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Introduction: Autoimmune thyroid disease (AITD) including Hashimoto’s thyroiditis (HT) and Grave’s 
disease (GD) is a common immune-mediated disease. It has an association with the increased incidence of 
other autoimmune diseases. 
Objectives: The purpose of the current study was to describe the prevalence and distribution of non-thyroidal 
immune-mediated disease in patients with AITD.
Patients and Methods: This study was a retrospective. All patients who were diagnosed with AITD in their 
thyroid biopsy were enrolled. The information about the coexisting disease was obtained by a trained 
physician using a questionnaire. The confirmed data about the disease in six systems were documented in 
the questionnaire
Results: Of 293 AITD patients, 250 eligible cases with an average age of 48.7 years old including 23 
male patients and 227 female patients were included in the study. We found 224 patients did not have a 
coexisting autoimmune disease. The 26 remaining patients were; 17 patients with skin disease, 3 patients 
with rheumatologic disease, 3 patients with endocrine disease and 2 patients with hematologic disease and 
none of the patients had neurologic disease. The prevalence of the disease increased with age and had no 
relation to gender.
Conclusion: Our study showed the prevalence of non-thyroidal immune-mediated disease increased in 
AITD patients. Autoimmune skin disorders are the most common disease in these patients, followed by 
rheumatologic and endocrine diseases. 
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Introduction 
Thyroiditis is a disease usually occurs 
between 30–50 years old. It affects females 
more than males (1). It could be presented 
with various features such as enlargement 
or tenderness of thyroid gland, fever, 
hyperthyroidism or hypothyroidism. 
Different etiologies can cause thyroiditis. 
Autoimmune thyroid disease (AITD), viral 
and bacterial thyroid disease, drug-induced 
thyroiditis are the common causes (2,3).

AITD including Hashimoto’s thyroiditis 
(HT) and Grave’s disease (GD) is the 
most common autoimmune disease. It is 
estimated that 5% of all people and 10%-20% 
of women are suffering from AITD during 
their lifetime. Environmental conditions 
and genetic susceptibility are involved in the 
development of them (4, 5). Both HT and 
GD have a great association with HLA-DR3. 
HT is a chronic autoimmune disease that 
decreases the function of the thyroid gland 

causing hypothyroidism. It is associated 
with lymphocytic infiltration and increased 
production of thyroglobulin antibody (TG-
Ab) and thyroid peroxidase antibody (TPO-
Ab) (6). GD is the most common cause 
of hyperthyroidism. B-cells infiltrates the 
thyroid glands and producing anti-TSH 
receptor autoantibody (thyrotropin receptor 
autoantibody) stimulates it (7). Thyroid 
disease is diagnosed with thyroid function 
blood tests and imaging modalities such as 
ultrasonography and thyroid scan tests. If 
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Key point 

In the current study, the coexistence of non-
thyroidal autoimmune disease in 283 autoimmune 
thyroid disease (AITD) cases was investigated. The 
results showed that autoimmune dermatology, 
rheumatology, and endocrine diseases are frequently 
seen in AITD patients.
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these tests were not helpful or the result was suspicious 
further investigations such as biopsy will be performed (8).

Various studies confirm an association between AITD 
with an increased incidence of another autoimmune disease 
in patients and even their relatives (9). This coexistence has 
been seen in different systems. In the gastrointestinal tract, 
celiac and primary biliary cirrhosis are prevalent in AITD 
patients (10, 11). In 17.5% of AITD patients, the rheumatoid 
antibody is detected. Also, rheumatologic diseases such as 
systemic lupus erythematosus (SLE), Sjögren’s syndrome, 
fibromyalgia, and rheumatoid arthritis are more frequent 
(12-14). Skin disorders such as vitiligo and alopecia areata 
(AA) may be seen especially in patients with younger ages 
and severe diseases, have a great association with AITD 
(15-17). This condition is the same for another disease like 
pernicious anemia, sarcoidosis and type 1 diabetes mellitus 
(18). Unlike many autoimmune diseases, there was no 
correlation between multiple sclerosis and AITD (19). 
However, a study conducted in France in 2017 investigated 
GD and HD patients and they found that these diseases 
are linked with a higher occurrence of myasthenia gravis 
disease (MG). Therefore there might be a relation among 
AITD with neurologic autoimmune disease too (20). In 
addition, several studies investigated the prevalence of 
other autoimmune diseases in these patients and their 
first-degree relatives. The prevalence of extra-hepatic 
autoimmune disease of the thyroid gland, Sjögren’s 
disease, Reynaud’s disease, and psoriasis was higher in 
autoimmune hepatitis patients (21). The outcome was the 
same in multiple sclerosis and pemphigus patients (22,23). 
Numerous studies are confirming the higher rate of 
autoimmune diseases such as AITD in patients with celiac 
disease (24). In a study conducted in the United Kingdom, 
Somers et al looked into the co-occurrence of autoimmune 
disease. The results demonstrate an increased incidence 
of thyroiditis, rheumatoid arthritis and type 1 diabetes 
mellitus in the subjects comparing to community-based 
expectations (25).

 
Objectives 
Epidemiologic studies claim worldwide increasing rate of 
autoimmune disease including autoimmune thyroiditis 
(26). Besides, the early diagnosis of these diseases will 
improve the prognosis. Therefore, knowledge about the 
prevalence and distribution of the disease will be helpful 
in screenings and recognition of these patients. The 
uncertainty and lack of enough evidence about the actual 
information led us to perform this epidemiologic study. 

Patients and Methods
Study design
This study was retrospective and performed in Alzahra 
hospital from 2012 to 2019. Around 250 patients with 
autoimmune thyroid including 23 males aged between 
32 and 62 years and 227 females aged between 22 and 68 
years were included in the study. Subjects were patients 

who were suffering from thyroid disease and conducted a 
biopsy for confirmation. 

Patients who did not want to contribute to the study, 
the ones with an uncertain pathology result, patients who 
passed away during the study and patients suffering from 
chromosome syndromes (Down’s syndrome, Klinefelter 
syndrome, Turner’s syndrome or Trisomy 21 syndrome) 
were excluded from the study. 

After the initial laboratory tests and other diagnostic 
evaluations, to confirm the diagnosis of ATD, the patients 
were referred to the pathology department. Based on the 
patient’s condition biopsy was obtained whether via fine-
needle aspiration or surgery. These samples were stained 
and prepared properly. Then an experienced pathologist 
reviewed and interpreted them. Among all cases, patients 
with a certain result of AITD were collected. To obtain 
the disease data including demographic characteristics, 
co-morbidities and coexisting disease a questionnaire 
was prepared. The questionnaire included two sections. 
First, the demographic data which was completed using 
hospital registration information. The second part of the 
questionnaire concerned about coexisting autoimmune 
disease. A trained physician completes this part using 
patients’ confirmed data. The co-morbidities were 
classified into six major groups; dermatologic autoimmune 
disease, hematologic autoimmune disease, endocrine 
autoimmune disease, rheumatologic autoimmune disease, 
gastrointestinal autoimmune disease, and neurologic 
autoimmune disease. All these data were collected and 
tracked on a worksheet. 

Ethical issues
The study was in accordance with the Declaration of 
Helsinki and its later amendments. This paper was 
extracted from the M.D., thesis of Mona Namazi at the 
Isfahan University of Medical Sciences. All the participants 
were informed about the study aims and written informed 
consent was obtained from them. This study was approved 
by the ethics committee affiliated with the Isfahan 
University of Medical Sciences (#IR.MUI.RESEARCH.
REC.1397.174).

Statistical analysis
Data recorded on these worksheets were transferred to 
SPSS (Statistical Package for the Social Sciences v25.0, 
SPSS Inc. Chicago, IL). Analysis was performed in two 
sections: descriptive analysis such as age, gender and 
frequency and percentage of the co-morbidities. Also, the 
correlation between the incidences of the co-existence of 
the diseases was checked using the Pearson’s correlation 
coefficient and chi-square tests. In all statistical analyses, P 
value was considered less than 0.05.

Results
This cross-sectional study was conducted on those patients 
referred to the pathology ward of Al-Zahra hospital who 
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underwent thyroid surgery or fine-needle aspiration due 
to any autoimmune thyroid disorder. Qualitative data were 
analyzed by descriptive statistics (frequency and frequency 
percentage) and Pearson’s correlation coefficient and chi-
square tests.

Among all the samples, 10 (3.4%) patients were excluded 
due to death and 33 (11.2 %) cases were excluded because 
they did not want to participate. Therefore of 293 patients, 
250 (85.3%) patients selected for this study with average 
age of 48.7±9.4 years.

Of 250 patients, 227 (90.8%) were female and 23 
patients (9.2%) were male. The descriptive statistical 
analysis of qualitative data indicated that 26 patients 
(10.4%) suffered from autoimmune diseases. No one 
reported the simultaneous co-existence of more than two 
autoimmune diseases. Table 1 shows the relative frequency 
of autoimmune diseases in the studied patients. As 
demonstrated, the autoimmune dermatologic disease had 
the highest co-existence with thyroid patients (17 patients, 
6.8%) following by rheumatologic and endocrine disease 
(3 patients, 1.2%), gastrointestinal disease (3 patients, 
0.8%). The lowest prevalence was the hematologic disease 
with co-existence in only one patient (0.4%) and there was 
not any patient with neurologic disease.

As reported in Table 2 the results of the Pearson’s 
correlation coefficient, a significant positive correlation 
between the relative frequency of autoimmune diseases 
and the patient’s age (r = 0.45, P = 0.047) was detected. In 
other words, the risk of autoimmune diseases increases 
with increasing age. This correlation is the same for both 
genders (P < 0.05).

Although the incidence rate is much higher in women, 
the results of the chi-square test showed no significant 
relationship between the frequency of co-existing 
autoimmune diseases and gender (P = 0.70).

Discussion
The object of the current study was to describe the 
prevalence of the co-existence of autoimmune diseases in 
AITD patients. Additionally, we aimed to investigate the 
correlation of this condition with age and gender. The 
study was conducted on 250 patients and as mentioned 
in the results, 10.4% of the AITD patients were suffering 
from another autoimmune disease at the same time. These 
diseases were related to different systems. Autoimmune 
skin disease, rheumatologic disease, endocrine disease, 
digestive tract disease, and hematologic diseases had 
the highest to the lowest relative frequency respectively. 
Besides, there was no one with neurologic autoimmune 
disease. This co-existence increases with age patients 
getting older and had no relation to gender. 

There have not been many studies conducted in Iran 
concerning the exact prevalence of autoimmune diseases, 
while the studies which have been done worldwide report 
different rates. However, the incidence of autoimmune 
diseases is increasing, the prevalence is less than 10% (27, 
28). In our study 10.4% of AITD patients had a co-existing 
disease. The chance of having a second autoimmune 
disease is higher than having a single disease. This would 
confirm the correlation between these diseases.

Common autoimmune dermatologic diseases associated 
with AITD are AA, vitiligo and chronic idiopathic 
urticaria. Many studies have been done regarding the 
association between AA and AITD. In a survey in Taiwan, 
the incidence of AITD was significantly higher than the 
normal population (29). These results were confirmed by 
Han et al in a Korean study that explored AITD in AA 
patients with the increased incidence of both Graves’ 
disease and HT in the study group (15). Vitiligo is another 
skin disease with a significant relationship with AITD 
especially HD. Recent studies on these patients reveal that 
up to 34% of them may be suffering from HD too(16). 
In 2017 Vachirman et al studied 325 vitiligo patients. In 
about 19.7% of them the anti-TPO antibody was positive 
and in 19.4% of them anti-TG antibody was positive (30). 
Chronic idiopathic urticaria (CIU) is another skin disorder 
with an immunological basis. Various studies reported an 
association of this disorder with AITD. A review in 2013 
reported a 1.2% - 4% prevalence of GD in CIU patients (31). 
All these studies claim a high prevalence of autoimmune 
skin disorders in AITD patients. This concordance in our 
study was seen in 6.8% of these patients. 

Surveys demonstrate that the risk of rheumatic diseases 
in AITD patients is above the normal population. 
Rheumatoid arthritis, SLE, Sjögren’s syndrome are linked 
with AITD. For example in rheumatoid arthritis patients, 
it is 1.3 times higher (25). Study on AITD patients, 
rheumatoid antibodies have been checked and the results 
demonstrated high values of anti-nucleotide antibody and 
anti-Ro/SS-A (32, 33). Antonelli et al in Italy investigated 
SLE patients for thyroid diseases. They showed the odds 
ratio of subclinical hypothyroidism and positive anti-TPO 

Table 1. Relative frequency of autoimmune diseases in the studied patients

Frequency 
percentage

Frequency

Without autoimmune diseases 89.6 224

Autoimmune skin diseases 6.8 17

Autoimmune Digestive system disease 0.8 2

Autoimmune Rheumatologic disease 1.2 3

Autoimmune hematologic diseases 0.4 1

Autoimmune neurologic disease 0 0

Autoimmune Endocrine disease 1.2 3

Total 100.0 250

Table 2. The relationship of the relative frequency of autoimmune diseases 
with age (P < 0.05)

Autoimmune disease

Age

Pearson’s correlation coefficient 0.047

Sig. (2-tailed) 0.456

N 250
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antibody compared to the general population were 4.5 and 
2.6, respectively. Also, 6.4% of female SLE patients were 
suffering from HT or GD (33). A recent review in 2018 
about Sjögren syndrome claimed that the prevalence of 
AITD in SS patients could be even up to 10% - 30% (34).

Autoimmune disease coexistence with AITD may be 
a manifestation of autoimmune polyendocrinopathy 
syndrome (35). Also, type 1 diabetes mellitus (T1DM) 
have been proven to have a great association with AITD. 
Kekleas et al in a review mentioned that AITD in T1DM 
patients could be 2-4 times higher than the normal 
population (36). Endocrine autoimmunity in our study as 
a co-morbidity seen in 1.2% of AITD patients. A study in 
the Iranian population that explored T1DM (as the most 
common endocrine autoimmune disease) reported an 
overall prevalence of 0.04% in the normal population (37). 
These statistics confirm the high prevalence of endocrine 
diseases in AITD however the rate of coexistence of our 
study is higher in comparison with prior studies.

Prior studies showed coeliac disease, as an autoimmune 
gastrointestinal disease is related to AITD. In a study 
conducted in the Netherlands, 4.1% of celiac patients 
have also suffered from AITD (38). Roy et al did a review 
study about immune-mediated thyroid disease in coeliac 
patients. Around 2.7% of CD adult patients were also 
suffering from AITD. These data are in favor of a higher 
prevalence of the AITD in CD patients (39). In our study, 
0.8% of subjects were CD patients. This is almost similar to 
the rate of the normal population (0.5%-1%) (40).

Conclusion
While the coexistence between AITD and neurologic and 
hematologic autoimmune diseases has been noticed, in our 
study no patient with neurologic diseases was detected and 
there was only one patient with hematologic autoimmune 
disease. 

Limitations of the study
Our investigation was conducted in a limited number 
of patients, therefore a greater number of participants 
especially more male patients would have led to more 
generalized results. 

Authors’ contribution
PR: study design, AA: patient diagnosis and selection, PR, AB, PH, 
SE, MH, AN, MD: Pathology and IHC review, MN: data collection 
and analysis, AZ, SF: Writing and editing, AB: Supervision and 
revision.

Conflicts of interest
The authors declare that there were no conflicts of interest. The 
authors are responsible for the writing and content of this article.

Ethical considerations 
Ethical issues (including plagiarism, misconduct, data fabrication, 
falsification, double publication or submission, redundancy) have 
been completely observed by the authors.

Funding/Support 
This study was financially supported by Isfahan University of 
Medical Sciences.

References
1. Gauci ML, Laly P, Vidal-Trecan T, Baroudjian B, Gottlieb J, 

Madjlessi-Ezra N, et al. Autoimmune diabetes induced by 
PD-1 inhibitor-retrospective analysis and pathogenesis: a case 
report and literature review. Cancer Immunol Immunother. 
2017;66:1399-410. doi: 10.1007/s00262-017-2033-8.

2. Santaguida MG, Gatto I, Mangino G, Virili C, Stramazzo I, 
Fallahi P, et al. BREG cells in Hashimoto’s thyroiditis isolated or 
associated to further organ-specific autoimmune diseases. Clin 
Immunol. 2017;184:42-7. doi: 10.1016/j.clim.2017.04.012.

3. Kolkhir P, Metz M, Altrichter S, Maurer M. Comorbidity 
of chronic spontaneous urticaria and autoimmune thyroid 
diseases: a systematic review. Allergy. 2017;72:1440-60. doi: 
10.1111/all.13182. 

4. Lee HJ, Li CW, Hammerstad SS, Stefan M, Tomer Y. 
Immunogenetics of autoimmune thyroid diseases: A 
comprehensive review. J Autoimmun. 2015;64:82-90. doi: 
10.1016/j.jaut.2015.07.009. 

5. Tomer Y. Mechanisms of autoimmune thyroid diseases: from 
genetics to epigenetics. Annu Rev Pathol. 2014;9:147-56. doi: 
10.1146/annurev-pathol-012513-104713.

6. Mazokopakis EE, Papadakis JA, Papadomanolaki MG, 
Batistakis AG, Giannakopoulos TG, Protopapadakis EE, et al. 
Effects of 12 months treatment with L-selenomethionine on 
serum anti-TPO Levels in Patients with Hashimoto’s thyroiditis. 
Thyroid. 2007;17:609-12. doi: 10.1089/thy.2007.0040.

7. Wemeau JL, Klein M, Sadoul JL, Briet C, Velayoudom-Cephise 
FL. Graves’ disease: Introduction, epidemiology, endogenous 
and environmental pathogenic factors. Ann Endocrinol (Paris). 
2018;79:599-607. doi: 10.1016/j.ando.2018.09.002.

8. Aversa T, Crisafulli G, Zirilli G, De Luca F, Gallizzi R, Valenzise 
M. Epidemiological and clinical aspects of autoimmune 
thyroid diseases in children with Down’s syndrome. Ital J 
Pediatr. 2018;44:39. doi: 10.1186/s13052-018-0478-9.

9. Ruggeri R, Trimarchi F, Giuffrida G, Certo R, Cama E, 
Campennì A, et al. Autoimmune comorbidities in Hashimoto’s 
thyroiditis: different patterns of association in adulthood and 
childhood/adolescence. Eur J Endocrinol. 2017;176:133-41. 
doi: 10.1530/EJE-16-0737.

10. Roy A, Laszkowska M, Sundström J, Lebwohl B, Green PHR, 
Kämpe O, et al. Prevalence of celiac disease in patients 
with autoimmune thyroid disease: a meta-analysis. Thyroid. 
2016;26:880-90. doi: 10.1089/thy.2016.0108.

11. Vallas M, Monier JC, Tourniaire J, Damon H, Girard D, 
Borson-Chazot F, et al. Prevalence of antimitochondrial 
antibodies in women with Hashimoto’s thyroiditis. Presse 
Med. 1994;23(24):1117-20.

12. Elnady BM, Kamal NM, Shaker RH, Soliman AF, Hasan 
WA, Alghamdi HA, et al. Prevalence and clinical 
significance of nonorgan specific antibodies in patients 
with autoimmune thyroiditis as predictor markers for 
rheumatic diseases. Medicine. 2016;95:e4336. doi: 10.1097/
MD.0000000000004336.

13. Nisihara R, Pigosso YG, Prado N, Utiyama SRR, De Carvalho 
GA, Skare TL. Rheumatic disease autoantibodies in patients 
with autoimmune thyroid diseases. Med Princ Pract. 
2018;27:332-6. doi: 10.1159/000490569. 

14. Ahmad J, Tagoe CE. Fibromyalgia and chronic widespread pain 
in autoimmune thyroid disease. Clin Rheumatol. 2014;33:885-
91. doi: 10.1007/s10067-014-2490-9.

15. Han TY, Lee JH, Noh TK, Choi MW, Yun JS, Lee KH, et al. 
Alopecia areata and overt thyroid diseases: A nationwide 



Autoimmune thyroid disease

 Journal of Preventive Epidemiology   5             Volume 4, Issue 2, 2019

population-based study. J Dermatol. 2018;45:1411-7. doi: 
10.1111/1346-8138.14648.

16. Li D, Liang G, Calderone R, Bellanti JA. Vitiligo and 
Hashimoto’s thyroiditis: Autoimmune diseases linked 
by clinical presentation, biochemical commonality, and 
autoimmune/oxidative stress-mediated toxicity pathogenesis. 
Med Hypotheses. 2019;128:69-75. doi: 10.1016/j.
mehy.2019.05.010.

17. Gill L, Zarbo A, Isedeh P, Jacobsen G, Lim HW, Hamzavi I. 
Comorbid autoimmune diseases in patients with vitiligo: A 
cross-sectional study. J Am Acad Dermatol. 2016;74:295-302. 
doi:10.1016/j.jaad.2015.08.063. 

18. Semiz H, Yalcin M, Kobak S. Coexistence of sarcoidosis and 
Hashimoto thyroiditis. Reumatismo. 2018;70:106-10. doi: 
10.4081/reumatismo.2018.1017.

19. Weetman AP. Diseases associated with thyroid autoimmunity: 
explanations for the expanding spectrum. Clin Endocrinol (Oxf). 
2011;74:411-8. doi: 10.1111/j.1365-2265.2010.03855.x.

20. Lopomo A, Berrih-Aknin S. Autoimmune Thyroiditis and 
Myasthenia Gravis. Front Endocrinol (Lausanne). 2017;8:169. 
doi: 10.3389/fendo.2017.00169.

21. Fogel R, Comerford M, Chilukuri P, Orman E, Chalasani N, 
Lammert C. Extrahepatic Autoimmune diseases are prevalent 
in autoimmune hepatitis patients and their first-degree 
relatives: survey study. Interact J Med Res. 2018;7:e18. doi: 
10.2196/ijmr.9625.

22. Nielsen NM, Frisch M, Rostgaard K, Wohlfahrt J, Hjalgrim H, 
Koch-Henriksen N, et al. Autoimmune diseases in patients with 
multiple sclerosis and their first-degree relatives: a nationwide 
cohort study in Denmark. Mult Scler. 2008;14:823-9. doi: 
10.1177/1352458508088936.

23. Leshem YA, Katzenelson V, Yosipovitch G, David M, Mimouni 
D. Autoimmune diseases in patients with pemphigus and their 
first-degree relatives. Int J Dermatol. 2011;50:827-31. doi: 
10.1111/j.1365-4632.2010.04818.x.

24. Sahin Y, Evliyaoglu O, Erkan T, Cokugras FC, Ercan O, Kutlu T. 
The frequency of celiac disease in children with autoimmune 
thyroiditis. Acta Gastroenterol Belg. 2018;81:5-8.

25. Somers EC, Thomas SL, Smeeth L, Hall AJ. Are individuals with 
an autoimmune disease at higher risk of a second autoimmune 
disorder? Am J Epidemiol. 2009;169:749-55. doi: 10.1093/aje/
kwn408.

26. Lerner A, Patricia W, Matthias T. The World Incidence and 
Prevalence of Autoimmune Diseases is Increasing. Int J Celiac 
Dis. 2015;3:151-5. doi: 10.12691/ijcd-3-4-8.

27. Cooper GS, Bynum ML, Somers EC. Recent insights in 
the epidemiology of autoimmune diseases: improved 
prevalence estimates and understanding of clustering of 
diseases. J Autoimmun. 2009;33:197-207. doi: 10.1016/j.
jaut.2009.09.008.

28. Fairweather D, Rose NR. Women and autoimmune 
diseases. Emerg Infect Dis. 2004;10:2005-11. doi: 10.3201/

eid1011.040367.
29. Chu SY, Chen YJ, Tseng WC, Lin MW, Chen TJ, Hwang CY, et 

al. Comorbidity profiles among patients with alopecia areata: 
the importance of onset age, a nationwide population-based 
study. J Am Acad Dermatol. 2011;65:949-56. doi: 10.1016/j.
jaad.2010.08.032. 

30. Vachiramon V, Harnchoowong S, Onprasert W, Chanprapaph 
K. Prevalence of Thyroid Abnormalities in Thai Patients 
with Vitiligo. Biomed Res Int. 2017;2017:7502935. doi: 
10.1155/2017/7502935.

31. Ruggeri RM, Imbesi S, Saitta S, Campennì A, Cannavò 
S, Trimarchi F, et al. Chronic idiopathic urticaria and 
Graves’ disease. J Endocrinol Invest. 2013;36:531-6. doi: 
10.3275/8940.

32. Nisihara R, Pigosso YG, Prado N, Utiyama SR, De Carvalho GA, 
Skare TL. Rheumatic disease autoantibodies in patients with 
autoimmune thyroid diseases. Med Princ Pract. 2018;27:332-
6. doi: 10.1159/000490569.

33. Antonelli A, Fallahi P, Mosca M, Ferrari SM, Ruffilli I, Corti 
A, et al. Prevalence of thyroid dysfunctions in systemic lupus 
erythematosus. Metabolism. 2010;59:896-900. doi: 10.1016/j.
metabol.2009.10.010.

34. Baldini C, Ferro F, Mosca M, Fallahi P, Antonelli A. The 
Association of Sjögren Syndrome and Autoimmune Thyroid 
Disorders. Front Endocrinol (Lausanne). 2018;9:121. doi: 
10.3389/fendo.2018.00121.

35. Frommer L, Kahaly GJ. Autoimmune Polyendocrinopathy. J 
Clin Endocrinol Metab. 2019;104:4769-82. doi: 10.1210/
jc.2019-00602.

36. Kakleas K, Soldatou A, Karachaliou F, Karavanaki K. Associated 
autoimmune diseases in children and adolescents with type 1 
diabetes mellitus (T1DM). Autoimmun Rev. 2015;14:781-97. 
doi: 10.1016/j.autrev.2015.05.002.

37. Zamanfar D, Yazdani P, Aarabi M, Pournorooz H. The 
Prevalence of type 1 diabetes in children of Mazandaran 
province. Iran J Health Sci. 2018;6:1-10. doi: 10.18502/jhs.
v6i2.45

38. Spijkerman M, Tan IL, Kolkman JJ, Withoff S, Wijmenga C, 
Visschedijk MC, et al. A large variety of clinical features and 
concomitant disorders in celiac disease - A cohort study in the 
Netherlands. Dig Liver Dis. 2016;48:499-505. doi: 10.1016/j.
dld.2016.01.006.

39. Roy A, Laszkowska M, Sundström J, Lebwohl B, Green PH, 
Kämpe O, et al. Prevalence of celiac disease in patients 
with autoimmune thyroid disease: a meta-analysis. Thyroid. 
2016;26:880-90. doi: 10.1089/thy.2016.0108

40. Ahadi Z, Shafiee G, Razmandeh R, Keshtkar AA, Najafi Sani 
M, Azemati B, et al. Prevalence of celiac disease among the 
Iranian population: A systematic review and meta-analysis of 
observational studies. Turkish J Gastroenterol. 2016;27:122-8. 
doi: 10.5152/tjg.2015.150191. 


