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Introduction

 
iabetes mellitus type 1 (T1DM) is 

characterized by decreased 

endogenous insulin due to 

autoimmune destruction of pancreatic beta 

cells. The T1DM prevalence is growing 

worldwide and turned out as a health system 

concern (1). 

It has been shown that other autoimmune 

diseases such as hypothyroidism, Celiac, 

Addison's disease, pernicious anemia and etc 

are more prevalent among T1DM patients (2-

3). The underlying cause of this coincidence is 

still unclear, but it has been related to the cross 

reaction of auto anti bodies that predispose 

these patients to various autoimmune diseases. 

There is a close relation between thyroid 

antibodies especially microsomal and 

peroxidase and auto antibodies against 

pancreatic beta cells. (4) The positivist 

antibodies against thyroid among newly 
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Abstract 
Objective: The autoimmune diseases tend to coexist with diabetes 

mellitus type I (T1DM). The concomitance of these two types of 

diseases will lead to poor glycemic control beside their own 

complications. In this study the prevalence of thyroid disorder and 

celiac disease among T1DM patients in Yazd, Iran was evaluated. 

Materials and Methods: all the patients diagnosed as T1DM in 

Yazd younger than 18 years old were investigated for the presence 

of thyroid disorders and celiac by measuring T3, free T4, TSH, Anti 

TPO and anti-tTG IgA. In positive celiac disease laboratory tes, 

intestinal biopsy was done to confirm the presence of this disease. 

Data gathered from all patients were analyzed using SPSS software 

version 18th. 

Results: Eighty one patients consist of 38 boys and 43 girls 

involved in our study. Six patients (7.4%) consist of 4 girls and 2 

boys presented hypothyroidism with positive Anti TPO. Two 

patients (2.4%) presented positive anti-tTG IgA that both were 

confirmed by intestinal biopsy. 
Conclusion: due to the considerable prevalence of thyroid 

disorders and celiac disease among T1DM patients, serologically 

screening for autoimmune diseases and then annually for any new 

onset is suggested. 

Keywords: Diabetes mellitus type I, Celiac disease, Thyroid 

disorder, Auto immune disease 
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diagnosed diabetic type I patients is reported 

10 to 30% that can't be ignored.(5-8) 

Untreated hypothyroidism in patients with 

T1DM can lead to growth retardation, 

infertility, cardiovascular complications, 

dyslipidemia and etc.(9)Celiac is also an 

autoimmune disease that coexist with T1DM 

and affects the small bowel mucosa. 

Malabsorption is the Celiac consequence due 

to the inflammation in small bowel tissue 

which causes failure to thrive in children. (10) 

The growing prevalence of diabetes type I, the 

complications of hypothyroidism and celiac 

and their coincidence with T1DM bring the 

idea of screening to the fore. The aim of this 

study was to evaluate the prevalence of thyroid 

disorders and celiac in diabetes type I patients 

in Yazd, Iran to have a scheme for future 

planning. 

 

Materials and Methods  
In this observational study all the patients with 

diabetes type I younger than 18 years old who 

admitted to pediatrics endocrinology clinic of 

Shahid Sadoughi University of medical 

sciences, Yazd, were involved. Inform consent 

was taken from all the patients’ parents. Celiac 

disease was screened by blood level of 

transglutaminase (anti-tTG IgA) (Orgentec 

Diagnostika GmbH, Mainz, Germany).The 

blood level of transglutaminase more than 10 

U/ml was assumed to be celiac. In patients 

who had positive serology the second part of 

duodenum intestinal biopsy was done as gold 

standard to confirm the celiac disease. The 

biopsies were evaluated by a pathologist and 

classified the patients according Marsh 

classification. In addition all the patients were 

previously checked for IgA deficiency. 

Serum level of T3, FT4I , and TSH were 

measured in all patients to evaluate any 

thyroid disease(immune fluoro metric assay 

TSH ultra, Perkin Elmer Italia SP, Monza, 

Italy was used to measure TSH and Auto 

analyzer Immulite 2000 or Centaurus CDPC 

limited, San Jaun Capistranto, CA were used 

to measure T3and FT4I ) 

Anti thyroid peroxidase antibody (Anti TPO) 

was measured to rule out the autoimmune 

base.(RIA kit, Becton Dickinson and Co., 

Franklin Lakes, NJ, USA was used to measure 

Anti TPO level). Normal lab tests ranges 

according to the age are showed in Table1. 

If the serum level of TSH was higher than its 

normal range and thyroid hormones were 

lower than their normal range it was reported 

as hypothyroidism but if the thyroid hormones 

were normal it was reported as subclinical 

hypothyroidism. In the case of decreased TSH 

and elevated hormones hyperthyroidism was 

reported. Increased Anti TPO (more than 15) 

level was assumed as autoimmune thyroid 

disease. 

The result of lab tests of each patient was 

compared to the normal ranges reported by 

laboratory references to decide for presence of 

thyroid dysfunction or celiac. Also all the 

patients were interviewed for any positive 

family history of thyroid disease or celiac. 

Data gathered from the patients were analyzed 

using SPSS software version 18 and univariate 

analyses were used toreport the prevalence and 

distribution of study variables. 

 

Results 
All the patients with diabetes type I younger 

than 18 years old in Yazd were 81patients 

which 38 (46.9%) were boys and 43 (53.1%) 

girls. The mean age of patients was 

13.42±4.67 years old. The mean age of T1DM 

onset among them was 8.6±2.5 years old. 

 The laboratory results showed increased TSH 

and decreased thyroid hormones in 6 (7.4%) 

patients which were compatible with 

hypothyroidism. All 6 patients had positive 

Anti TPO which indicates the autoimmune 

base. The patients’ characteristics are shown in 

table 2. None of the patients showed 

subclinical thyroidism or hyper thyroidism, 

moreover none of the other patients had 

positive Anti TPO. The thyroid disease family 

history was positive in 22 patients (27.2%). 

Among these 81 patients only 2 had positive 

Anti tTG IgA which is equivalent to 2.4%. 

One of them was a girl which was also 
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afflicted with autoimmune hypothyroidism 

(patient number 1 in Table2) and the other one 

was a14 year old boy. The results of intestinal 

biopsies of both patients were positive for 

celiac and compatible with Marsh II lesions 

but none of them were symptomatic. 

Meanwhile none of the patients had any 

positive family history for celiac. 

 

Discussion 
In this study we evaluate the prevalence of 

thyroid disorders and celiac as the most 

important and prevalent autoimmune diseases 

in patients with T1DM younger than 18 years 

old in Yazd, Iran. Our results showed 7.4% of 

them were afflicted by hypothyroidism and 

2.4% had celiac. 

In previous studies the coincidence of thyroid 

disorders and T1DM was reported two to four 

times more than general population (11-12). 

The positivism of Anti TPO among T1DM 

patients was reported 10 to 23.4% whilst it is 

6.6 to 13.9% in general population (13) in our 

study this number was 7.4%. 

Michele et al study showed, the prevalence of 

hypothyroidism was about 7.3% between 

diabetic type I patients(14) that goes along 

with our result (7.4%) but another study by 

Ardestani et al in Isfahan, Iran with respecting 

Isfahan geographical location, it is a suitable 

population to be compare with Yazd and the 

reported prevalence was 19.3%(15).In the 

study of Ayca Torel Erguret al autoimmune 

thyroid disease was detected in 31.5%.The 

celiac frequency was 7.8% but none of them 

were symptomatic (16).The prevalence of 

autoimmune thyroid disorders was 38.6% and 

18.75% among T1DM in Turkey and Greece 

respectively (13,17). In these countries the 

prevalence of hypothyroidism among patients 

with T1DM is reported much more higher than 

our country. 

In the study of Kordonouri et al. 15.4% of 

patients with T1DM had raised anti-TPO and 

14.4% raised anti-tTG which was more 

prevalent among girls (18). In some other 

studies also showed that autoimmune diseases 

among T1DM patients was more prevalent in 

girls than boys that is related to preservation of 

male hormones towards autoimmunity (19-

22). In our study also it was more prevalent 

among girls (66.6%) against boys. In this 

study also patients were recommended to 

regular measurement of thyroid hormone even 

in the absence of thyroid disease particularly 

in puberty period. The majority onset of their 

disease was after 15years old or approximately 

3.5 years after the initiation of T1DM (18), but 

all our patients afflicted by thyroid disorder 

were under this age. 

In a study hypothyroidism in T1DM patients is 

introduced as a factor lead to growth falter, 

short stature and pubertal delay. Diagnosis that 

is to the time can prevent all of them (23). 

Fortunately none of our diabetic patients had 

failure to thrive. In Kostas Kakleas study the 

risk factors for development of thyroid 

autoimmune disease among T1DM patients 

were reported as following: female gender, 

long duration of T1DM, older age and the 

level of TSH. In contrast the occurrence of 
 

Table 1. Normal ranges of laboratory tests according to the age. 
Lab test Newborn 2-12 month 1-6 year 7-12 year 13-16 year >16year 

FT4I(µg/dl) 6.2-18.7 4.3-16.4 5.5-17.2 5.0-12.5 5.4-11.7 4.4-11.6 

T3(ng/dl) 80-300 80-300 90-380 80-270 120-240 52-185 

TSH(µIU/ml) 0.9-7.7 0.8-6.3 0.6-5.9 0.6-5.9 0.5-4.8 0.44-4.6 

 

Table 2. Details of DMTI patients who were also afflicted with autoimmune 

hypothyroidism 
Age(year) Gender TSH (µIU/ml) T3 (ng/dl) FT4I (µg/dl) Anti TPO 

10 Female 0.02 401.0 38.8 211.4 

14 Female 0.12 286.0 18.9 126.2 

8 Female 0.08 305.0 17.5 159.1 

9 Female 0.05 380.0 21.6 98.5 

12 Male 0.10 356.0 21.8 186.5 

10 Male 0.25 335.0 25.0 127.4 
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celiac is related to younger age and short 

diabetes duration. (13,10) 

The prevalence of celiac disease among 

T1DM patients is reported between 0.97 % to 

16.4% in previous studies.(24)the prevalence 

of celiac in healthy blood donors in Iran is 

about 0.6% (25) In our study this number was 

2.4% which is four times more frequent in 

patients with T1DM. The gold standard for 

diagnosing celiac is intestinal biopsy (26) that 

both our patients were prompted with 

intestinal biopsy and compatible with Marsh II 

lesions. 

In Rozsai et al study the positivism of 

antiendomysium antibody (EMA) among 196 

T1DM patients was reported 6.6% which only 

1.5% of them were symptomatic (27).None of 

our patients were symptomatic. The other 

studies also showed that the symptoms of 

celiac can be subtle. (28,29) 

In Karaguzel study EMA was positive only in 

3.5% of T1DM patients.(17) Franjka's study 

showed the frequency of Celiac between 3 to 6 

% which about 60% of them were diagnosed 

upon the diagnosis of T1DM.(30) The result of 

Sinan and Erninian studies indicated 7% and 

5.79% celiac disease in T1DM (31-32). In 

Barera study celiac frequency among T1DM 

patients was 16.4% which was higher than the 

result of other studies. (29) 

In study of Cherubini et al despite T1DM 

patients, their siblings were also screened for 

celiac and the result was 6.6% among T1DM 

and 5.2% among their siblings. (33) Our 

patients did not have any positive family 

history for celiac but they had 27.2% positive 

family history for thyroid disorders. 

Some studies administered gluten free diet for 

the T1DM patients affected by celiac to 

overcome failure to thrive and hypoglycemic 

attacks that lead to dramatic recovery. In 

contrast it has been also reported no change in 

the rate of ketoacidosis and hypoglycemic 

attacks (13,16) fortunately none of our patients 

had failure to thrive. 

In conclusion thyroid disorders and celiac tend 

to coincidence with diabetes mellitus, 

moreover they mutually influence each other 

and glycemic control without treatment of 

these diseases is not beneficial, so it is 

suggested that children at the time they are 

diagnosed to be afflicted by diabetes mellitus 

be screened for other autoimmune disorders 

mostly thyroid ones and celiac for better 

glycemic control and as a result a better 

prognosis. It is also suggested to be screened 

annually for any new onset of these diseases. 
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