
Autoimmune thyroid disease in children and adolescents 
with type 1 diabetes mellitus in Northwest Iran

Siamak Shiva, MD, Afshin G. Behbahan, MD.

673

ABSTRACT

 الأهداف:  التحقيق في انتشار مرض الدرقية ذاتي المناعة لدى 
الأطفال المصابين بداء السكري.

الطريقة:  أجريت دراسة على شريحة عرضية شملت خلال في 
الفترة ما بين فبراير 2006م وحتى نوفبمر 2007م، شملت الأطفال 
الذين تم تحويلهم إلى عيادة الغدد الصماء للأطفال بجامعة تبريز 
للعلوم الطبية - تبريز - إيران.  تم قياس مستويات مصل مضادات 
هرمون  التيروغلوبلين،  لمضادات  المضادة  الأجسام  البيروكسيد، 
الثيروتروبين بواسطة طريقة اليسا لـ176 طفلًا مصابا بداء السكري 
)78 ذكر- 98 أنثى(، وبلغ متوسط العمر 3.7±8.3، وفترة داء 

السكري الرئيسية 2.5±1.6 سنوات. 

النتائج:  تبين وجود مرض الدرقية ذاتي المناعة لدى %12 من 
المستويات  وجود  تبين  ذكور(   3.4% إناث،   8.6%( المرضى 
مضادات   ،)10.2%( البيروكسيد  مضادات  لدى  الملحوظة 
في جميع   )6.3%( المضادة  الأجسام  )%8( وكلا  التيروغلوبلين 

المرضى.

والمراهقين  الأطفال  لدى  المناعة  ذاتي  الدرقية  مرض  خاتمة:  
معدل  لديه  الأول  النوع  من  السكري  بداء  المصابين  الإيرانيين 
انتشار متوسط مقارنة مع أولئك في الدول الأخرى.  هذا المرض 

أكثر شيوعاً لدى الإناث ومرضى السكري كبار السن. 

Objectives: To investigate the prevalence of 
autoimmune thyroid disease in diabetic children in 
Northwest Iran.

Methods: In a cross-sectional study from February 
2006 to November 2007, serum levels of anti-thyroid 
peroxidase, and anti-thyroglobulin antibodies, and 
thyrotropin hormone were measured with ELISA 
method in 176 diabetic children )78 Male and 
98 Female( at a mean age of 8.3±3.7 and mean 
diabetes duration of 1.6±2.5 years, who were 
referred to the Pediatric-Endocrinology Clinic of 
Tabriz University of Medical Sciences, Tabriz, Iran.

Results: Autoimmune thyroid disease was found 
in 12% of patients )8.6% female, and 3.4% male(. 
Significant levels were found for anti-thyroid 
peroxidase )10.2%(, anti-thyroglobulin )8%(, and 
both antibodies )6.3%( in all patients. 

Conclusion: We concluded that autoimmune 
thyroid disease in Iranian children, and adolescents 
with type 1 diabetes has a medium prevalence rate 
compared with those of other countries. The disease is 
more common in female, and older diabetic patients.
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It has been known for more than 30 years that Type-1 
Diabetes Mellitus )T1DM(, is a chronic autoimmune 

disease characterized by self-destruction of the pancreatic 
beta-cells, and the presence of autoantibodies directed 
against beta-cells’ components, and endogenous insulin.1,2 
Type-1 Diabetes Mellitus as a common autoimmune 
endocrine disease of children and adolescents is 
frequently associated with the other autoimmune 
disorders and autoantibodies.3 Autoimmune thyroid 
disease )ATD( that can be recognized by high anti-
thyroid peroxidase )a-TPO( and/or anti-thyroglobulin 
)a-Tg( titers is the most prevalent autoimmune disease 
associated with T1DM.4,5 Some studies have shown 
that thyroid dysfunction may disturb metabolic control 
in T1DM, causing a more severe diabetes when it is 
accompanied by ATD,6 however, this impact has not 
been corroborated by other studies.7 The prevalence of 
ATD in diabetic patients considerably varies in different 
countries depending on age, gender, and ethnic origin 
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Table 1 - The frequency of seropositive state for autoimmune thyroid disease, comparing male and 
female patients with type 1 diabetes mellitus )N=176(.

Positive antibody    Total
    n (%)

            Male
               n (%)

    Female
    n (%)

P-value

Anti-TPO 18   )10.2( 5 )2.8( 13 )7.4( 0.136

Anti-Tg 14  )8( 2 )1.1( 12 )6.9( 0.017

Both Antibodies 11     )6.3( 1 )0.6( 10 )5.7( 0.015

Either one or both 
antibodies

21 (12) 6 (3.4) 15 (8.6) 0.116

TPO - Thyroid peroxidase, Tg - Thyroglobulin 

Table 2 - Age distribution of the patients and frequency of seropositive state for autoimmune thyroid disease, in 
different age groups. 

Age groups 
(Year)

  All patients
n   (%)

    a-thyroid       
    peroxidase

    n  (%)

 a-thyroglobulin
  n (%)

Both antibodies
n (%)

Either one or both 
antibodies

 n (%)

<5   35 )19.9(   3   )1.7(   2 )1.1(   2 )1.1(   3 )1.7(

5-10   82 )46.6(   5   )2.8(   5 )2.8(   3 )1.7(   7 )4(

>10   59 )33.5( 10   )5.7(   7 )4(   6 )3.4( 11 )6.3(

Total 176 (100) 18 (10.2) 14 (8) 11 (6.3) 21 (12)

of the subjects.8-13 Despite the abundance of studies 
concerning the same matter world-wide, there are still 
debates on the situation in the Iranian population, 
especially in children. The aim of this study was to 
investigate the presence of ATD among diabetic children 
and adolescents in Northwest Iran, as our clinic is the 
only referral center for pediatric endocrinology in this 
area.

Methods. This cross-sectional study was carried out 
from February 2006 to November 2007. All children 
and adolescents with T1DM presenting to the outpatient 
Pediatric-Endocrinology Clinic of Tabriz University of 
Medical Sciences )the only University-affiliated clinic 
for Pediatric-Endocrinology in Northwest Iran(, were 
included. Patients older than 18 years of age and ones 
who refused to be tested for presence of anti-thyroid 
autoantibodies were excluded. One hundred and 
seventy-six children and adolescents with T1DM were 
enrolled in the study. )The study protocol was approved 
by Ethic Committee and Research Vice Chancellor 
Office of Tabriz University of Medical Sciences(.

Laboratory tests. Written informed consent was 
taken and blood samples were collected to assay the 
a-TPO, a-Tg and serum thyrotropin )TSH( levels. The 
UK-made Diagnostics® thyroglobulin IgG ELISA kit 
)GENESIS, Cambridge, UK(, product code GD48 was 
used for evaluation of serum levels of a-Tg, and thyroid-
peroxidase IgG ELISA kit, product code GD49, was 

used for evaluation of serum levels of  a-TPO antibodies. 
Values above 75 U/ml for a-TPO and above 100 IU/ml 
for a-Tg have been considered positive and either one 
or both positive antibody level)s( diagnostic for ATD. 
The USA-made AccuBindTM ELISA Microwells kit 
)MONOBIND, Costa Mesa, USA(, product code 325-
300, was used for measurement of serum TSH level. 
The normal TSH level as determined by the instruction 
of this kit is 0.4-6.21 micIU/ml.

Statistical analysis. We used chi-square test, t-test, 
and Pearson’s correlation by employing SPSS software 
version 14 for statistical analysis. Quantitative variables 
are presented as mean±SD, and qualitative variables as 
percent; p<0.05 has been considered significant.

Results. One hundred and seventy-six children, 
including 78 males )44.3%( and 98 females )55.7%( 
with T1DM at the mean age of 8.3±3.7 years )range: 
1-18 years( and mean diabetes duration of 1.6±2.5 
years were evaluated. There was no significant difference 
between males and females regarding their age )7.7±3.8 
versus 8.8±3.6 years, p=0.052(, and duration of 
diabetes )1.5±1.7 versus 1.7±2.9 years, p=0.554(. Table 
1 shows the frequency of seropositive state for ATD, 
comparing male and female patients with T1DM. 
Among antibody-positive children, girls were 8.75 
times more likely to be seropositive for both antibodies 
than boys )95% Confidence Interval 1.09-69.91(. In 
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Table 2, age distribution of the patients and frequency of 
seropositive state for ATD, in different age groups were 
shown. In patients with ATD )seropositive for at least 
one antibody, N=21( the mean serum TSH levels were 
4.3±3.8 and in patients without ATD )seronegative for 
both antibodies, N=155(, the mean serum TSH levels 
were 2.9±2 micIU/ml, )p=0.103(; indicating that TSH 
level is not significantly higher in T1DM patients who 
are seropositive for ATD compared with seronegative 
ones. Three females )27.3%( of 11 patients )1 male 
and 10 female patients( had positive levels for both a-
TPO, and a-Tg, they showed serum TSH levels higher 
than 10 micIU/ml without clinically obvious goiter on 
physical examination )ultrasound was not performed(. 
No patient received thyroid therapy during this study. 
There was no significant difference )p=0.422( between 
mean serum THS levels of seropositive patients for 
both antibodies )4.1±3.5( and those seropositive for 
only one antibody )3.1±1.4(. There was a positive linear 
correlation between serum TSH level and duration 
of diabetes in seropositive subjects for one )r=0.505, 
p=0.023( or both )r=0.790, p=0.007( antibodies that 
are markers of ATD; however, we did not find such a 
correlation in seronegative subjects )r=0.131, p=0.127(. 
The frequency of presentation with ketoacidosis 
)DKA( at the onset of diabetes showed no statistically 
meaningful difference between seropositive )42.9%( 
and seronegative )37.4%( patients )p=0.630(.

Discussion. The results of this study show that the 
prevalence of ATD, as diagnosed by positive serum levels 
of a-TPO and/or a-Tg, is 12%, and a-TPO is more 
prevalent than a-Tg in our children, and adolescents 
with T1DM. In addition, the disease is more prevalent 
in females, and older patients. These findings are 
compatible with several reports from different countries. 
The prevalence of ATD varies world-wide depending on 
the age, gender, and ethnic background of the studied 
subjects.4 Its prevalence in children with T1DM varies 
considerably, ranging from 3-54.3% in different 
countries.14,15 The lowest prevalence rate )3%( has 
been found in American children14 and the highest one 
)54.3%( reported from India.15 In a multi-center study 
)Italy, Austria, Croatia, and Slovenia( Radetti et al14 

found a prevalence rate of 3.9% in 1419 children with 
T1DM, and recommended that children with T1DM 
should be screened for thyroid autoantibodies, and 
those who are positive should undergo periodic thyroid 
function tests. In a report from Belgium, positive a-TPO 
levels were found in 16.1% of 286 diabetic children, 
and in 24.7% of 497 diabetic adults, with a female 
preponderance.16 Another study on Indian diabetic 

children showed 54.3% of them to be seropositive 
for a-TPO, and 31.4% of them to be seropositive for 
a-Tg antibodies. However, contrary to our study, the 
prevalence of antibodies was not different between boys, 
and girls in this Indian study.15 In a report from Brazil 
on 474 diabetic patients )9 months to 25 years old(, 
16.7% of them, predominantly girls, had positive levels 
of anti-thyroid antibodies.17 A study on German diabetic 
children revealed high serum levels of a-TPO and a-Tg 
in 15.4% and 14.4% of cases, respectively. In this study, 
elevated serum levels of a-TPO and a-Tg antibodies were 
detected more often in girls than in boys.18 According to 
our data, diabetic children with significantly raised levels 
of both a-TPO, and a-Tg are more prone to sustain 
hypothyroidism, and girls are affected more frequently 
than boys; this resembles the majority of other studies 
indicating that ATD, and hypothyroidism are more 
common in diabetic females than males,8,16-21 but a few 
studies have failed to demonstrate such a female gender 
preponderance in thyroid abnormalities complicating 
diabetic patients.15,22,23 We did not find any difference 
in the prevalence rate of ATD between children 
presented with DKA, and those without. However, a 
study on adult patients with recently diagnosed T1DM, 
by Lacasa et al,24 showed that patients with thyroid-
autoimmunity had lower bicarbonate levels, and more 
severe forms of clinical presentation. They suggested 
that prospective studies are required to determine the 
long-term relevance of this finding.

There was a limitation in our study regarding 
the sample size; although our center is the only 
university-affiliated clinic for pediatric endocrinology in 
the Northwest of Iran, however, we could not cover so 
many cases of T1DM since our research ethical policy 
necessitates the enrollment of only those patients who 
voluntarily given their written consent. 

We concluded that associated ATD in T1DM has a 
medium prevalence rate in our children and adolescents 
compared with other countries. This situation is more 
common in females and older T1DM patients. Subjects 
who are concomitantly seropositive for both a-TPO and 
a-Tg have a significant susceptibility to sustain thyroid 
dysfunction. It is seriously recommended to measure a-
TPO and a-Tg serum levels in type-1 diabetic children 
and adolescents periodically; and then serum TSH level 
in those proved seropositive, especially for both markers; 
however, there is no generally accepted protocol for such 
a screening.
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