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ABSTRACT
Aims: To investigate the relationship between anti-thyroid peroxidase (TPO), a marker for Hashimoto’s thyroiditis, and 
antinuclear antibodies (ANA) and ANA patterns, biomarkers for systemic autoimmune diseases.
Methods: In this study, ANA and anti-TPO test results, obtained in our hospital laboratory between 2019 and 2022, were 
retrospectively evaluated. ANA was detected by the indirect immunofluorescence antibody method using commercial HEp-
20-10 cell substrates and anti-TPO was determined by the sandwich immunoassay method using a commercial immunoassay 
analyzer.
Results: A total of 1750 patients’ results were analyzed. ANA was positive in 28.7% of anti-TPO-positive patients and 19% of 
anti-TPO-negative patients. While 6.4% (112/1750) of patients were positive for both ANA and anti-TPO, both test results 
were negative in 62.85% of patients (p<0.001). When the ANA patterns’ distribution in patients with ANA and anti-TPO 
positivity examined together, the homogeneous pattern was statistically significantly higher than the other patterns (p=0.043). 
Conclusion: Individuals with autoimmune thyroid disease had a higher rate of autoantibodies not only to thyroid-specific 
antigens but also to non-thyroid-specific antigens. Further studies are needed on how epigenetic changes, such as histone 
modifications might cause other autoimmune diseases and increase their frequency.
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INTRODUCTION
Autoimmune diseases affect the quality of life and 
increase health care costs. When there are multiple 
causes of death due to autoimmune diseases, mortality 
increases at least 1.5-fold.1 Autoimmune diseases, 
estimated to have a prevalence of about 5% in developed 
countries, are more common in women.2 

The main factors involved in the development of 
autoimmunity are infections, other environmental factors, 
and genetic predisposition. When autoreactive B and T 
cells are stimulated under the influence of these factors, 
autoimmune diseases develop due to formation of antibodies 
or cellular immune responses against autoantigens.3 

Autoimmune diseases can be systemic or organ specific. 
The most commonly used parameter in screening 
for systemic autoimmune diseases is the detection 
of antinuclear antibodies (ANA).4,5 In organ-specific 
autoimmune diseases, antibodies that directly target 
antigens in an organ or endocrine gland cause tissue 
damage, and the goal is to detect these antibodies in 
screening.6 The best example of this group is anti-
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thyroid peroxidase (TPO) and anti-thyroglobulin (Tg) 
antibodies, which cause tissue damage in Hashimoto’s 
thyroiditis.7 

Because of the changes that can occur in autoimmune 
pathogenesis, other autoimmune disorders accompany 
the original disease in 25% of patients.8 The incidence 
of multiple autoimmune diseases has been reported to 
be 33-45% for Systemic Lupus Erythematosus (SLE), 
13-32% for Rheumatoid Arthritis, 26% for Systemic 
Sclerosis, 33-52% for Sjögren’s syndrome, and the most 
common accompanying disease is autoimmune thyroid 
disease.9 The overlap between Hashimoto’s thyroiditis 
and some non-specific rheumatic symptoms has been 
reported to predict the development of some connective 
tissue diseases.10

Therefore, in this study, the association between anti-
TPO, one of the markers for Hashimoto’s thyroiditis, and 
ANA, a marker for systemic autoimmune disease, and 
different ANA patterns was investigated to reveal the 
presence of organ-specific autoimmune thyroid disease 
along with systemic autoimmune disease.
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METHODS
The study was carried out with the permission of 
University of Health Sciences İzmir Tepecik Training and 
Research Hospital Non-interventional Ethics Committee 
(Date: 15.04.2022, Decision No: 2022/04-23).  All 
procedures were carried out in accordance with the ethical 
rules and the principles of the Declaration of Helsinki.

ANA and anti-TPO test results of samples sent to the 
Medical-Microbiology and Medical-Biochemistry 
Laboratory of İzmir Tepecik Training and Research 
Hospital between 2019 and 2022 were retrospectively 
evaluated. The patients’ data were obtained from the 
hospital medical records. Patients with both anti-TPO 
and ANA test results were included in the study. The 
first samples of patients were accepted. Other samples 
were excluded. 

Indirect Immunofluorescence Antibody (IIF)- ANA 
Scanning
ANA was detected by the IIF method using commercial 
HEp-20-10 cell substrates (Euroimmun Luebeck, 
Germany). Testing and scoring were performed 
according to the manufacturer’s instructions with an 
initial screening dilution of 1:100. After slide preparation, 
the test was scored according to the international 
consensus report on ANA samples.11

Anti-TPO Detection
Anti-TPO was determined by the sandwich immunoassay 
method using a commercial immunoassay analyzer (DxI 
800, Beckman Coulter, Inc., CA, USA). The analytical 
range of the assay reported by the manufacturer is 0.25-
1000 IU/mL, the analytical sensitivity is 0.25 IU/mL, 
and the reference range reported for the healthy adult 
population is 0-10 IU/mL.

Statistical Analysis
The SPSS (Statistical Packages for the Social Sciences) 
version 22.0 program (SPSS Inc., Chicago, USA) was 
used for the statistical analysis. The qualitative results of 
the tests (positive/negative) and the sex of the patients 
were recorded as categorical variables, and the age of 
the patients was recorded as a continuous variable. 
Numerical data were expressed as mean±standard 
deviation (SD), number (n), and percentage (%). The 
chi-square test was used to compare categorical variables 
such as anti-TPO positivity, ANA positivity, and sex. 
Kolmogorov-Smirnov and Shapiro-Wilk tests were 
applied to analyze the normality assumption for groups 
such as sex and ANA patterns of continuous variables 
such as age. Analysis continued with parametric tests in 
the case of a normal distribution and nonparametric tests 
in the case of an abnormal distribution. Comparison of 
categorical variables by patient age was performed with 

Independent Sample T, One-Way Anova, and Mann-
Whitney U tests. The Spearman correlation test was used 
to analyze the correlation between test dilutions of ANA, 
and anti-TPO levels. Post hoc tests were used for further 
pairwise comparisons. The statistical significance level (p 
value) was set at 0.05 for all analyzes.

RESULTS 
In the study, 1750 patients (mean age±SD=40.0± 19.0) 
(76.5% female, 23.5% male) routinely screened for ANA, 
and anti-TPO tests from different clinics were included. 

ANA and anti-TPO positivity were found in 21.2% 
(371/1750) and 22.3% (391/1750) of patients respectively. 
ANA was positive in 28.7% of anti-TPO-positive patients 
and 19% of anti-TPO-negative patients (p>0.001). Both 
ANA and anti-TPO positivity were detected in 6.4% of 
patients (112/1750), while both were negative in 62.85% 
(1100/1750) of patients. Anti-TPO positivity in patients 
with ANA positive test results and anti-TPO negativity in 
patients with ANA negative test results were statistically 
significant (p<0.001) (Table 1). 

Table 1. Comparison of ANA and anti-TPO test results
Anti-TPO 

positive
Anti-TPO 
negative

Total p

ANA positive (n=371) 112 259 371 <0.001
ANA negative (n=1379) 279 1100 1379
Total 391 1359 1750

The most common IIF-ANA pattern detected in both 
ANA positive and anti-TPO positive patients (n:112) 
was homogeneous (n:43, 38.4%), followed by dense fine 
speckled (DFS)-70 (n:29, 25.9%), granular (n:26, 23.2%), 
nucleolar (n:6, 5.4%), nuclear membrane (n:5, 4.5%), 
nuclear dots (n:2, 1.8%), and centromere (n:1, 0.8%) 
(p=0.057, chi-squared) (Table 2).

Table 2. Relationship between positive ANA patterns and anti-
TPO results (n=371)

Anti-TPO 
positive,

n=112

Anti-TPO
negative,

n=259
p*

Homogeneous (n=114) 43 (38%) 71 (27%) 0.035
DFS-70 (n=78) 29 (26%) 49 (19%) 0.130
Centromere (n=13) 1 (1%) 12(5%) 0.120
Speckled (n=110) 26 (23%) 84 (32%) 0.074
Nucleolar (n=29) 6 (5%) 23 (9%) 0.246
Nuclear envelope (n=16) 5 (5%) 11 (4%) 1.000
Nuclear dots (n=11) 2 (2%) 9(4%) 0.516
*Each group was tested against other patterns (chi-square)

When the ANA patterns’ distribution in patients with 
ANA and anti-TPO positivity were examined together, 
the homogeneous pattern was found to be significantly 
higher than the other patterns (p=0.035, chi-square) 
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(Table 2). When the results were evaluated according 
to staining in the metaphase layer, a central element in 
the evaluation of ANA, ANA metaphase positivity was 
found to be statistically higher (n:73) in patients with 
anti-TPO positivity (p=0.001, chi-square) (Table 2). 
There was no statistically significant difference for DFS-
70 (p=0.13), centromere (p=0.12), speckled (p=0.074), 
nucleolar (p=0.246), nuclear envelope (p=1), nuclear 
dots(p=0.516). No correlation was found between test 
dilutions of ANA, and anti-TPO levels (r=-0.01, p=0.80). 
There was no statistically significant difference between 
the age of patients who were simultaneously positive 
for ANA and TPO (p=0.361, Oneway Anova). The age 
and sex distribution of ANA positive patients showed in 
Table 3.

Table 3. The age and sex distribution of ANA positive patients 
(n=371)

Age,mean±SD years Women, n (%)
DFS-70 (n=78) 36.09± 17.59 64 (82%)
Homogeneous (n=114) 44.45±20.14 95 (83%)
Speckled (n=110) 36.83±19.63 83 (76%)
Nucleolar (n=29) 42.20±21.48 22 (76%)
Nuclear dots (n=11) 41.12±19.15 9 (82%)
Nuclear envelope (n=16) 54.73±16.47 14 (88%)
Centromere (n=13) 43.87±19.90 10 (77%)
DFS70: dense fine speckled 70; SD: standard deviation.

DISCUSSION
The most important elements in the development of 
autoimmune diseases (AD) are genetic predisposition 
and environmental factors.12 Autoimmune diseases may 
develop as a result of disturbances in the regulation of the 
immune system due to these factors. Polyautoimmunity 
is defined as the presence of more than one autoimmune 
disease in a single patient, and in 13-52% of patients, 
other autoimmune diseases occur in addition to the 
original disease, with the most common concomitant 
disease being autoimmune thyroid disease.9 

ANA positivity with low titers can also be observed 
in healthy individuals and in many different non-
rheumatic diseases. An abnormal ANA should be 
a titer that is above the 95th percentile of a healthy 
control population.13 In the current study, the ANA 
prevalence was 28.7% in anti-TPO positive patients 
with our ANA screening dilution (p <0.001). Prevalence 
studies of systemic autoantibodies in individuals with 
thyroid disease are limited. The prevalence of ANA in 
autoimmune thyroid disease patients was reported to 
be 35% by Tektonido et al.14, 45% by Lazurova et al.15, 
and 26% by Morita et al.16

In a study evaluating patterns with ANA in anti-TPO-
positive individuals, a prevalence of 18% was found. The 

ANA patterns were found to be homogeneous in 50% 
and granular in 35% of anti-TPO-positive patients, but 
the DFS-70 pattern was not examined.8 In the current 
study one of the nuclear patterns, DFS-70 was evaluated 
for the first time and our results suggest that DFS-70 and 
homogeneous patterns were significantly higher in anti-
TPO positive patients.

The homogeneous pattern was the most frequent in the 
anti-TPO-positive patients. The antigens associated with 
the homogeneous pattern were dsDNA, histone, and 
nucleosome. In a study evaluating the extractable nuclear 
antigen (ENA) profile,8 the prevalence of homogeneous 
patterns in anti-TPO positive patients was 50%, like 
our study (when the DFS-70 pattern was excluded, the 
prevalence of homogeneous pattern was 52%), and 
the prevalence of antibodies to histones was very high 
at 72%. The homogeneous pattern is more common 
in patients with SLE but can also be found in patients 
with mixed connective tissue disease and drug-induced 
lupus.17 Therefore, follow-up and evaluation of patients 
with homogeneous patterns in ANA screening and 
histone positivity in ENA evaluation concerning anti-
TPO may be useful for the early diagnosis of Hashimoto’s 
thyroiditis. The overlap between Hashimoto’s thyroiditis 
and some non-specific rheumatic symptoms has been 
reported to predict the development of some connective 
tissue diseases.10

In this study, the DFS-70 pattern, which has a high 
prevalence in the healthy population and correlates 
negatively with ANA-related autoimmune diseases, 
was the second most common (26%) pattern in anti-
TPO-positive patients. In a study investigating the 
relationship between DFS-70 autoantibodies and 
other autoantibodies, the most common concomitant 
autoantibody was anti-TPO at 16%.18 This rate was 
higher in this study and anti-TPO was positive in 37% 
(29/78) of DFS-70-positive patients. Therefore, it may be 
important to perform the anti-TPO test when the DFS-
70 pattern is detected in healthy individuals, allergic 
diseases, non-systemic autoimmune diseases, ocular 
diseases, or cancers. Future studies are needed in these 
disease groups. No association between thyroid diseases 
and patterns other than homogeneous and DFS-70 has 
been described.

One of the limitations of our study is that it was a 
retrospective study, meaning that we could not determine 
which antibody appeared first and influenced the other 
or whether these autoantibodies were persistent or 
transient. We also do not know how these antibodies 
change with treatment. Second, we were unable to reveal 
whether cross-reactivity of the substrates used to detect 
these antibodies led to false positive results.
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CONCLUSION
Individuals with autoimmune thyroid disease have 
a high rate of autoantibodies not only to thyroid-
specific antigens but also nonspecific ones. Although 
there are many studies on epigenetics, the epigenetic 
changes in thyroid autoimmune diseases have not fully 
elucidated.19-22 There is a need for further prospective 
studies on how epigenetic alterations, such as histone 
modifications may cause systemic autoimmune diseases 
and increase their frequency in autoimmune thyroid 
diseases. Those will provide new information that can 
adopted in the diagnosis, follow-up, and prognosis of 
thyroid disease.
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