
Illiterate, primary 38 82.6 8 17.4 1 —
Secondary 117 75.5 38 24.5 1.54 0.7–3.6
University 32 69.6 14 30.4 2.08 0.8–5.6

No of siblings
0 14 77.8 4 22.2 1 —
1 or 2 90 76.9 27 23.1 1.05 0.32–3.46
3 83 74.1 29 25.9 1.22 0.37–4.01

Rank order
Oldest or only child 66 75.0 22 25.0 1 —
Second or more 121 76.1 38 23.9 0.94 0.51–1.72

No of children
None 42 82.4 9 17.6 1 —
1 or more 145 74.0 51 26.0 1.64 0.7–3.6

Marital status
Single 26 83.9 5 16.1 1 —
Other 161 74.5 55 25.5 1.78 0.6–4.8

Patient’s profession†
Gp 0–1–2–3 46 76.7 14 23.3 1 —
Gp 4–5 31 73.8 11 26.2 1.16 0.5–2.9
Gp 6–7–8–9 28 82.4 6 17.6 0.70 0.2–2.0
Other‡ 57 83.8 11 16.2 0.63 0.3–1.5
Retired/not classified elsewhere 21 56.8 16 43.2 2.50 1.03–6.1

NACG, non-atrophic chronic gastritis; ACG, atrophic chronic gastritis; OR, odds ratio; 95% CI, 95%
confidence interval.
*Asia, Africa, Americas, overseas.
†0–3: professional, administration, clerical, and related workers; 4–5: sales and service workers; 6–9:
agriculture, nature, production, transport workers.
‡Unemployed, no occupation, student, or not classified.

Risk factors for atrophic chronic gastritis 781
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different foods were analysed using the mean (SEM).

Consumption of vegetables and fruit, potatoes, pork, other

meats, fish, smoked protein, raw animal protein, cooked veg-

etable protein, spicy foods, salt, and vitamin C were considered

independently. No association was observed between types of

food or quantity intake and the presence of ACG. Therefore,

construction of a multivariate intermediate model was

unnecessary, and none of these variables was included in the

final model.

Analysis of markers of H pylori pathogenicity
A total of 71.5% of patients had antibodies against the CagA

antigen and 34.0% against the VacA antigen (n=235). Most

patients with anti-VacA antibodies also had anti-CagA

antibodies (68/80 (85%)), and in 55/67 (82%) with no

anti-CagA antibodies, anti-VacA antibodies were also absent.

A VacA positive-CagA negative profile only occurred in 12/235

(5%) patients. Twenty seven of 68 patients (40%) with

anti-CagA and anti-VacA antibodies had ACG compared with

10 of 55 (18%) without the antibodies (OR 3.2, 95% CI

1.4–7.4) (table 3); CagA positive-VacA negative (OR 1.42, 95%

CI 0.6–3.2) and VacA positive-CagA negative (OR 0.41, 95%CI

0.1–3.5) cases did not show any association with ACG. Multi-

variate intermediate analysis was performed, and only one

variable was considered from the results of table 3: the combi-

nation of anti-CagA and anti-VacA antibodies.

Multivariate analysis
Multivariate analysis included all variables associated with

ACG, at a p value <0.05, in the intermediate models. The fol-

lowing variables were included: age 60 or less or over 60 years,

sex, consumption of coffee, consumption of tranquillisers or

sleeping tablets, stress score (dichotomised as 0–5 v 6–12), and

anti-CagA and anti-VacA antibody status. All except sex

remained significantly associated with the presence of ACG

compared with NACG (table 4).

Risk factors were: age over 60 years (OR 4.14, 95% CI 1.79–

9.58), consumption of coffee (OR 2.35, 95% CI 1.07–5.16),

consumption of tranquillisers or sleeping tablets (OR 2.17,

95% CI 1.04–4.52), and the presence of CagA and VacA

antibodies (OR 3.02, 95% CI 1.26–7.56). The presence of anxi-

ety had an inverse effect: patients with a of score 6–12 versus

Table 2 Univariate analysis of behaviour and drug intake factors associated with
atrophic chronic gastritis in the European dyspeptic population (n=260)

NACG ACG
Unadjusted
OR 95% CIn % n %

Smoking habit
Non-smoker 112 76.7 34 23.3 1 —
Ex smoker 26 63.4 15 36.6 1.90 0.9–4.0
Smoker 58 79.5 15 20.5 0.85 0.4–1.7

Consumption (pack/year)
0 112 76.7 34 23.3 1 —
<20 56 73.7 20 26.3 1.17 0.6–2.2
>20 28 73.7 10 26.3 1.10 0.5–2.5

Alcohol consumption
None 55 75.3 18 24.7 1 —
Yes 125 77.2 37 22.8 0.90 0.5–1.7
Weekends only 16 64.0 9 36.0 1.72 0.6–4.5

Coffee consumption
None 64 84.2 12 15.8 1 —
Yes 132 71.7 52 28.3 2.10 1.0–4.2

Sleeping tablets or tranquillisers
No 155 77.9 44 22.1 1 —
Yes 41 67.2 20 32.8 1.72 0.9–3.2

Stress score
0–5 (not anxious) 128 71.9 50 28.1 1 —
6–12 (anxious) 68 82.9 14 17.1 0.53 0.3–1.0

NACG, non-atrophic chronic gastritis; ACG, atrophic chronic gastritis; OR, odds ratio; 95% CI, 95%
confidence interval.

Table 3 Antibodies linked to atrophic chronic gastritis in the European dyspeptic
population (n=235)

NACG ACG
Unadjusted
OR 95% CIn % n %

Anti-CagA
Negative 56 83.6 11 16.4 1 —
Positive 117 69.6 51 30.4 2.22 1.1–4.6

Anti-VacA
Negative 121 78.1 34 21.9 1 —
Positive 52 65.0 28 35.0 1.92 1.1–3.5

Anti-CagA-anti-VacA
CagA and VacA neg 45 81.8 10 18.2 1 —
CagA pos only 76 76.0 24 24.0 1.42 0.6–3.2
VacA pos only 11 91.7 1 8.3 0.41 0.1–3.5
CagA and VacA pos. 41 60.3 27 39.7 2.96 1.3–6.9

NACG, non-atrophic chronic gastritis; ACG, atrophic chronic gastritis; OR, odds ratio; 95% CI, 95%
confidence interval.
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those with a score of 0–5 had a lower risk of atrophy (OR 0.45,

95% CI 0.21–0.99).

No interaction was identified, particularly between age and

the presence of specific antibodies.

DISCUSSION
The onset of ACG is a dynamic process and needs to be

followed over time. However, this cross sectional study

revealed important factors associated with the presence of

ACG in a European population presenting with non-ulcer dys-

pepsia and chronic gastritis on histology and infected with H
pylori.

We revealed similar environmental and lifestyle factors

related to the presence of ACG, as in other studies.26–29 In this

analysis, the comparator group did not comprise healthy

asymptomatic individuals without gastritis and this may have

biased the findings. Environmental factors may only have a

limited role in the presence of ACG in this study population.

The study emphasised the important role of the pathogenic

properties of CagA and VacA of the H pylori strain as determi-

nants of ACG. However, the effect of the presence of anti-VacA

or anti-CagA antibodies alone on the risk of ACG could not be

evaluated due to the small sample size. Most patients with

anti-CagA antibodies also had anti-VacA antibodies. Only one

patient had ACG and only anti-VacA antibodies. The risk of

atrophy was greater when both antibodies were present. This

is in agreement with previous studies that have reported an

association between anti-CagA antibodies, as a marker of

strain virulence, and ACG.30–34 Currently, few data are available

on anti-VacA antibodies as a marker of virulence. It is known

that toxin production is dependent on the particular type of

gene alleles; for example, strains with the s1m1 genotype are

known to produce high amounts of VacA toxin in vitro.35 The

vacA gene is always present in H pylori while anti-VacA

antibodies are present in only a small proportion of infected

patients,35 possibly because antibodies occur only when the

amount of toxin produced is high enough to stimulate an

immune response. This test may therefore be a pragmatic way

to evaluate the production of toxin in vivo.

Serology was performed in this study to avoid as much as

possible false negative results of the invasive tests (culture and

histology) when ACG was present.36 H pylori serology has been

shown to be reliable in the presence of atrophy whereas inva-

sive tests are not.37 Although bias could not be avoided, inclu-

sion bias in particular, this population is as close as possible to

any H pylori infected population consulting for dyspepsia in a

gastroenterology department and in whom ACG or NACG has

been diagnosed. Furthermore, no differences were found

between patients included and patients analysed according to

the variables studied. To minimise potential centre bias, the

country of origin was taken into account in the univariate

analysis. No association was found between the variable

“country of origin” and the presence of ACG, allowing its divi-

sion into three groups according to the estimated risk of expo-

sure to H pylori infection: Western Europe, Eastern Europe,
and other (Iran, Turkey, Africa, and the French West Indies).

Among the sociodemographic variables, apart from age (as
expected), no variable was found to modify the odds for ACG.
The question remains whether the effect of age on ACG is a
cohort effect linked to the dynamics of H pylori infection38 or
simply the effect of ageing on the gastric mucosa. One possi-
ble explanation for the absence of an association with
sociodemographic variables is that, in this study, all patients
were infected with H pylori. This tends to reduce heterogeneity

with regard to exposure to the potential risk factors during

childhood. Although the principal recruitment criterion of

these patients was the presence of chronic gastritis and not H
pylori infection, all 272 patients recruited with chronic gastri-

tis, except five, were infected by this bacterium (among these

five, four had NACG and one had ACG).

Several previous studies have suggested that the relation-

ship between gastric cancer and family history may be due to

genetic factors,39–43 environmental factors operating in child-

hood and early adult life,44 or clustering of H pylori infection.45

In 1986, Bonney et al demonstrated that ACG is linked to age

and to a history of maternal ACG46 but this has not been con-

firmed by others.47 48 Furthermore, it is suggested that mothers

play an important role in the transmission of H pylori. In the

present study, the effect of a family history of gastric cancer

may be masked by the fact that only H pylori positive patients

with chronic gastritis were enrolled.

The absence of any association between ACG and diet is

difficult to explain. There are conflicting reports in the

literature.10 26 27 49 Europe is relatively small and diet is rather

homogeneous, principally among urban dwellers. For in-

stance, 89% of patients in the present study ate raw vegetables

or fruit at least once a day while 77% had animal protein at

least twice per week. From a global stance, the present

dyspeptic study population appeared to have a well balanced

diet. The questionnaire on diet was designed to make it

simple, easy to administer, and easy to answer. This question-

naire was not as detailed as those used by nutritionists and

only gave an approximation of dietary factors.

A positive association between stomach cancer and

smoking habits was found although the effect was not as

strong as in the more usual smoke related cancers.50–52 The role

of smoking in ACG is still a subject of debate. Some studies

suggest a relationship10 while most do not.28 27 While smoking

was not found to be associated with the presence of ACG in

this study, we cannot exclude the fact that it may be associated

with evolution from ACG to gastric cancer, as has been found

in other studies.10 Jedrychowski and colleagues53 have empha-

sised the importance of alcohol and smoking in the transition

from gastritis to IM. In the present study, alcohol consumption

was not found to be associated with ACG. The number of

answers to questions concerning alcohol consumption did not

permit analysis of the number of alcohol units drunk over a

period of time. Indeed, patients self estimated the number of

Table 4 Final logistic regression model for atrophic chronic gastritis in the European dyspeptic population (n=234)

Unadjusted
OR*

Adjusted
OR* 95% CI p Value

Age (over 60 y v <60 y) 3.64 4.14 1.79–9.58 0.001
Sex (male v female) 0.74 1.09 0.55–2.14 0.809
Coffee consumption (yes v no) 2.10 2.35 1.07–5.16 0.033
Sleeping tablet or tranquilliser intake (yes v no) 1.72 2.17 1.04–4.52 0.038
Stress score (6–12, anxious v 0–5, not anxious) 0.53 0.45 0.21–0.99 0.038
Anti-CagA-anti-VacA (v both neg)

CagA positive VacA negative 1.42 1.39 0.58–3.34 0.454
VacA positive CagA negative 0.41 0.32 0.03–3.06 0.324
CagA and VacA positive 2.96 3.09 1.26–7.56 0.013

OR, odds ratio; 95% CI, 95% confidence interval.
*OR adjusted on all variables of the models.
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alcohol units drunk only if they were daily or weekend drink-

ers: 14 of 266 patients claimed to be daily drinkers, and 26

weekend drinkers. The protective effect of anxiety and, in par-

ticular, in patients taking tranquillisers or sleeping tablets,

may be worth exploring in relation to the presence of ACG. It

could be linked to secretion of hormones having a protective

effect on the gastric mucosa54 or to a simple sampling effect.

Another limitation is the anxiety scale used which was origi-

nally created by clinicians for symptomatic volunteers and

ambulatory patients enrolling in clinical trials.20 21 55 56

In 1986, Sipponen and colleagues6 noted that both antral

and corpus atrophy were independent risk factors for gastric

cancer. In their study, the OR for antral atrophy was approxi-

mately 18 and that for corpus atrophy 3–6. Indeed, the

presence of severe panatrophy (atrophy both in the antrum

and corpus) multiplied the marginal risk, and the OR for can-

cer increased by up to 80–90. In the present study, subgroup

analysis was impossible because of the limited number of rel-

evant cases and therefore antral and corpus atrophy were

regrouped as one entity (ACG). The dynamics of H pylori gas-

tritis suggest that its progression to ACG occurs at a rate of

1–2% per year and continues at the same rate from one grade

of ACG to the next.1 57

More than half of infected subjects develop some degree of

ACG during their lifetime58 but despite the fact that ACG is a

premalignant condition, very few patients develop gastric

cancer.59 Some cases of ACG may even regress.60 61 It seems

plausible that the factors associated with the presence of ACG

may be, at least partly, different from those associated with the

presence of gastric cancer. Despite this, most studies on risk

factors for ACG or gastric cancer have evaluated the same fac-

tors.

Indeed, if the presence of strains inducing anti-CagA or

anti-VacA antibodies increases the OR for ACG, it is possible

that other unknown bacterial pathogenic factors, unexplored

environmental factors, or specific host genetic factors46 62–67

may be involved.

In conclusion, the present observations of a European dys-

peptic population with chronic gastritis indicate that the risk

of presenting with ACG was enhanced by the simultaneous

presence of anti-CagA and anti-VacA antibodies. Our findings

also support the fact that most differences between NACG and

ACG patients, when H pylori infection was not taken into

account, may have been due to differences in exposure to the

risk factors for the infection. However, the current results were

derived from a cross sectional study and therefore should be

confirmed in a prospective analysis of the cohort after three

years of observation.
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