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a b s t r a c t

Background: Atrophic gastritis (AG) is often considered an autoimmune disorder and is associated with
other autoimmune diseases. HLA-DRB1 alleles are often associated with autoimmune diseases, however
HLA-DRB1 genotyping data in AG patients are lacking. The objective of the study was to evaluate the
prevalence of HLA-DRB1 in AG patients.
Methods: The occurrence of HLA-DRB1 alleles was assessed in 89 Italian AG patients (69.1% female)
and 313 controls (47.3% females). Genomic DNA was extracted from peripheral venous blood, PCR-
coamplified for HLA-DRB1 and typed using a reverse line-blot assay.
Results: Compared to controls, prevalence of HLA-DRB1*03 (28.1% vs. 15.9%, p = 0.01) and HLA-DRB1*04
(25.8% vs. 14.4%, p = 0.01) was greater in AG patients, conferring an OR of 2.05 and 2.07, respectively. HLA-
DRB1*01 occurred more frequently in controls than in AG patients (11.5% vs. 3.4%, p = 0.01) conferring
an OR of 0.27. AG patients carrying the HLA-DRB1*03 or *04 alleles were characterised by having more
frequently autoimmune thyroid disease (70.4% vs. 42.2%, p = 0.01) and intestinal metaplasia (86.4% vs.
62.2%, p = 0.01).
Conclusions: In our population, over 50% of AG patients carry the HLA-DRB1*03 or *04 alleles associated
with autoimmune diseases, suggesting that this subset of AG patients has a genetic predisposition to
autoimmunity.

© 2010 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

1. Background

Atrophic body gastritis (AG) occurs in about 2% of the general
population [1,2] and up to 3-fold more frequently in patients asso-
ciated with autoimmune disorders such as autoimmune thyroid
disease (ATD) or type I diabetes [3,4]. From a pathological point of
view, AG is characterised by disappearance of the oxyntic glands
leading to the loss of production of chlorhydric acid and intrinsic
factor [5]. Hypochlorhydria causes the loss of feedback on gastrin
production, thus hypergastrinaemia together with low pepsinogen
I levels as well as the presence of ECL hyperplasia are features of
AG [6,7]. Characteristic of AG is also considered the positivity of
autoantibodies to gastric parietal cells and to intrinsic factor [8,9].
AG is a chronic, often silent pathological lesion, which may manifest
itself clinically as iron deficiency anaemia (IDA) [10,11] or in a later
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stage of the disease as pernicious anaemia (PA), defined as cobal-
amin malabsorption caused by the inadequate secretion of gastric
intrinsic factor [12].

AG is often considered an autoimmune disorder [12], but the
pathogenesis of AG is probably more complex involving interac-
tions between genetic and environmental factors. Experimental
and clinical data suggest that Helicobacter pylori infection may be
the trigger of gastric autoimmunity, and thus AG and PA [13–15],
but this issue still awaits a definite clarification. A genetic predis-
position to AG and PA has been suggested by its familial clustering,
the presence of autoantibodies to gastric parietal cells, and the
presence of AG in 20–30% of relatives of PA patients [12,16]. Con-
cordance with respect to PA has been observed in 12 sets of
monozygotic twins, strongly suggesting a genetic predisposition
to the development of the disease [17]. The association of spe-
cific alleles of class II genes of the human leucocyte antigen (HLA)
region, in particular at the DRB1 locus, is well established in many
autoimmune diseases, such as systemic lupus erythematosus, type
1 diabetes, rheumatoid arthritis as well as ATD [18,19]. Few pre-
vious studies, performed in the early 80 s, have focused on the
evidence of a link between PA and particular HLA molecules, sug-
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gesting genetic heterogeneity. Associations of PA with HLA-DR2,
-DR4 and -DR5 antigens [20–23] have been reported, and in PA
patients with a concomitant endocrine disease the occurrence of
HLA-DR3/DR4 antigens has been observed [20]. In these studies, the
HLA antigens were detected using serological assays and the study
population was limited to AG patients with concomitant PA. More-
over, these studies were performed before routine gastroscopy and
a histological consensus classification of gastritis was introduced
[24].

To our knowledge, recent studies focusing on HLA-DRB1 geno-
typing in patients with biopsy-proven AG are lacking. Based on this
background, the aim of the current study was to evaluate the role of
HLA-DRB1 genotypes in a well-defined population of AG patients.

2. Materials and methods

2.1. Study population and design

Following a case–control study design, we compared the occur-
rence of HLA-DRB1 alleles between a series of AG patients from
central Italy (Latium region) and an unrelated control group with-
out AG, recruited from the same geographical region. All patients
were of Caucasian origin. In addition, we investigated in a cross-
sectional manner whether the AG patients carrying the most
frequently observed HLA-DRB1 phenotypes were characterised by
specific clinical features.

2.1.1. Patients
Overall, 101 patients (70.3% female, median age 53 [range

20–82] years) previously diagnosed with AG in our Gastroenterol-
ogy Unit (an academic, tertiary-care medical institution) were
included [4,10]. All AG patients had a detailed initial assessment
including fasting gastrin and gastroscopy with biopsies from gas-
tric antrum and body mucosa. They also had basal and peak acid
output to pentagastrin [10]. A serum sample for the detection of
antibodies against intrinsic factor, parietal cells and H. pylori was
taken. Initial assessment included also a clinical interview, dur-
ing which personal and clinical data as well as information about
personal and family history, in particular regarding autoimmunity,
were recorded. It was accurately verified, that all the included AG
patients were certainly unrelated. Peripheral venous blood speci-
mens for the extraction of genomic DNA and genotyping were taken
from each patient. The procedure of DNA extraction gave unsatis-
factory results in 12 specimens. Thus, DNA samples for HLA-DRB1
genotyping were available for 89 (88.1%) AG patients (69.7% female,
median age 53.5 [range 20–82] years).

2.1.1.1. Diagnosis of AG. The presence of AG was defined on the
basis of the concomitant presence of fasting hypergastrinaemia,
pentagastrin-resistant hypochlorhydria, histological confirmation
of body atrophy and ECL hyperplasia [25–27].

2.1.1.2. Diagnosis of PA. PA was defined as a haemoglobin concen-
tration < 14 g/dL for men (normal range 14–18 g/dL) and 12 g/dL for
women (normal range 12–16 g/dL), accompanied by MCV ≥ 100 fL,
low serum cobalamin levels (normal values 190–950 pg/ml),
response to vitamin B12 therapy, and histological confirmation of
gastric body mucosa atrophy [10,27].

2.1.1.3. Diagnosis of IDA. IDA was defined as haemoglobin con-
centration < 14 g/dL for men (normal range 14–18 g/dL) and
12 g/dL for women (normal range 12–16 g/dL), MCV < 80 fL (nor-
mal range 80–100 fL) and low serum ferritin levels (normal range
30–180 ng/mL) [10,28].

2.1.1.4. Endoscopical, histological and serological procedures. All
patients underwent gastroscopy with standardised biopsy sam-
pling from the antrum (n = 3) and body (n = 3) mucosa for
conventional histopathological examination [10]. The degree of
gastritis was assessed according to the updated Sydney System
[24]. Atrophy of the gastric body mucosa was defined as focal or
complete oxyntic gland loss and/or their replacement by meta-
plastic pyloric or intestinal glands. Atrophy of the gastric antral
mucosa was defined as focal or complete disappearance of antral
glands and/or their replacement by intestinal metaplastic epithe-
lium [10]. The ECL cell proliferative pattern was evaluated in
non-intestinalised areas of gastric body mucosa and was assessed
as described elsewhere [29]. All patients underwent serological
studies. Fasting gastrin levels were evaluated by a specific radioim-
munoassay (RIA) and pepsinogen I levels were measured using a
commercial RIA kit (Pepsik, Sorin, Saluggia, Italy) [10]. H. pylori
immunoglobulin G antibodies were determined using a commer-
cial ELISA kit (GAP test IgG, BioRad, Milan, Italy). AG patients were
defined as having active H. pylori infection when both histology and
ELISA serology were positive [25].

2.1.1.5. Diagnosis of ATD. The presence of ATD was defined as pre-
viously described [4]. Briefly, the thyroid status of AG patients was
evaluated on the basis of clinical and ultrasonographical examina-
tion, serum iodothyronines and basal TSH measurements, serum
antiperoxidase antibodies detection, and when needed of anti-
TSH receptor antibodies as well as radioiodine uptake and thyroid
scan. Thyroid hormones and thyroid autoantibodies in serum were
determined by commercial kits: free triiodothyronine and free thy-
roxine levels by radioimmunoassay (Ares-Serono, Milan, Italy);
basal thyrotropin levels by immunoradiometric assay (Radim Tech-
land, Liege, Belgium); antiperoxidase antibodies were measured by
a radioligand assay (Radim Techland, Liege, Belgium) and anti-TSH
receptor antibodies by a radioreceptor assay (Ares-Serono, Milan,
Italy). Thyroid gland size, echogenicity of the parenchyma, and
nodular lesions were evaluated by ultrasonographic examination.
The diagnosis of autoimmune thyroiditis was based on the presence
of antiperoxidase antibodies (antibody titres stably > 200 U/ml in
at least two separate measurements) and characteristic ultrasound
features (i.e., non-homogeneous pattern with diffuse reduction of
echogenicity) in presence, but even in absence of mild or overt
hypothyroidism [4]. Thyroid atrophy was diagnosed in the pres-
ence of reduced thyroid volume and ultrasound-detected diffuse
fibrosis of the gland. Graves’ disease was diagnosed in patients with
clinical and biochemical hyperthyroidism presenting with anti-TSH
receptor antibodies.

2.1.2. Controls
A group of control subjects, recruited from the same geograph-

ical region as the patients with AG (central Italy, Latium region)
with no history of autoimmune disease, normal haemoglobin and
MCV values (absence of anaemia and/or macrocytosis) and nega-
tive H. pylori serology (IgG ELISA, GAP test IgG, BioRad, Milan, Italy)
were collected at Blood Transfusion Service of Sapienza University,
Rome. All controls were of Caucasian origin. DNA samples were
obtained from 313 controls (148 [47.3%] females, median age 34
[range 20–59] years).

The study was performed in a blind fashion, so that the
case–control status of samples as well as patient characteristics was
unknown to the investigators performing the molecular analyses.

The study was approved by the local Ethical Committees, and
patients and controls provided signed informed consent.

2.2. HLA genotyping

Genomic DNA was extracted from peripheral venous blood
specimens by a conventional salting-out procedure. The extracted
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