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Frequency of Diabetes and Thyroid Autoantibodies in Patients with 
Type 1 Diabetes and Their Siblings
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The aim of this study was to better understand the frequency of autoimmune thyroid 
and diabetes antibodies in patients with type 1 diabetes mellitus (T1DM) compared 
with their siblings. Glutamic acid decarboxylase antibodies (GADA), islet cell anti-
bodies (ICA), insulin autoantibodies (IAA), and thyroid autoantibodies were studied 
in all subjects. The rates of positive GADA and IAA were significantly higher in pro-
bands compared to in siblings (p＜0.001) or controls (p＜0.001). All pancreatic autoanti-
bodies were not significantly different between the siblings and the healthy controls. 
Thyroid antiperoxidase antibody (TPOAb) and antithyroglobulin antibody (TGAb) 
were significantly different between the probands and the control subjects (p=0.002 
and p=0.018, respectively). The rates of TPOAb and TGAb positivity in siblings were 
higher than in those of the controls, but there was no significant difference between 
the two groups. However, thyroid autoimmunity (TA) was significantly different 
among the groups (p=0.004). Siblings of the TA-positive probands were shown to have 
a greater prevalence of thyroid antibodies than did the controls (p=0.022), but siblings 
of the TA-negative probands did not have such a prevalence compared with the control 
subjects. The prevalence of pancreatic and thyroid antibodies positivity in probands 
was statistically significant compared with the siblings and the controls. Siblings of 
TA-positive probands revealed a greater prevalence of thyroid antibodies than did the 
controls. Therefore, the screening for TA in siblings, particularly siblings of TA-positive 
probands, is as important as it is in probands.
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INTRODUCTION

Type 1 diabetes mellitus (T1DM) results from lack of in-
sulin secretion caused by the destruction of pancreatic  
cells.1 Most patients with T1DM have the diabetes auto-
antibodies such as insulin autoantibodies (IAA), glutamic 
acid decarboxylase (GADA), and islet cell antibody (ICA).2 
T1DM patients are at an increased risk for additional auto-
immune diseases like that Graves’ disease, Hashimoto’s 
thyroiditis, and Addison’s disease.3 The most common au-
toimmune disorder related with T1DM is autoimmune thy-
roid disease (AIT).4-7 The frequency of thyroid autoanti-
body positivity in children with T1DM has been reported 
in about 50% in different ethnicity.8 Thyroid disorders oc-

curred within 3 to 4 years in fifty percent of the thyroid auto-
antibody positive subjects.5,9 It has been suggested that 
T1DM and AIT have common genetic sources since they of-
ten co-occur in patients and families.10 The risk for this au-
toimmune disorder is known to increase in first-degree rel-
atives of T1DM subjects, and 8% of first-degree families 
have AIT.11,12

To our best knowledge, the frequency of autoantibodies 
for diabetes and thyroid in Korean children with T1DM and 
their siblings have not been investigated. So, in this study, 
we aim to investigate the frequency of autoimmune thyroid 
and diabetes antibodies in patients of T1DM, their siblings, 
and healthy controls.
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TABLE 1. Clinical features in patients with type 1 diabetes mellitus, their siblings and control subjects

Probands (n=31) Siblings (n=40) Controls (n=40) p value

Sex (M:F)
Age (years)
Blood glucose (mg/dL)
HbA1c (%) 
TSH (IU/mL)
FT4 (ng/dL)
GADA positive (%)
IAA positive (%)
ICA positive (%)

13:18
9.2±3.1

501.9±191.0
12.2±1.9

4.1±9.3
1.2±0.3
25 (80.6)
11 (35.5)
2 (6.5)

20:20
12.3±3.8
95.9±13.5
5.6±0.2
2.4±1.8
1.3±0.1

1 (2.5)
0 (0)
0 (0)

20:20
12.3±3.6
96.3±10.1

5.3±0.5
2.1±1.4
1.3±0.1

2 (5)
0 (0)
0 (0)

0.361
0.001

＜0.001
＜0.001

0.223
0.749

＜0.001
＜0.001

0.076

Values are presented as mean±standard deviation or number (%).
HbA1c: glycosylated hemoglobin, TSH: thyroid stimulating hormone, GADA: glutamic acid decarboxylase antibody, IAA: insulin auto-
antibody, ICA: islet cell autoantibody.

MATERIALS AND METHODS

1. Subjects
The subject pool consisted of 31 children and adolescents 

with T1DM who visited the Pediatric Endocrine Clinic be-
tween July 2011 and December 2013. All subjects satisfied 
the criteria of the American Diabetes Association for 
T1DM.3 Forty siblings of T1DM patients were recruited 
and monozygotic twin sibling pairs were eliminated from 
this study. The 40 healthy controls with no family history 
of autoimmune disorder (autoimmune thyroiditis, T1DM 
etc) were selected from the same ethnic population and 
were matched with the siblings for age and sex. The control 
subjects had no chronic disease or any other autoimmune 
disorder, such as thyroiditis and T1DM. This study had the 
approval of the Institutional Review Board (CNUH- 
2011-058). 

2. Methods
Fasting blood glucose, glycosylated hemoglobin 

(HbA1c), GADA, ICA, and IAA were evaluated at the time 
of diagnosis. AIT evaluation was done using measure-
ments of free thyroxine (FT4), thyroid stimulating hor-
mone (TSH), thyroid antiperoxidase antibody (TPOAb), 
antithyroglobulin antibody (TGAb), and TSH receptor an-
tibodies (TSHRAb). The mean duration of diabetes occur-
rence was 2.3 years when AIT screening was done. The pos-
itivity of AIT was confirmed by the following criteria: TSH 
levels outside the assay reference (range 0.35-5.5 IU/mL) 
plus positive thyroid antibodies. Thyroid autoimmunity 
(TA) was determined by a positive test for at least one thy-
roid autoantibody. GADA was examined by a radioimm-
unoassay kit (RSR Ltd., Cardiff, UK), IAA by an enzyme 
immunoassay kit (Orgentec diagnostika, Mainz, Germany), 
and ICA by the indirect fluorescent antibody technique 
(SCIMEDX, Denville, NJ, USA). TPOAb and TGAb were 
assessed using an electrochemiluminescence immuno-
assay kit (COBAS, Roche Diagnostics GmbH, Mannheim, 
Germany) and TSHRAb was determined by using a radio-
immunoassay (RSR Ltd, Cardiff, UK). 

3. Statistical analysis
Data was presented as mean±standard deviation or pro-

portion (%). The one-way ANOVA test was done to compare 
continuous variables. The chi-square test or Fisher’s exact 
probability test depending on the number of the cases was 
used to compare frequencies of autoimmune diseases 
among the groups. Results showed diabetes autoantibody 
positivity and TA. All statistical analyses were studied with 
IBM SPSS ver. 21.0 (IBM Co., Armonk, NY, USA). The p val-
ue of less than 0.05 was deemed significant.

RESULTS

The clinical data of the study population is summarized 
in Table 1. Thirty one T1DM patients were enrolled in our 
study, 13 were boys (41.9%) and 18 (58.1%) were girls. Ages 
and the ratio of females to males were similar in siblings 
and control subjects. Blood glucose and HbA1c levels were 
significantly higher in T1DM subjects compared to their 
siblings and the control subjects (p＜0.001). However, the 
values of TSH and FT4 among the groups were not sig-
nificantly different. Twenty five T1DM patients (80.6%) 
had positivity for GADA, 11 (35.5%) for IAA, and 2 (6.5%) 
for IAA, respectively. Only one sibling showed GADA pos-
itivity (2.5%), and all siblings of probands were revealed to 
be negative for IAA and ICA. Of the control groups, two sub-
jects (5%) had GADA positivity, but none had positivity for 
IAA and ICA. So the frequency of GADA and IAA positivity 
was significantly higher in probands compared to the sib-
lings and the controls (p＜0.001). All pancreatic autoanti-
bodies were not significantly different between the siblings 
and the controls.

The prevalence of thyroid autoantibodies in probands, 
their siblings and the control subjects is shown in Table 2. 
The positivity of TPOAb, TGAb, and TSHRAb was 22.6%, 
22.6%, and 0% in patients with T1DM, respectively. In 
their siblings, the rates of TPOAb, TGAb and TSHRAb pos-
itivity were 7.5%, 10.0%, and 2.5%, respectively. Only one 
control subject showed TGAb positivity and others were all 
negative for thyroid autoantibodies. TPOAb and TGAb 
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TABLE 2. Prevalence of thyroid autoantibodies in probands, their
siblings and healthy controls

Probands
(n=31)

Siblings
(n=40)

Controls 
(n=40)

p value

TPOAb positive 7 (22.6) 3 (7.5) 0 (0) 0.002
TGAb positive 7 (22.6) 4 (10.0) 1 (2.5) 0.026
TSHRAb positive 0 (0) 1 (2.5) 0 (0) 0.408
TA positive 9 (29.0) 6 (15.0) 1 (2.5) 0.004

Values are presented as number (%).
TPOAb: thyroid antiperoxidase antibody, TGAb: antithyroglo-
bulin antibody, TSHRAb: thyroid stimulating hormone receptor 
antibody, TA: thyroid autoimmunity.

TABLE 3. Thyroid antibodies in siblings of probands and controls

Group Total N
With Aba 

N (%)
p value

Significance to
controls (p)

Siblings of
    TA-positive 

probands
10 3 (30) 0.153b 0.022

    TA-negative 
probands

30 3 (10) 0.307

Controls 40 1 (2.5)

N: number, Ab: antibodies, TA: thyroid autoimmunity.
aThyroglobulin +/or Thyroid peroxidase antibodies, bSignificance
comparing siblings of TA-positive probands to siblings of TA-neg-
ative probands.

were found to be significantly different among the groups 
(p=0.002 and 0.026, respectively), also TA was signifi-
cantly different among the groups (p=0.004). Our data 
showed a higher prevalence of thyroid autoantibodies in 
the sibling groups (15%) than that of the control subjects 
(2.5%), but the difference was not found to be significant 
(p=0.108). We examined both FT4 and TSH levels as well 
as clinical characteristics. AIT was detected in 2 of 31 pro-
bands (6.5%). One of 40 siblings (2.5%) showed clinical and 
biochemical evidence of hyperthyroidism and was treated 
with methimazole. 

Siblings of the TA-positive probands revealed a greater 
prevalence of thyroid antibodies than did the controls 
(p=0.022), but siblings of the TA-negative probands did not 
have such an difference compared with the control subjects 
(Table 3). 

DISCUSSION

Most cases of T1DM are autoimmune diseases and the 
majority of T1DM patients have immunological, self-re-
active autoantibodies.13 Holmberg et al.14 had found IAA 
and GADA positivity in 55.2% and 76.0% of Swedish sub-
jects and in 39.6% and 59.4% of Lithuanian patients with 
T1DM, respectively. Positivity of pancreatic autoantibodies 
in T1DM patients in Japan are 60-70% for GADA, 45-50% 
for IAA, and 60-65% for IA-2 antibodies at the time of 
diagnosis.15 Our results indicated that GADA, IAA and ICA 
were positive in 80.6%, 35.5% and 6.5% of Korean patients 
with T1DM. 

Many studies have shown that siblings of patients with 
T1DM are at an increased risk of diabetes-related autoi-
mmunity.11,12 Knip et al.16 reported that pancreas auto-
antibodies were positive in 24.1% of siblings of T1DM sub-
jects. Onengut-Gumuscu et al.17 revealed that the pan-
creas autoantibodies were showed in 9% of first-degree rel-
atives of T1DM patients in European countries. Our study 
revealed that only 1 of 40 (2.5%) siblings had GADA pos-
itivity and two subjects (5%) in the control groups had 
GADA positivity. So, pancreatic autoantibody positivity 
was very low in siblings of T1DM patients. This is due partly 
to the lowest incidence rates of T1DM in the Korean 

population.
T1DM is well known to be associated with other auto-

immune diseases and autoantibodies due to similar patho-
physiologic mechanisms.18-21 The most common auto-
immune disorder related with T1DM is AIT. The auto-
immune damage of thyroid gland may occur in either hypo-
thyroid or hyperthyroid conditions.18 The incidence of thy-
roid disorders may increase with the positivity of thyroid 
antibodies. TGAb and/or TPOAb show a longtime before 
the onset of dysfunction of the thyroid gland.5,10,21 There-
fore, the detection of these antibodies could be helpful in 
the diagnosis in the early stages of the disease before thy-
roid dysfunction develops. In German and Austrian pop-
ulations, Kordonouri et al.8,22 revealed a prevalence of 21% 
TA, but a prevalence of 50% has been shown in T1DM 
Caucasians.9 These studies of TA positivity in the Asian 
population with T1DM showed rates of 21.8% in Taiwanese 
patient and 18% in Japanese patients.23,24 In our study, 
TGAb and TPOAb were positive in 22.6% and 22.6 % of 
Korean children and adolescents with T1DM, respectively. 
The overall positivity of TA was 29.0% in Korean patients 
with T1DM. It was similar to the reports in other studies. 
AIT was detected in 2 of 31 probands (6.5%). One patient 
suffered from hypothyroidism and another was hyper-
thyroidism. Both were treated with medication. 

Karagüzel et al.18 reported that the positive rates of 
TPOAb, TGAb, and TSHRAb were 13.5%, 2.2% and 13.5% 
in siblings of Turkish T1DM probands. Hanukoglu et al.11 
reported that the TA was 25% for first-degree relatives. In 
this study, the positivity of TGAb, TPOAb and TSHRAb in 
siblings of probands was 7.5%, 10.0%, and 2.5%, 
respectively. Of the healthy controls, one subject showed 
TGAb positivity and others were all negative for thyroid au-
toantibodies. Our data showed a higher prevalence of thy-
roid autoantibodies in sibling groups (15%) than in the con-
trol subjects (2.5%), but the difference was not statistically 
significant (p=0.108).

Siblings of TA-positive probands were found to have a 
significantly increased prevalence of thyroid antibodies 
than did the controls (p=0.022), but siblings of TA-negative 
probands did not show much of a differnce compared with 
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the control subjects (Table 3). This result showed the sig-
nificant positivity of TA in siblings of TA-positive pro-
bands. One sibling of a TA-positive proband also revealed 
Graves’ disease and treated with methimazole.

The present study reports on the prevalence of pancre-
atic and thyroid autoantibodies in Korean children and 
adolescents with T1DM, their siblings, and healthy control 
subjects. This study did have some limitations, most nota-
bly the small number of enrolled subjects and the inability 
to include all first-degree relatives except siblings. Never-
theless, beyond these limitations, this study was the first 
regarding the prevalence of TA and pancreatic autoanti-
bodies in Korean children and adolescents with T1DM, 
their siblings, and healthy control subjects. It is important 
that 6.5% of our T1DM subjects already had AIT and one 
sibling showed Graves’ disease. All of them were treated 
with medication.

In conclusion, the prevalence of pancreatic and thyroid 
antibody positivity in probands was statistically sig-
nificant compared with the sibling and control groups. TA 
was found to have an increased risk in siblings of T1DM pa-
tients in contrast with the healthy control subjects. Fur-
thermore, siblings of TA-positive probands revealed a stat-
istically significant prevalence of thyroid antibodies com-
pared to control subjects. So the screening for TA in sib-
lings, particularly siblings of TA-positive probands, was as 
important as in probands. 
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