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seems to be of importance considering that treat-
ment of the primary disease may interfere with 
the diagnosis of the subsequent disorder. In this 
context, the coexistence of immune abnormali-
ties of the hematopoietic system and other auto-
immune disorders could justify implementation 
of a wider diagnostic panel at the onset of the ini-
tial symptoms of the above-mentioned diseases.1

The aim of the study was to determine the oc-
currence of IF and GPC antibodies in patients di-
agnosed with PA, as well as the co‑occurrence of 
IF and GPC antibodies with antibodies involved 
in pathological mechanism of some other (nonhe-
matological) autoimmune diseases. There is a con-
cept of an autoimmune alert, that is, predisposi-
tion of various autoimmune diseases to coexist in 
spite of their different pathological mechanisms 

Introduction  Pernicious anemia (PA; also 
known as Biermer disease, Addisonian anemia) 
is an autoimmune disease, the pathogenesis of 
which involves intrinsic factor (IF) antibodies and 
gastric parietal cell (GPC) antibodies.1-16 While IF 
antibodies interfere with the absorption of intrin-
sic factor–vitamin B12 complex in the terminal il-
eum, GPC antibodies are directed against gastric 
enzyme H+/K+-ATPase (the proton pump).5,9,17 In 
patients with diagnosed autoimmune disease, 
other disorders of the kind may develop over time 
or simultaneously, most likely as a result of gener-
al immune disturbances as well as cross‑reactions 
between antibodies.1,14,16,18-26 The aforementioned 
pathophysiological mechanism would justify ex-
panding the diagnostic workup in order to detect 
the possible dysfunction of other organs. This 
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Abstract

Introduction  Pernicious anemia (PA) is an autoimmune hematopoietic disease.
Objectives  The aim of the study was to determine autoantibodies involved in the pathogenesis of 
PA and the development of other autoimmune disorders such as connective tissue diseases and celiac 
disease. We also aimed to assess the potential usefulness of the specific diagnostic and screening tests 
in patients with PA.
Patients and methods  The study group comprised 124 women and men with newly diagnosed PA and 
41 healthy controls. Intrinsic factor (IF) antibodies, gastric parietal cell (GPC) antibodies, endomysium 
antibodies (EmAs), and antinuclear antibodies (ANAs) were determined in blood samples.
Results  IF or GPC antibodies were present in 61.3% of patients, GPC antibodies, in 46%, IF antibod‑
ies, in 30.6%, IF and GPC antibodies, in 15.3%. There was no difference in the occurrence of ANAs and 
EmAs between the PA and control groups. However, ANAs were found in 16.1% of patients with PA and 
in 4.9% of controls. The occurrence of EmAs in both groups was similar (3.2% vs 2.4%); however, it has 
been shown that patients with IF or GPC antibodies are more prone to be EmA positive (P = 0.009).
Conclusions  Simultaneous determination of IF and GPC antibodies increases the chances of confirming 
the diagnosis of PA. Also, screening for connective tissue diseases and celiac disease may be considered 
in patients with PA, due to the presence of ANAs and EmAs in that population.
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syndrome, scleroderma, dermatomyositis, rheu-
matoid arthritis, CREST syndrome, or mixed CTD.  

Among several antibodies known to participate 
in the development of CD, the role of antiendo-
mysium antibodies (EmAs) is of particular inter-
est. In children with suspicion of CD, the presence 
of certain autoantibodies plays a role in the di-
agnostic workup. First of all, the presence of tis-
sue transglutaminase antibodies (tTGAs) is as-
sessed. In some cases, sufficiently high concen-
trations of tTGAs associated with the presence of 
EmAs allow to avoid biopsy. Assessing antibodies 
to deamidated gliadin peptides might also be of 
use.35 Diagnostic criteria for adults include sev-
eral more possible antibodies.36,37 However, also 
in this case, serological testing for CD relies on 
tTGAs as the first step. Endomysium antibodies 
may be used as a confirmatory test, particularly 
in low tTGA titers. Transglutaminase antibodies 
are the most sensitive for CD, whereas EmAs are 
the most specific.36,37 The above-mentioned anti-
bodies are regularly detected in the serum of pa-
tients with CD,38 and EmAs are often detected 
even in the inactive stage of the autoimmune pro-
cess and indicate a predisposition to the disease.

Patients and methods  The study was ap-
proved by the bioethical committee of the Medical 
University of Silesia (no. KNW/0022/KB1/84/10). 
All patients gave informed consent to participate 
in the study. The study group (PA) included 124 
people with a newly diagnosed autoimmune dis-
ease of the hematopoietic system, that is, PA. 
The group comprised 85 women and 39 men. 
The group was divided by age into the following 
categories: 30 to 39 years (6.5%), 40 to 49 years 
(12.1%), 50 to 59 years (20.2%), and 60 years or 
older (61.3%). The inclusion criteria were age over 
18 years; the diagnosis of PA based on a typical 
clinical picture, as well as fulfillment of at least 2 
of the following 3 diagnostic criteria: 1) reduced 
serum B12 levels (below 200 pg/ml); 2) positive re-
sults for one or both IF and GPC antibodies anti-
bodies; 3) a positive therapeutic test. The follow-
ing responses in laboratory parameters to a sin-
gle parenteral administration of 1000 μg of vi-
tamin B12: an increase in the reticulocytes count 
after 5 to 10 days (reticulocytic break), 50% re-
duction of blood iron or lactate dehydrogenase 
concentrations as compared with baseline, re-
mission of thrombocytopenia or / and neutro-
penia within 2 weeks, regression of anemia and 
hypersegmentation of granulocyte nuclei after 
2 to 4 weeks. Exclusion criteria were: malignan-
cy; renal failure (eGFR <30 ml/min/1.73 m2); liv-
er failure (bilirubin >34.2 µmol/l); symptomatic 
heart failure; symptomatic respiratory failure; se-
vere neurological diseases and mental disorders. 
There were no participants with eGFR concentra-
tions lower than 45 ml/min/1.73 m2. The control 
group included 41 people, 30 women and 11 men, 
matched for age. The control group was created 
in order to compare the prevalence of ANAs and 
EmAs with the PA group. Criteria for inclusion 

and various tissues, organs, and systems being 
affected. The assessed antibodies include those 
participating in the pathogenesis of PA as well 
as the development of other autoimmune dis-
orders—connective tissue diseases (CTDs) and 
celiac disease (CD). We have also aimed to docu-
ment the potential usefulness of the specific di-
agnostic and screening tests in patients with PA.

Characteristics of the assessed antibodies  In-
trinsic factor antibodies are specific for PA 
(98.6%–100%),9,14 and their sensitivity of 37% 
to 70%9,14,18,27-30 increasing up to 80% over 
the course of the disease27 was reported. Howev-
er, these antibodies are not present in all patients 
with PA.12 Antibodies targeting IF are immuno-
globulin G (IgG) isotype.14,27 On the other hand, 
the diagnostic sensitivity of GPC antibodies for PA 
is very high (80%–97%), although their specificity 
(50%–90.3%) is limited due to the number of oth-
er diseases in which these antibodies are present. 
Gastric parietal cell antibodies are detected in al-
most every case of PA but often also in the course 
of gastritis without anemia as well as in various 
autoimmune disorders.1,4,5,9,10,14-18,20,24,27-31 These 
antibodies can appear even years before the on-
set of the clinical symptoms of PA9,12,22 and sub-
sequently decline over time,12,22,28 possibly due 
to the loss of their target, that is, the GPCs, 
along with the progression of autoimmune gas-
tritis,1,4,5,9,10,14-16,22,24,27-29,31 which could explain 
why some of the patients with PA are GPC-anti-
body negative. Also, their prevalence in the gen-
eral population rises with age.32,33 Most sourc-
es indicate that GPC antibodies do not occur in 
healthy people,4,5,9,10,14-16,24,27-29,31 although some 
studies report that GPC antibodies are present in 
2.5% to 9% of the healthy population.34

Antinuclear antibodies (ANAs) play a role in 
the development and pathophysiology of CTDs, 
and their clinical utility is well established. For in-
stance, they are relevant in the diagnostic work-
up of systemic lupus erythematosus, Sjögren 

What’s new?

Pernicious anemia (PA) is an autoimmune disease in the pathogenesis of which 
intrinsic factor (IF) antibodies and gastric parietal cell (GPC) antibodies are 
involved. In this study, the occurrence of IF and GPC antibodies in patients 
with newly diagnosed PA, as well as their co‑occurrence with antibodies 
involved in the pathomechanism of some other (nonhematological) autoim‑
mune diseases has been evaluated. An interesting concept of autoimmune 
alert have been introduced, that is, predisposition of various autoimmune 
diseases to coexist, despite their different pathomechanisms and various 
tissues and organs being affected. The study has shown that simultaneous 
determination of IF and GPC antibodies in blood increases the possibility of 
the PA diagnosis. Also, screening assessment for connective tissue diseases 
and celiac disease may be considered in patients with PA, as it was found that 
autoantibodies against nuclear components are present in 16.1% of patients 
with PA. Moreover, presence of IF or GPC antibodies increases the  risk of 
the occurrence of antiendomysial antibodies.
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showed that at a cutoff point of 20 RU/ml, 4.5% 
of blood donors were GPC antibody–positive (ref-
erence group). The linearity of the applied test 
was within the measurement range of 2 to 200 
RU/ml. The lower detection limit of the test used 
is 1 RU/ml. This limit of detection was defined 
as 3 times the standard deviation of the blind 
test and was the lowest value of the GPC-anti-
body titer determined. The test kit does not show 
cross‑reactions and does not interfere with he-
molytic, lipemic, and hyperbilirubinemia sera (up 
to 10 mg/ml hemoglobin, 20 mg/ml triglycerides, 
0.4 mg/ml bilirubin). The CVs for intra- and inter-
assay–variation measurements in various ranges of 
the standard curve are 2.5% to 4.8% and 3.1% to 
4.4%, respectively. The sensitivity and specificity 
of the ELISA used for the indirect immunofluores-
cent antibody test (IIFT) considered to be the ref-
erence method are 97.3% and 94%, respectively.

Antinuclear antibodies were determined by in-
direct IIFT and qualitatively assessed. The test re-
sults were interpreted either as positive or nega-
tive. The assays were made using a test kit from 
BioSystems (Barcelona, Spain), which is intend-
ed for in vitro testing of human serum ANA con-
centrations. Human epithelial cells were incubat-
ed with patient samples. In positive cases, ANA 
binds to the relevant antigens present in human 
epithelial cells. The resulting antigen‑antibody 
complexes were detected with the goat antihu-
man IgG labeled with fluorescein isothiocyanate 
and visualized using a fluorescence microscope 
equipped with an excitation filter with a wave-
length of 495 nm and an emission filter with 
a wavelength of 525 nm. The presence of specif-
ic fluorescence at the recommended dilution was 
regarded as a positive result. There are different 
patterns of fluorescent taints that can be found 
in the same serum. The pattern can be homoge-
neous, peripheral, speckle, nucleolar, centromer-
ic. If one of these specific taints does not occur, 
the result is negative for these autoantibodies. 
Sensitivity and diagnostic specificity are 98.3% 
and 93%, respectively.

Endomysium antibodies (IgG) were determined 
by an ELISA kit (Eagle Biosciences, Nashua, New 
Hampshire, United States). The test results were 
interpreted either as positive or negative. The re-
sults were evaluated semiquantitatively by calcu-
lating the ratio of the extinction value of the con-
trol or the patient sample to the extinction val-
ue of the appropriate calibrator. The manufac-
turer recommends the following interpretation 
of the test results: ratio of less than 1.0, negative; 
ratio of 1.0 or higher, positive; in the quantitative 
assessment, less than 20 U/ml, negative, 20 U/ml 
or higher, positive. The lower detection limit of 
the assay is 3 U/ml. The CV for intra‑ and inter-
assay–variation measurements in different rang-
es of the standard curve are 2.4% to 6% and 6.1% 
to 7.9%, respectively. The sensitivity and speci-
ficity of the ELISA used for the IIFT test consid-
ered as the reference method are 97.3% and 94%, 
respectively.

were age over 18 years; exclusion of an autoim-
mune disease based on the interview and avail-
able test results; negative titers of IF and GPC an-
tibodies; no clinical signs of organ dysfunction; no 
abnormalities in blood count or blood smear; no 
aberrations in basic laboratory parameters (list-
ed below), including serum vitamin B12 concen-
tration; exclusion of long‑term pharmacotherapy; 
no history of autoimmune diseases in the fami-
ly. In both groups (PA and control), blood sam-
ples of up to 20 ml for testing were collected in 
the morning in a fasting state from the antecubi-
tal vein. Serum and plasma were stored at –75°C 
until antibody determination.

Antibodies against IF (IgG) were determined by 
enzyme‑linked immunosorbent assay (ELISA) and 
quantified. A test result of less than 20 RU/ml was 
considered negative and of 20 RU/ml or higher, 
positive. An ELISA kit from EUROIMMUN Med-
izinische Labordiagnostika AG (Lübeck, Germa-
ny) was used. The upper cutoff limit recommend-
ed by the kit manufacturer was 20 RU/ml. Since 
there is no international reference serum or plas-
ma for the assessment of IF antibodies, the cal-
ibration is performed in RU/ml. The manufac-
turer evaluated the level of IF antibodies in 351 
healthy blood donors using an EUROIMMUN 
ELISA test and showed that all blood donors 
were negative at a cutoff point of 20 RU/ml (ref-
erence group). The linearity of the applied test 
was within the measurement range of 0.2 to 
200 RU/ml. The lower detection limit of the test 
used is 1 RU/ml (analytical sensitivity). This limit 
was defined as 3 times the standard deviation of 
the blind test and was the lowest value of the de-
termined IF antibodies titer. The test kit does not 
show cross‑reactions (analytical specificity) and 
also does not interfere with hemolytic, lipemic, 
and hyperbilirubinemia sera (up to 10 mg/ml he-
moglobin, 20 mg/ml triglycerides, 0.4 mg/ml bili-
rubin). The coefficient of variations (CV) for intra-
 and inter‑assay–variation measurements in var-
ious ranges, evaluated in order to control the re-
peatability, in the standard curve are 4% to 5.1% 
and 3.7% to 7.8%, respectively.

The levels of GPC antibodies (IgG) were deter-
mined by an ELISA kit (EUROIMMUN). The test 
results were interpreted either as positive or nega-
tive. The results were evaluated semiquantitative-
ly by calculating the ratio of the extinction value 
of the control or the patient sample to the extinc-
tion value of the appropriate calibrator. The upper 
cutoff limit recommended by the kit manufacturer 
is 20 RU/ml. Since there is no international refer-
ence serum or plasma for the assessment of GPC 
antibodies, the calibration is carried out in RU/ml. 
The EUROIMMUN recommends the following in-
terpretation of the test results: ratio of less than 
1.0, negative; ratio of 1.0 or higher, positive re-
sult; in the quantitative assessment, less than 20 
RU/ml, negative result; 20 RU/ml or higher, pos-
itive result. The manufacturer evaluated the lev-
el of GPC antibodies (IgG) in 200 healthy blood 
donors using the EUROIMMUN ELISA test and 
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Results  Intrinsic factor or GPC antibodies 
were present in 76 patients (61.3%) who fulfilled 
the criteria for the diagnosis of PA (n = 124). Gas-
tric parietal cell antibodies were found more often 
than IF antibodies (57 vs 38 patients, respective-
ly), and both antibodies simultaneously were pres-
ent in 19 patients (15%) (Table 1). For the quanti-
fied IF antibodies, descriptive statistics were cal-
culated: mean (SD), 40.71 (71.08) RU/ml; mini-
mum, 0 RU/ml; maximum, 329.1 RU/ml; median 
5.4 RU/ml. There were no differences in the occur-
rence of ANAs and EmAs between the PA and con-
trol groups. However, ANAs were found in 16.1% 
of patients with PA and in 4.9% of controls, and 
the occurrence of EmAs in both groups was at a 
similar level of around 2% to 3% (Table 2). No as-
sociation between the occurrence of antibodies 
involved in the development of CTD and CD with 
antibodies involved in the pathogenesis of PA has 
been found in patients with PA. In 7.9% of the pa-
tients diagnosed with IF antibodies, EmAs were 
positive as compared to 1.2% among those with-
out IF antibodies (P = 0.050) (Table 3). The anal-
ysis of the associations has been extended with 
the MCA for the occurrence of certain groups of 
antibodies, which allowed to create a statistically 
significant (χ2 = 4584.51; P = 0.009) model (dis-
tribution of factors and their clusters on the Burt 
matrix). Based on this, it was shown that patients 
with PA with IF or GPC antibodies present have 
high probability of being EmA positive (Figure 1).

Discussion  The presence of either IF antibod-
ies, or GPC antibodies, or, subsequently, both, 
constitutes one of the diagnostic criteria of PA. 
Thus, in the clinical context, the category IF an-
tibody or GPC antibody has been introduced to 
encompass the whole study population of pa-
tients with PA. The aim of our study was to de-
fine the group of patients at higher risk for oth-
er autoimmune diseases (ie, autoimmune alert 
would be the most evident). Accordingly, in or-
der to distinguish the group of patients in whom 
both antibodies are present, the IF antibody and 
GPC antibody category was introduced. Introduc-
ing separate categories—IF antibody, GPC anti-
body—allowed us to determine the occurrence of 
each antibody in patients with PA. Gastric pari-
etal cell antibodies occurred more often than IF 
antibodies, and the concomitant occurrence of 
both antibodies was observed least often. This 
remains in line with data from the literature. For 
instance, in patients with PA who underwent gas-
troscopy (n = 34), IF antibodies were present in 
52%, GPC antibodies, in 97%,15 and the combi-
nation of both antibodies for PA yields 73% sen-
sitivity (and 100% specificity).18 Intrinsic factor 
antibodies were positive in 38% and GPC anti-
bodies in 56% of 50 patients as shown by Divate 
and Patanwala.39 On the other hand, in a study in 
the Korean population (n = 83), IF antibodies or 
GPC antibodies were present in 85.5% of patients 
with PA, which agrees with our findings. Howev-
er, in contrast to our results, in this population, 

The following were determined using routine 
laboratory methods with biochemical analyzers: 
serum concentration of vitamin B12, iron, ferritin, 
folic acid; peripheral blood smear, manual platelet 
count, international normalized ratio, activated 
partial thromboplastin time, prothrombin time, 
fibrinogen, D‑dimers; proteinogram, total pro-
tein concentration; basic biochemical tests (cre-
atinine, glucose, bilirubin, alanine aminotrans-
ferase, electrolytes, lipid profile, uric acid, C‑reac-
tive protein), thyroid‑stimulating hormone, free 
thyroxine, free triiodothyronine.

Statistical analysis  The SPSS software (IBM, Ar-
monk, New York, United States) was used for the 
analysis. Variables were available in the qualita-
tive form (IF antibodies, GPC antibodies, ANAs, 
EmAs), and one parameter was available on 
the quantitative scale (IF antibodies). A P val-
ue of less than 0.05 was considered significant. 
The Pearson χ2 test was used for nominal values. 
For small sample sizes, the Fisher exact test was 
used. We analyzed the study group with respect 
to the risk of the appearance of the antibodies. In 
order to achieve this, the probability maximizing 
approach was used, with the probability of the re-
sponse being taken into consideration. A multi-
ple correspondence analysis (MCA) was used for 
the occurrence of certain groups of antibodies 
in the study population. This analysis allowed to 
select groups of clusters of certain measured pa-
rameters, for example, antibodies and diseases 
caused by them.

TABLE 1  Intrinsic factor antibodies and gastric parietal cell antibodies in patients 
with pernicious anemia

Antibody Proportion, %

IF or GPC antibodies 61.3

GPC antibodies 46.0

IF antibodies 30.6

IF and GPC antibodies 15.3

Abbreviations: GPC, gastric parietal cell; IF, intrinsic factor

TABLE 2  Prevalence of antibodies involved in the development of connective tissue 
disease and celiac disease, that is, antinuclear and antiendomysium antibodies in 
patients with pernicious anemia and the control group

Antibodies Result Pernicious anemia Control P valuea

ANA Negative 104 (83.9) 39 (95.1) 0.07

Positive 20 (16.1) 2 (4.9)

EmA Negative 120 (96.8) 40 (97.6) 0.80

Positive 4 (3.2) 1 (2.4)

ANA and EmA Negative 124 (100) 41 (100) –

Positive 0 0

Data are presented as number (percentage).

a  Fisher exact test

Abbreviations: ANA, antinuclear antibody; EmA, antiendomysium antibody
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of patients with CD is HLA‑DQ2– and / or HLA
‑DQ8–positive)35,37,44. Antithyroid peroxidase 
antibodies or antithyroglobulin antibodies, typ-
ical of AITD, are more frequently present (main-
ly antithyroid peroxidase antibodies) in patients 
with PA who have IF antibodies or GPC antibod-
ies. This correlation seems most evident in pa-
tients with concomitant occurrence of IF antibod-
ies and GPC antibodies.1 Our hypothesis that an-
tiadrenal and antipituitary antibodies, involved 
accordingly in some cases of Addison disease and 
hypopituitarism, could be more frequent in pa-
tients with PA, have not been confirmed.1 GPC 
antibodies are also more frequent in patients di-
agnosed with Graves disease and vitiligo.5,14,22,26,31 
The coexistence of endocrine disease with gastro-
enterological and rheumatic diseases is referred 
to as autoimmune polyendocrine syndrome. Pa-
tients with this syndrome had higher frequen-
cies of the HLA‑A24, -A31, -B8, -B51, -B62, -DR3, 
and -DR4.45 In order to continue our previous re-
search,1 we tested patients with PA for biochem-
ical screening indicators of CTD (ANAs) and CD 

IF antibodies were present more often (77.5%) 
than GPC antibodies (43.2%), and the concomi-
tant presence of both antibodies was observed in 
34.6% of patients.7 The highest prevalence of PA 
is seen in the United Kingdom and Scandinavia.9 
This raises the question whether this epidemiolog-
ical diversity can be related to a different constel-
lation of the prevalence of IF and GPC antibodies.

The  prevalence of the  assessed antibodies 
has also been described in other autoimmune 
diseases, such as autoimmune thyroid disease 
(AITD), including Hashimoto disease or Graves 
disease as well as type 1 diabetes, vitiligo, and 
CD.12,14,18,24,26,40,41 Genetic susceptibility for PA is 
suggested by a specific human leukocyte antigen 
(HLA)-DR pattern, which is known to be associ-
ated with other autoimmune diseases.9,12,18,21,42,43 
It has been proved that the genotypes of HLA
‑DRB1*03 and HLA‑DRB1*04, which are known 
to be associated with other autoimmune diseas-
es such as type 1 diabetes and AITD,21 are also 
associated with PA. This observation supports 
the role of autoimmunity in PA18 (the majority 
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Figure 1�  Coexistence 
of antibodies involved in 
the development of celiac 
disease with antibodies 
involved in 
the pathogenesis of 
pernicious anemia; 1, 
study group; 0, control 
group; 
Abbreviations: see 
Tables 1 and 2

TABLE 3  Various antibodies in patients with pernicious anemia

Antibodies IF antibodies GPC antibodies IF or GPC antibodies IF and GPC antibodies

Negative Positive P valuea Negative Positive P valuea Negative Positive P valuea Negative Positive P valuea

ANA Negative 73 (84.9) 31 (81.6) 0.65 56 (83.6) 48 (84.2) 0.92 42 (87.5) 62 (81.6) 0.38 87 (82.9) 17 (89.5) 0.47

Positive 13 (15.1) 7 (18.4) 11 (16.4) 9 (15.8) 6 (12.5) 14 (18.4) 18 (17.1) 2 (10.5)

EmA Negative 85 (98.8) 35 (92.1) 0.05 65 (97) 55 (96.5) 0.87 48 (100) 72 (94.7) 0.11 102 (97.1) 18 (94.7) 0.59

Positive 1 (1.2) 3 (7.9) 2 (3) 2 (3.5) 0 4 (5.3) 3 (2.9) 1 (5.3)

Data are presented as number (percentage).

a  χ2 test or the Fisher exact test as appropriate

Abbreviations: see Tables 1 and 2
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(EmAs). At first, we have also considered screen-
ing the study group for antibodies involved in la-
tent autoimmune diabetes in adults. However, 
based on the available literature, in our opinion 
this possibility is unlikely.46

The co‑occurrence of autoimmune diseases is 
such a well‑known fact that it seems surprising 
that so few studies evaluated the usefulness of 
the so‑called autoimmune alert, that is, the mea-
surement of the clinically accepted diagnostic 
exponents of these processes. This could prove 
especially useful during the prodromal stage of 
the subsequent autoimmune disease. With regard 
to CTD, in the last 20 years, very little data other 
than case reports were described. Seven patients 
with an association of PA and Sjögren syndrome 
have been described47 as well as a group of 74 pa-
tients with PA, among whom 7 had Sjögren syn-
drome, 5 were diagnosed with antiphospholipid 
syndrome, and 1 had systemic lupus erythema-
tosus.26 Gastric parietal cell antibodies and PA 
were found in 1 out of 194 patients with system-
ic lupus erythematosus.48 In patients with CD, 
GPC antibodies occurred 3- to 10‑fold more fre-
quently.14,31 Gastric parietal cell antibodies are 
also more common in first- and second‑degree 
relatives of people with CD.14,24 Celiac disease 
is associated with an increased risk of all malig-
nancies, especially those affecting the gastroin-
testinal tract,49 while PA is associated with in-
creased risk of stomach cancer.11,50 In this con-
text, the assessment of the co‑occurrence of 
CD and PA could be considered when oncologi-
cal vigilance is discussed. The determination of 
the co‑occurrence of only 2 nonhematological 
antibodies with IF antibodies or GPC antibod-
ies can be seen as a limitation of our study. Even 
though we were not able to demonstrate a dif-
ference in the occurrence of ANAs and EmAs be-
tween the PA group and the control group, our 
analysis shows that patients with PA in whom IF 
antibodies or GPC antibodies are present have 
a higher risk of positive EmAs (Figure 1). Con-
sidering that 16.1% of patients with PA in our 
study were ANA positive, CTD screening could 
also be considered.

In conclusion, simultaneous determination of 
IF antibodies and GPC antibodies significantly in-
creases the likelihood of confirming the diagno-
sis of PA. In patients with PA, screening for CTD 
and celiac disease may be considered.
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