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Abstract

Background Autoimmune thyroid disease (ATD) patients
may have a higher prevalence of anti-parietal cell antibodies
(APCA) than normal population.

Objective To study the prevalence of APCA in a cohort of
ATD patients to know its association with patient’s clinical
profile and gastrointestinal complaints.

Methods APCA was sought for by indirect immunofluo-
rescence test in 243 ATD patients: 136 (55.9%) with Graves’
disease and 107 (44.0%) with Hashimoto’s thyroiditis. A
structured questionnaire for gastrointestinal symptoms, pre-
vious history of thrombosis, arthralgia and other autoim-
mune diseases in the patients and their families was applied.
Positive and negative APCA individuals were compared.
Positive patients were invited to perform upper gastrointes-
tinal endoscopy and biopsy of duodenum segments. Sera
from 100 healthy individuals from the same geographic area
were used as controls.
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Results APCA was present in 20.1% (49/243) of ATD
patients: 21.3% (29/136) in the Graves’ sample and 18.6%
(20/107) in the Hashimoto’s sample (p = 0.61). Patients with
positive APCA had more anemia (p = 0.03; OR = 2.89; 95%
CI = 1.03-8.07) and less heartburn (p = 0.01; OR = 0.4,
95% CI = 0.20-0.83). Among the group of 49 APCA-pos-
itive patients, 24 agreed with upper endoscopy and it was
found that 54.1% had atrophic gastritis.

Conclusions There is a high prevalence of positive APCA
in ATD patients. APCA are more common in those with ane-
mia and less common in those with complaints of heartburn.
Almost half of positive APCA patients had atrophic gastritis.

Keywords Anti-parietal cells - Thyroiditis -
Autoimmunity

Introduction

The hallmark of pernicious anemia (PA), a complication of
autoimmune metaplastic atrophic gastritis (AMAG), is the
anti-parietal cell antibody (APCA), considered to be highly
sensible for this disease [1]. It is found in 85-90% of the per-
nicious anemia patients [2], but their presence is not enough
for diagnosis, as they are not specific for this illness. These
antibodies are also found in 7.8-19.5% of apparently healthy
adult individuals [2]. There is a fascinating and not fully
elucidated question on whether the infection by Helicobac-
ter pylori is related to APCA presence [3]. APCA are found
from 6.1% to up to 20.7% of these patients and this infectious
agent has been proposed to be one of the etiologic agents of
AMAG [2, 4]. The target for APCA is the H+/K + ATPase,
a proton pump with two subunits: the alpha and beta. Both
are targeted by this autoantibody, although the major anti-
gen seems to be the alpha subunit [2]. It is proposed that
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molecular mimicry between H4/K + ATPase subunits and
pathogen-derived peptides (such as those from H. pylori)
stimulate autoreactive gastric CD4 + T cells. In this context,
the loss of immunological tolerance is increased by genetic
susceptibility, as T cells recognize antigen peptides bound
to human leucocyte antigen (HLA) and HLA-DRB1*03 and
DRB1*04 have been linked to the occurrence of PA [5].

Destruction of parietal cells in the stomach [2], atrophy
of the mucosa, especially in the body and fundus, associ-
ated with hypo or achlorhydria, secondary hypergastrinemia,
antral G-cell hyperplasia and low serum pepsinogen (PG) I
concentrations are consequences of this reaction [2]. Thus,
patients with AMAG are not only at increased risk for devel-
oping pernicious anemia but also neuroendocrine tumors of
the gastric body and gastric cancer [5].

Autoimmune disorders may cluster in the same patient
[6]. It is discussed if this clustering is due to a shared genetic
background or to an exposure to a common triggering event.
In this context, a high prevalence of AMAG in patients
with type 1 diabetes mellitus, autoimmune thyroid diseases
(ATD), vitiligo and celiac disease has been observed [6,
7]. Type 1 diabetes mellitus, ATD, and AMAG often occur
together, forming the so-called autoimmune polyendocrine
syndrome type 3 [7].

Gerenova et al. [8] found an APCA prevalence of 33.8%
in Hashimoto’s thyroiditis and observed that the positive
patients required treatment with a higher dose of levothyrox-
ine than the negatives. Patients with gastric disorders such
as chronic gastritis and H. pylori infection may need higher
doses of oral thyroxine due to malabsorption [9].

Garcia et al. [10] found a prevalence of 20% of APCA
positivity in patients with ATD and, in their study, the risk
of APCA positivity was elevated in patients with high levels
of anti-thyroglobulin and anti-peroxidase antibodies.

In the present study, we analyzed a cohort of patients with
ATD (Hashimoto’s thyroiditis and Grave’s disease) for the
presence of APCA, aiming to know their prevalence in our
region and their association with epidemiologic data and
clinical symptoms.

Methods

This study was approved by the local Ethics Research Com-
mittee and all participants signed a written consent. This
is a cross-sectional study that included consecutively, from
the years of 2007 to 2011, a non-probabilistic sample of
previously diagnosed patients with ATD from a single adult
Endocrinology Unit at the Clinics Hospital of the Federal
University of Parand. A total of 243 patients were investi-
gated: 136 (55.9%) with Graves’ disease and 107 (44.0%)
with Hashimoto’s thyroiditis; 213 (87.3%) were female and
the mean age was 45.1 + 13.4 years (range 15-79 years).
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All patients were submitted to a structured questionnaire
for gastrointestinal symptoms, previous history of thrombo-
sis, arthralgia and history of other autoimmune diseases in
the family and themselves (rtheumatoid arthritis, systemic
lupus, vitiligo, diabetes mellitus type 1, alopecia areata, pso-
riasis, myasthenia gravis, autoimmune hepatitis and celiac
disease). Women were questioned about gynecological and
obstetric history. Charts were reviewed for diagnosis, epide-
miological data, information on body mass index, presence
of anemia, TSH (thyroid stimulating hormone) and free T4
(thyroxine) levels, treatment and presence of osteoporosis.
At the time of interview, 10 ml of venous blood sample was
collected, aliquoted and stored at —80 °C until serological
tests were performed.

As control group, one hundred healthy volunteers were
studied from the same geographic area (93% female, 7%
male, mean age 42 years, range 19-81 years), not related to
the patients, with no digestive or extra-digestive symptoms,
nor thyroid disease.

Serum levels of APCA were evaluated by indirect immu-
nofluorescence (IFT) using FITC polyclonal anti-human
globulin conjugate (GMK, Porto Alegre, Brazil) and cryo-
static tissue sections of rat stomach as substrate, according to
previously described [11]. APCA were reported as positive
if there was cytoplasmic staining of parietal cells. A screen-
ing dilution of 1:40 was used. Titers up to 1:80 are consid-
ered low; until 1:160 as moderate and equal or over to 1:320
as high titers. All serologic examinations were blinded and
done in the same laboratory. Positive samples were tittered
up to the end point.

From 49 anti-parietal cell antibody-positive patients, 24
(47.0%) were clinically re-evaluated and submitted to upper
gastric endoscopy and biopsy of oxyntic and angular/antral
segments, to search for characteristics of atrophic gastritis.
Fragments were fixed in formol and drenched in paraffin.
Multiple histology sections (5 pm thick) were obtained from
paraffin-embedded biopsies. Sections were stained using the
hematoxylin—eosin technique (H&E), periodic acid—Schiff,
and modified Giemsa for H. pylori. At each biopsy sample
site, gastritis was distinguished in non-atrophic and atrophic.
Mucosal atrophy was scored according to the Sydney sys-
tem using a visual analogic scale (0 = absent; 1 = mild;
2 = moderate; 3 = severe), based on the topographic loca-
tions (oxyntic and angular/antral) of the histology changes
[12].

Data were collected in frequency and contingency data.
The distribution was evaluated by the Kolmogorov—Smirnov
test; central tendency was expressed in median and inter-
quartile range (IQR) and mean and standard deviation (SD).
Patients were divided in APCA positive and negative and
compared between themselves: the whole group as well as
the groups of Graves’ patients and Hashimoto’s thyroiditis
separately. Comparison of numeral data was done by Fisher’s
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and Chi-squared test and numerical data by Mann—Whitney
and unpaired 7 test. The adopted significance was of 5%.

Results

In the studied ATD patients, the prevalence of positivity for
APCA was of 49/243 (20.1%), while in healthy controls it
was of 1/100 (1%; p < 0.0001). In ATD patients, the titers
of APCA positivity ranged from 1:80 to 1:20.480 and in this

sample 6/49 (12.2%) had low titers; 11/49 (22.4%) had mod-
erate and 32/49 (65.3%) had high titers. Graves’ patients had
a prevalence of APCA of 29/136 (21.3%) and Hashimoto’s
thyroiditis of 20/107 (18.6%; p = 0.61). Both groups had
median titers of 1:320, without differences between them
(p = 0.32).

Table 1 shows the sample description as well as the
comparison of all ATD patients with and without APCA.
It is possible to observe that APCA-positive patients had
more anemia (p = 0.03; OR = 2.89; 95% CI = 1.03-8.07)

Table 1 Epidemiological, clinical and treatment data in 243 patients with ATD (autoimmune thyroid disease)

Variable All ATD patients N = 243 ATD with positive APCA  ATD without APCA )
N=49 N=19%4

Female gender 213/243 87.6%  42/49 85.7%  171/194 88.1% 0.64
Mean age (years) 45.13 +13.42 46.7 +12.8 447+ 135 0.35
Median body mass index (kg/mz) 26.49 (23.9-30.4) 264 +4.6 274 +5.3 0.52
Ethnic background

Caucasian 163/167 68.7%  28/49 57.1%  135/191 70.6%  0.29

Afrodescendants 72/237 30.3%  18/49 36.7%  54/191 28.2%

Others 2/237 0.8% - 2/191 1.0%
Tobacco exposure 71/243 292%  12/49 24.4%  59/194 30.4% 0.42
Alcohol drinking 10/243 4.1% 1/49 2.0% 9/194 4.6% 0.42
Presence of anemia 19/168 11.3%  7/32 21.8%  12/136 8.8% 0.03 (*)
Epigastric pain 78/243 32.0% 12/49 244%  66/194 34.0% 0.20
Abdominal pain 62/243 25.5 12/49 24.4%  50/194 25.7%  0.85
Bloating 107/243 44.0%  22/49 44.8%  85/194 43.8% 0.89
Heartburn 103/243 42.4%  13/49 26.5%  90/194 46.3%  0.01 (**)
Dyspepsia 54/243 222%  10/49 204 44/194 22.6 0.68
Diarrhea 33/243 13.5%  7/49 14.2 26/194 13.4 0.87
Constipation 85/243 349%  20/49 40.8%  65/194 335% 0.33
Arthralgia 149/243 61.3% 28/49 57.1%  121/194 62.3% 0.50
Skin disease () 24/243 9.8% 4/49 8.1% 20/194 10.3%  0.79
Thrombosis 4/243 1.6% 1/49 2.0% 3/194 1.5% 1.00
Other autoimmune diseases (1) 26/243 10.6%  4/49 8.1% 22/194 11.3% 0.61
Familiar history of autoimmune diseases ~ 101/243 41.5%  19/49 51.0% 82/194 50.5% 0.61
Treatment

Tapazole 21/231 9.0% 4/47 8.5% 17/184 9.2% 0.46

Propylthiouracil 3/231 1.2% 0 - 3/184 1.6%

Levothyroxine 193/231 83.5%  42/47 89.3% 151/184 82.0%

Nothing 14/231 6.06%  1/47 2.1% 13/184 7.0%
Median daily levothyroxine mcg/kg) 1.50 (1.19-1.91) 1.55 (1.31-2.07) 1.48 (1.15-1.89) 0.12
Median age at menarca (years) 13 (12-14) 13 (12-14) 13 (12-15) 0.44
Median age at menopause (years) 48 (45-50) 48.5 (45-51.7) 48.0 (45.0-50.0) 0.65
Median number of pregnancies 3(1-4) 3(1.04.0) 2 (1.04.0) 0.38
Median number of pregnancy losses 0(0-1) 0(0-1) 0 (0-1) 0.45

Comparison of patients with and without APCA (antiparietal cell antibodies)

(§) p refers to comparison of ATD patients with and without APCA; values between brackets = to interquartile range

() Alopecia areata, psoriasis, herpetiform dermatitis and vitiligo; (1) rheumatoid arthritis, lupus, Sjogren’s syndrome, scleroderma, celiac dis-

ease, type 1 diabetes mellitus, autoimmune hepatitis, myasthenia gravis

(*) OR = 2.89 (95% confidence interval (CI) = 1.03-8.07); (**) OR = 0.4 (95% CI = 0.20-0.83)
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and less complaints of heartburn (p = 0.01; OR = 0.4; 95%
CI = 0.20-0.83) than that without this antibody.

In Table 2, there is the comparison between positive and
negative APCA in the Graves’ disease and in the Hashimo-
to’s thyroiditis patients. Anemia was associated with APCA
positivity just in the Graves’ patients (33.3%; p = 0.003;
OR = 8.7; 95% CI = 2.1-35.6), while in either groups there
was a negative association (Hashimoto’s group) or tendency
to negative association (Graves’ group) of APCA presence
with gastrointestinal symptoms.

From the group of 49 APCA-positive patients, 24 agreed
with upper gastrointestinal endoscopy. It was found that
9/24 (37.5%) had H. pylori infection and 13/24 (54.1%)
had signs of atrophic gastritis. In the group of patients with
APCA positive and atrophic gastritis, 8/13 (61.5%) had
Graves’ disease and 5/13 (38.4%) had Hashimoto’s thyroid-
itis (p = 0.43). About 6/13 (46.1%) patients with atrophic
gastritis had also H. pylori infection, while 6/9 (66.6%)
of H. pylori-infected patients had atrophic gastritis. The
comparison of ACPA titers in H. pylori-positive (median
1:480; IQR 1:140-1:800) and negative patients (median
1:320; IQR = 1:120-1:640) showed no statistical differ-
ence (p = 0.48). The same was observed in the comparison
of ACPA titers in patients with atrophic gastritis (median
value of 1:640; IQR = 1:120-1:640) and without it (median
1:160; IQR 1:60-1:320) with p = 0.27. In the H. pylori-
positive group, 2/9 (22.2%) had low titers of ACPA; 1/9
(11.1%) had moderate and 6/9 (66.6%) had high titers; the
H. pylori negative had 2/15 (13.3%) with low, 3/15 (20%)
with moderate and 10/15 (66.6%) with high titers (p = 0.76).
In the atrophic gastritis, positive patients 3/13 (23.07%) had
low titers; 1/13 (7.5%) had moderate and 9/13 (89.2%) had
high titers; in the negative group 2/11 (18.1%) had low; 4/11
(36.3%) had moderate and 5/11 (45.4%) had high titers of
APCA (p =0.42).

Discussion

Currently, a high prevalence of APCA (almost 20%) was
found in patients with ATD corroborating the statement
that autoimmune disorders have a tendency to group in a
single patient [13]. This statement was also supported by
the high number of autoimmune diseases other than AMAG
and ATD found to be associated not only in our group of
patients (10%) but also in their relatives (almost 40%). Our
ATD sample had a lower prevalence of APCA than those of
Centanni et al. [14], that found 40% of positivity to APCA
in their 62 ATD patients from Italy, but a similar prevalence
to the 20% found by Garcia—Garcia et al. [10] studying 148
ATD patients from Spain. The association of thyroid disease
with pernicious anemia is recognized since early 1960s; the
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expression ‘thyrogastric autoimmunity’ was used to point
this combination of diseases [7, 15, 16].

No ethnic background was found to be more prevalent
among the APCA-positive patients in this analysis. Perni-
cious anemia, once considered to be a disease of elderly
females of Northern European ethnicity, has been subse-
quently detected in almost all ethnicities (White, Afrode-
scendants and non-white Hispanic) with equal prevalence
[17].

The results of the present analysis showed, as expected,
that patients with positive APCA had more anemia. Anemia
shows up in this context because of these antibodies that
can induce destruction of gastric parietal cells, resulting in
failure of intrinsic factor production [18, 19]. Intrinsic fac-
tor deficiency may cause insufficient absorption of vitamin
B12, that finally leads to the status of pernicious anemia
[18]. In addition, iron deficiency may contribute to anemia
in this situation, as iron is best absorbed in an acidic environ-
ment [20, 21]. Sibilla et al. [22], analyzing causes of chronic
unexplained anemia in ATD individuals found that its preva-
lence was higher in those with ATD associated with other
autoimmune disorders than in those with plain ATD. They
also found that it was more prevalent in individuals with
hypothyroidism. Interestingly, in the present analysis, when
Graves’ patients were studied apart from those with Hashi-
moto’s thyroiditis, anemia could not be proven to be associ-
ated with APCA positivity in this last group. Maybe, if the
number of Hashimoto’s patients were higher, we would have
similar results. As in our country, most of the HT patients
are treated by the general practitioner, we had, in the present
sample, a higher number of Graves’ patients, that are usually
sent to an university hospital.

Another remarkable finding of the current study was that
patients with positive APCA had less gastrointestinal com-
plaints than those with positivity for this autoantibody. The
low prevalence of heartburn may be explained by the lower
acidic environment seen in patients with atrophic gastritis.
This finding is important for daily practice, as the clinician
should not wait for gastrointestinal complaints to explore
this diagnostic possibility. Our findings diverge from those
of Carabotti et al. [23] that found a high prevalence of dys-
pepsia in their cohort of patients with AMAG. However,
these authors studied only patients with AMAG, and not
with positive APCA as we did. In addition, differences in
the prevalence of co-existence of H. pylori infection may be
a confusing factor.

Although APCA is considered a screening tool for
AMAG, this autoantibody may be found in situations with-
out known clinical meaning [2]. Only half of our APCA-
positive patients had AMAG. However, it is possible that
some of the individuals presently studied, still will develop
the disease in the future. A careful follow-up of positive
APCA patients will help to elucidate this aspect. Tozzoli
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et al. [24] followed prospectively 25 ATD patients that were
APCA positive, and found that almost one-fourth of them
(24%) developed autoimmune gastritis within 5 years.

The association between H. pylori infection and AMAG
is debated. About 60% of our patients with biopsy-proven
AMAG also had this infection. H. pylori infection has been
implicated in the triggering of several autoimmune disor-
ders such as systemic lupus, Sjogren syndrome, vasculitis,
autoimmune skin conditions, idiopathic thrombocytopenic
purpura, multiple sclerosis, neuromyelitis, among others
[3]. In the context of AMGA, it has been found that there
is antigen mimicry between H. pylori lipopolysaccharides
and epitopes from beta subunit of the H+/K + ATPase of
the parietal cells [2]. Other authors have noted that some H.
pylori components, particularly urease, have been shown to
stimulate B cells to produce IgM rheumatoid factor, anti-ds-
DNA and anti-phospholipid choline antibodies [25]. Helico-
bacter pylori infection, by itself is associated with atrophic
gastritis, and the association of atrophic gastritis and these
infections increases the malignancy risk [2, 14].

Anemia was the main clinical sign that suggested that
associated AMAG in an ATD patient. Another sign that this
is happening is drug malabsorption [9, 26]; ATD patients
with AMAG may have increased T4 requirement due to
impairment of gastric secretion and motility [26]. This is
very important as PA may develop unperceptively over many
years, remaining undiagnosed [2]. However, these individu-
als have a heightened risk of irreversible neurologic dis-
orders caused by B12 deficiency, such as numbness, par-
esthesia, weakness and ataxia. In addition, these patients
have significantly higher risk of developing intestinal-type
gastric adenocarcinoma, pyloric gland adenoma, squamous
cell carcinomas and gastric carcinoid tumors [14]. Accord-
ing to a meta-analysis that included other 6 studies and 453
patients, the overall relative risk of gastric cancer in patients
with pernicious anemia is 6.8 (95% CI 2.6-18.1) [14]. Thus,
diagnosing atrophic gastritis is important to establish pre-
venting measures in this context.

The limitations of our study are mainly its cross-sectional
nature and the fact that only half of APCA-positive patients
agreed with endoscopy. It is possible that this low number
of patients with endoscopy did not allow correct observa-
tions on variation of ACPA titers in H. pylori-positive and
-negative individuals as well as in those with and without
atrophic gastritis. Nevertheless, it does highlight the need for
and active search of AMAG in patients with ATD, despite
presence of gastrointestinal complaints.

To summarize, it is possible to say that ATD patients have
a 20% prevalence of APCA, equally distributed in Graves’
disease and Hashimoto’s thyroiditis. ATD patients with
APCA had more anemia and less heartburn than those with-
out it. AMAG was detected in almost half of positive APCA
patients, but prospective studies with a long follow-up are
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needed for a better evaluation of atrophic gastritis occur-
rence in this context.
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