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ABSTRACT
Introduction: Studies that have investigated
autoimmune thyroid disease in newly diagnosed
type 1 diabetic children are few and reported prevalence rate ranges between 4.5 - 29.4 percent.
Considering the effect of age, ethnic origin, and
disease duration on the prevalence of autoimmune thyroid disease in diabetic subjects, we decided to investigate the thyroid autoimmunity
in newly diagnosed type 1 diabetic children in
our area of residence (North-West Iran). Methods: This cross-sectional study was carried out
between 2008 and 2010. All of the children with
newly diagnosed type 1 diabetes mellitus (T1DM)
presenting to the outpatient pediatric-endocrinology clinic of Tabriz University of Medical Sciences (the only university-affiliated clinic for pediatric-endocrinology in North-west Iran), were
investigated for serum levels of antiTPO, anti-Tg
and TSH. Results: The study group included 99
children [mean age 7.75 ± 3.21 years (range 1.2 14), 45 boys (45.5%) and 54 girls (54.5%)]. About
9% of patients were seropositive for anti thyroid
antibodies and females were affected more than
males. The mean TSH level of subjects above 12
years of age (3.5 ± 2) was significantly (p = 0.037)
higher than those below this age. Conclusion:
Autoimmune thyroid disease and even hypothyroidism may accompany T1DM at its presenting time in children. This finding is more
common in girls especially those above 12 years
of age.
Keywords: Newly Diagnosed Diabetes;
Autoimmune Thyroid Disease; Children

disorder that results from immune destruction of pancreatic beta cells [1]. Because of the autoimmune nature of
this disorder it can be associated with other autoimmune
disease, for example pernicious anemia with hemoglobin
level less than 10.5 g/dl [2]. Autoimmune thyroid disease
(ATD) is the most frequent autoimmune disease associated with T1DM [3]. Prevalence of ATD determined by
high anti-TPO and/or anti-TG titers in diabetic population is considerably higher than general population and
varies depending on the age, sex and ethnic origin of the
subjects and increases with duration of the disease [4-6].
Studies have showed a great variation in the prevalence
of anti-thyroid antibodies in children with T1DM. There
is no consensus regarding screening of ATD in patients
with T1DM, especially in asymptomatic patients [4]. The
prevalence of positive thyroid antibodies in children with
T1DM varies between 3% and 54.3% in different countries [7,8]. The author’s previous study on thyroid autoimmunity in diabetic children and adolescents (mean age
of 8.3 ± 3.7 years and mean diabetes duration of 1.6 ±
2.5 years), showed medium prevalence rate in Iranian
subjects compared with those of other countries [9].
Studies that have investigated ATD in newly diagnosed
type 1 diabetic children are few and reported prevalence
rate ranges between 4.5 - 29.4 percents [10,11]. Considering the effect of age, ethnic origin, and disease duration
on the prevalence of ATD in diabetic subjects, we decided to investigate the thyroid auto-antibodies and thyroid stimulating hormone (TSH) level in newly diagnosed type 1 diabetic children in our area of residence
(North-West Iran). As previous studies reported a wide
variations in the prevalence of ATD in new onset T1DM
in children (between 4.5% and 29.4%), it is necessary to
investigate this subject in any geographical areas and
ethnic groups [5,11].

2. METHODS
1. INTRODUCTION
Type 1 diabetes mellitus (T1DM) is an autoimmune
Copyright © 2013 SciRes.

This cross-sectional study was carried out between
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T1DM presenting to the outpatient pediatric-endocrinology clinic of Tabriz University of Medical Sciences
(the only university-affiliated clinic for pediatric-endocrinology in North-west Iran), were included. 99 patients,
all newly diagnosed with T1DM were studied; which
included 45 boys and 54 girls. The study protocol was
approved by Ethic Committee and Research Vice Chancellor Office of Tabriz University of Medical Sciences.
Laboratory tests: Written informed consents were taken and blood samples were collected to assay the antiTPO, anti-Tg and serum thyrotropin (TSH) levels. The
Diagnostics® thyroglobulin IgG ELISA kit and thyroid-peroxidase IgG ELISA kit (GENESIS, Cambridge,
UK) used for evaluation of serum levels of anti-Tg and
anti-TPO antibodies respectively. Values above 75 U/ml
for anti-TPO and above 100 IU/ml for anti-Tg were considered positive and either one or both positive antibody
level(s) were considered diagnostic for ATD. The AccuBindTM ELISA Microwells kit (MONOBIND, Costa
Mesa, USA) 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: The data were analyzed using SP
SS version 16 for windows software package. Statistical
procedures used to analyze the data included Chi- square
test, T-test and Pearson’s correlation. Quantitative variables are presented as mean ± SD and qualitative variables as percent. Differences between groups were considered significant when p < 0.05.

3. RESULTS
The study group included 99 children with newly

diagnosed T1DM [mean age 7.75 ± 3.21 years (range
1.2- 14), 45 boys (45.5%) and 54 girls (54.5%)]. Difference between the mean age of males (7 ± 3.4) and females (8.3 ± 2.9) were significant (p = 0.042).
Table 1 shows the frequency of seropositive state for
ATD regarding gender of the patients and Table 2 shows
the age distribution of them and frequency of seropositive state for ATD, in different age groups.
As the tables show, about 9% of newly diagnosed type
1 diabetic children are seropositive for ATD and females
are affected more than males.
Mean age of antibody positive group was 8.9 ± 4 and
mean age of antibody negative group was 7.5 ± 3 (p =
0.226). Considering the age groups (<5, 5 - 10, and >10
years of old), although the difference between groups
was not statistically significant, but half of the children
above 12 years (4 out of 8) were seropositive and the
difference was significant (p = 0.001). Five cases (M/F =
1/4) were seropositive for both anti-TPO and anti-TG
antibodies and 3 of them were above 12 years.
The mean TSH level of patients was 2.44 ± 1.53 mic
IU/ml. In one case it was above 6.2 and in another case it
was above 10. Mean TSH level in seropositive and seronegative subjects was 3.31 ± 1.67 and 2.39 ± 1.52 mic
IU/ml respectively (p = 0.090). The mean TSH of subjects above 12 years of age (3.5 ± 2) was significantly (p
= 0.037) higher than those below this age (2.3 ± 1.4).

4. DISCUSSION
This study set out with the aim of assessing the prevalence of ATD in newly diagnosed type one diabetic children in North-West Iran. In reviewing the literature,

Table 1. The frequency of seropositive state for ATD* regarding gender (N = 99).
Positive Antibody

Total N** (%)

Male N (%)

Female N (%)

Anti-TPO***

8 (8.08)

2 (2.02)

6 (6.06)

6 (6.06)

2 (2.02)

4 (4.04)

Both Antibodies

5 (5.05)

1 (1.01)

4 (4.04)

Either one or Both Antibodies

9 (9.09)

3 (3.03)

6 (6.06)

Anti-Tg

****

*

Autoimmune thyroid disease, **Number, ***Thyroid peroxidase, ****Thyroglobulin.

Table 2. Age distribution of the patients and frequency of seropositive state for ATD, in different age groups.
Age groups
(year)

All patients N*
(%)

anti-TPO**
N (%)

anti-Tg***
N (%)

Both antibodies
N (%)

Either one or both
antibodies N (%)

p-Value

<5

23 (23.23)

3 (3.03)

2 (2.02)

2 (2.02)

3 (3.03)

>0.05

5 - 10

49 (49.50)

2 (2.02)

0 (0)

0 (0)

2 (2.02)

>0.05

>10

27 (27.27)

3 (3.03)

4 (4.04)

3 (3.03)

4 (4.04)

>0.05

Total

99 (100)

8(8.08)

6 (6.06)

5 (5.05)

9 (9.09)

*

Number, **Anti thyroid peroxidase, ***Anti thyroglobulin.
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about 4.5 to 29.4% of children with newly diagnosed
T1DM have positive levels of anti thyroid antibodies [5,
11]. This study found that in our area of residence, about
9% of children with T1DM have ATD at the beginning of
diabetes. Another important finding was that the disorder
is 2 folds more common in girls than in boys and is more
prevalent in patients above 12 years of age. These findings of the current study are consistent with those of
Kordonauri and et al. (2005) who found that anti-TPO in
15.4% and anti-Tg in 14.4% of children were positive at
the beginning of their diabetes, which were more common in girls particularly above 12 years of age [12].
Czeniawska and et al. studied the prevalence of anti-TPO
and anti-TG antibodies at the onset of T1DM in children,
17.8% of studied children had raised levels of one or
both of mentioned antibodies. In that study the mean age
of children with high titer of antibody was significantly
more than those with negative antibody levels [13]. The
least reported prevalence rate belongs to Kordonouri and
et al study on 325 patients with T1DM. In that study, 15
subjects (4.5%) had anti thyroid antibody at initiation of
diabetes with superiority of females [5]. Abrams and et al
studied 157 subjects (10-39 years of age) with newly
diagnosed T1DM, 17% had positive anti-TPO [14]. In a
study from Turkey, 17.8% of patients had positive antiTPO [15]. The highest reported prevalence rate belongs
to Kalicka-Kasperczyk and et al. study on 153 children
(mean age 9.5 ± 3.9 years) with newly diagnosed T1DM,
in which 29.4% of patients had positive anti-TPO level
[11].
Regarding age and sex, this study produced results
which corroborate the findings of a great deal of the previous works in this field [12,13,16-18]. However there
are few studies that have shown no relation between the
gender and thyroid dysfunction [17,19].
Only two of our patients (2.02%) had abnormal TSH
levels, meanwhile the average of TSH in patients above
12 years of age was noticeably higher than those below
this age. In Kalicka’s study on 85 girls and 68 boys with
newly diagnosed T1DM (mean age 9.5 ± 3.5 years),
3.9% of patients had hypothyroidism [11]. In a Brazilian
study on 214 children, teenagers and young adults with
previously diagnosed T1DM , 55.5% of patients with positive anti TPO had abnormal TSH [20]. In Severinski and
et al. study on diabetic children and teenagers with 12
years follow up, the mean age of ATD inception was 11.5
± 5.2 years and average time between being diabetic and
becoming hypothyroidism was 3.3 ± 2.5 years [21].
Results of current study indicate that ATD and even
hypothyroidism may accompany T1DM at its presenting
time in children. This finding is more common in girls
especially those above 12 years of age. Because of the
importance of normal thyroid function, it is advisable to
investigate the ATD and hypothyroidism at the onset of
Copyright © 2013 SciRes.
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T1DM in children, especially those above 12 years of
age.
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