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Abstract

Aim: The incidence of other autoimmune diseases is higher in Type 1 Diabetes Mellitus (T1DM). Autoimmune thyroiditis and celiac disease
often accompany T1DM. The aim of this study was to determine how frequently autoimmune thyroiditis and celiac disease occur at the time
of diagnosis and during follow-up in T1DM pediatric patients.

Methods: Sixty pediatric patients were included in the study. As laboratory parameters, thyroid function tests (fT4, TSH), Anti-thyroid
peroxidase antibody (a-TPO), serum thyroglobulin antibody (a-TG), tissue transglutaminase antibodies (TGA), islet cell antibody, anti insulin
antibodies and HbATc levels were evaluated.

Results: The average diabetes duration of the patients was 3.8 + 3.2 years and the mean HbA1c value was 9.02% + 2.18. In the T1DM cases,
36 of the 60 patients (60%) tested positive for any of the DM antibodies. TPO antibodies were found to be positive in 18 of the 60 patients
(30%). Of these 18 patients, 15 were female (83.3%) and 3 were male (16.7%). TPO antibody positivity was statistically higher in females.
All patients with positive TPO antibodies were diagnosed with autoimmune thyroiditis. TG antibodies were found to be positive in 9 of the 60
patients (15%), 8 of whom were female (88.8%) and 1 was male (11.2%). Tissue transglutaminase IgA antibodies were positive in 6 of the 60
patients (10%). Three of these patients (all of whom were female) were diagnosed with celiac disease.

Conclusion: Our study suggested that children diagnosed with type 1 diabetes should be followed up in terms of autoimmune thyroiditis and
celiac disease.
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Introduction

Diabetes mellitus is a chronic endocrine and metabolic syndrome
characterized by hyperglycemia. There are two main types of
diabetes mellitus. Type 1 Diabetes Mellitus (T1DM), also known as
“insulin-dependent Type 1 DM”, is characterized by a lack of insulin
hormone secretion from pancreatic beta cells. Type 2 DM is the
type that develops insulin resistance in liver, fat and muscle tissue
and has beta cell deficiency.

In cases of T1DM, the probability of developing other autoimmune
diseases is high at the time of diagnosis or during follow-up.
Autoimmune thyroiditis (OT) is the most common autoimmune
disease accompanying T1DM, followed by celiac disease (CD).! The
prevalence of thyroid autoantibodies in T1DM patients increases
with age and the duration of diabetes. Thyroid antibodies usually
do not show positivity at the time of T1DM diagnosis but are seen
during the course of diabetes mellitus.? Therefore, in the diagnosis
of T1DM, serological screening and thyroid function tests are
recommended. It is also recommended that patients be checked
every six months if a-TPO and a-TG antibodies (Ab) are positive or
annually if they negative.?

The prevalence of Celiac disease is higher in children with T1DM
and fluctuates between 1% and 16%.* Although not a routine
clinical practice, it has been recommended that all patients with
T1DM should screened for the development of celiac disease.”

Our aim in this study was to investigate the frequency and duration
of autoimmune diseases (Celiac and Thyroiditis) in our pediatric
patients with Type 1 DM.

Materials and Methods

In this study conducted between March 2019 and July 2020, 60
pediatric patients (0-18 years) who had been diagnosed with T1DM
at least 1 year earlier and were followed regularly (=3 times/year)
in the Pediatric Endocrinology Outpatient Clinic of Health Sciences
University were retrospectively analysed from hospital automation
records. Data regarding height, weight, duration of diabetes,
age at diagnosis of diabetes, presence of another autoimmune
disease and family history of autoimmune disease were recorded.
Thyroid function tests (FT4, TSH), a-TPO antibody, a-TG antibody,
tissue transglutaminase antibodies, islet cell antibodies, anti-GAD
antibodies, anti-insulin antibodies and HbA1c values were included
in the study as laboratory parameters. Patients with missing data
were not included in the study.

Ethical Approval
This study was approved by the Ethics Committee of Kiitahya Health
Science University (Date: 26.06.2020, Decision No: 2020/10-22).

Statistical Analysis

The descriptive statistics of continuous variables are given as mean
+ standard deviation (SD), while the statistical values of discrete
variables are given as median, frequency and percentage. Patient’s
t tests are the mean of two independent groups. The analyses of
the cross tables were calculated by Yates Corrected Chi-Square
tests. Statistical analyses were performed with the help of SPSS
17.0 for Windows (SPSS Inc., Chicago, IL, USA). A P value below
0.05 was considered statistically significant.

Reporting Guidelines
This study was reported according to the STROBE guidelines.

Results
Of the 60 cases, 29 (48.3%) were male and 31 (51.7%) female. All

of them were receiving insulin therapy. The mean age of the cases
at the time of the study was 12.3 + 3.4 years (minimum 1.5 years;
maximum 17 years). As regards the age distribution of the patients:
17 cases (28.3%) were in the 0-5 age group, 21 cases (35%) in the
6-10 age group and 22 cases (36.6%) in the =11 age group. The
mean duration of diabetes in the subjects at the time of the study
was 3.8 + 3.2 years (Table 1). The mean age at diagnosis of T1DM
in the subjects was 8.5 + 4.3 years. The mean HbATc value of the
cases was 9.02% + 2.18%. Evaluation of the cases in relation to
autoimmune DM antibodies: 36 of 60 patients were positive for
some DM antibodies. In 25 (41.7%) a-GAD, in 19 (31.5%) anti-Islet
Ab, and in 9 (15%) anti-insulin Ab positivity were detected. Anti-
GAD and anti-Islet Ab were positive in 11 patients, anti-islet Ab and
anti-insulin Ab were positive in 2 patients, all three antibodies were
positive in 2 patients, and three antibodies were negative in 24
patients. Anti-GAD Ab and anti-insulin positivity were not observed
together in any of the patients (Figure 1). As the cases of T1IDM
were evaluated in terms of the presence of autoimmune disease
in the family history; there were 16 (27.7%) cases with thyroid
disease in the family, 29 (48.3%) cases with DM in the family and
1 (1.7%) case with CD in the family.

All of the a-GAD positive patients, 14 (56%) were female, while 11
(44%) were male. Of the anti-islet Ab positive patients, 8 (41%)
were female, and 11 (59%) male. Of the anti-insulin Ab positive
patients, 4 (44.4%) were female and 5 (55.5%) were male. TPO
antibodies were positive in 18 patients (30%) above 35 IU/ml. Of
these patients, 15 (83.3%) were girls and 3 (16.7%) were boys.
Thus, a-TPO was positive in 15 (48.3%) of 31 female patients and 3
(10.3%) of 29 male patients. Autoimmune thyroiditis was diagnosed
in 18 (100%) of 18 patients with positive a-TPO antibodies and in

Table 1. Evaluation of epidemiological and autoimmune diseases of
patients with type 1 diabetes mellitus

Parameters (Me:rzo/i)SD)
Age,y 123+34
Gender

Male 29 (48.3)
Female 31 (51.7)
Diabetes diagnosis age, y 8543
Age groups, y

0-5 4 (6.6)
6.10 16 (26.6)
=11 40 (66.6)
Diabetes disease duration, y 3.8+27
1-19 21 (35)
2-4.9 19 (31.6)
>5 20 (33.3)
HbATc (%) 9.02 +2.18
TSH 2621
sT4 0902
Thyroid volume (mL) 88 £ 5.1
Thyroid volume (SD) 20+£238
Concomitant autoimmune disease

Autoimmune thyroid disease 18 (30)
Celiac disease 3(5)
Autoimmune thyroid disease+celiac disease 2 (3.3)

Presence of autoimmune disease in family

Diabetes mellitus 29 (48.3)
Autoimmune thyroid disease 16 (26.7)
Celiac disease 1(1.7)
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Table 2. Analysis of patients with concomitant autoantibody positivity

Patients (Mean * SD)

Parameters

Positive Negative Positive Negative
Age,y 13.4 (2.6) 11.8 (3.6) 13.7 (2.2) 12.08 (3.5)
BMI (SD) 1.06 (1.19) 0.2 (0.97) 1.12 (0.79) 0.34 (1.1)
Diabetes diagnosis age, y 4,58 (3.09) 3.47 (3.23) 5.22 (2.27) 3.5(3.3)
TSH 3.83 (3.45) 2.13 (1.02) 4.02 (4.12) 2.39 (1.58)
sT4 0.89 (0.23) 0.96 (0.23) 0.95 (0.29) 0.94 (0.22)
HbATc 8.89 (2.26) 9.08 (2.17) 8.6 (1.15) 9.1 (2.27)
Thyroid volume (mL) 8.86 (5.14) - 10.75 (6.8) -
Thyroid volume (SD) 2.02 (2.87) - 3.08 (1.4) -
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Figure 1. Distribution of DM antibodies by gender
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Figure 2. Evaluation of positive autoantibodies in patients with
autoimmune thyroiditis

8 (88.8%) of 9 patients with positive a-TG. OT was detected in 18
of the 60 patients included in the study. Accordingly, the prevalence
of OT was found to be 30%. Six of these patients were hypothyroid
and were using medication. This eighteen OT patients’ mean age
was 13.4 years, and their TIDM diagnosis averaged 4.58 years.
The mean TSH value of the patients was 4.58 ulU/ml and the
mean fT4 value was 0.89 ng/dl. The mean value of HbAlc was
found to be 8.89%. In 18 patients with autoimmune thyroiditis,
the mean thyroid volume value was found to be 8.86 ml, and the
mean thyroid volume SDS value was 2.02 according to thyroid USG
(Table 2). There was a family history of DM in 11 patients (61.1%),
and a family history of thyroid disease in 13 patients (72.2%).
None of the patients had a family history of CD.

As regards the accompanying autoantibodies in patients diagnosed
with autoimmune thyroiditis; GAD antibodies were positive in 8
patients, a-TG Ab in 8 patients, a-Islet Ab in 4 patients, a-Insulin Ab
in 3 patients and a-TGA Ab positive in 2 patients (Figure 2). Anti-
TG antibodies were found to be positive over 65 lu/mlin 9 patients
(15%). Of these patients, 8 (88.8%) were female and 1 (11.2%)
was male. Thus, it was positive in 8 (25.8%) of 31 female patients
and 1 (3.4%) of 29 male patients. Anti-TPO was also positive in
8 of the patients. A diagnosis of OT was made in 8 of 9 patients
with positive a-TG. 4 patients had hypothyroidism and were using
medication. The mean age of 9 patients with a-TG positivity was
13.7; the BMI SDS mean 1.12; the mean diabetes diagnosis was
5.2 years. The TSH mean value was 4.02 ulU/ml, and the fT4 mean

value was 0.95 ng/dl. The mean HbATc value was found to be 8.6%.
In patients with positive a-TG, the mean thyroid volume was 10.75
ml, and the mean thyroid volume SDS was 3.08 (Table 2). Anti-
TGA IgA antibodies were positive in 6 (10%) of the 60 patients; 4
of these patients were female (66.6%) and 2 were male (33.3%).
3 of 6 patients with a-TGA Ab positivity were diagnosed with
CD by a small bowel biopsy by pediatric gastroenterology. All 3
patients were girls. The mean age of these 3 patients diagnosed
with CD was 13.3; weight SDS mean -1.03; size SDS -0.11; BMI
SDS was found to be -0.87. The mean age at T1DM diagnosis
of the patients was found to be 7 years. The mean plasma IgA
level was 2.1 mg/dl, and the mean HbA1c level was 9.0% (showed
poor glycemic control). Both of the patients diagnosed with CD
had hypothyroidism and were using medication. The mean thyroid
volume SDS of these two patients was found to be 0.96. When
other accompanying autoimmune antibodies of the 6 patients with
celiac disease were examined; a-TPO in 2 patients, a-insulin Ab in
2 patients, a-GAD and a-Islet Ab in one patient each were positive.

Discussion

T1DM is the most common chronic endocrine autoimmune disease
of childhood in which genetic predisposition, environmental factors
and autoimmunity play a role. In this study, we investigated the
frequency of OT and CD, which may occur at the time of diagnosis
and during follow-up, and the affecting factors in patients with
T1DM in our hospital. In the studies of Redondo and Singh, the
gender distribution of the cases was found to be similar (51% male,
49% female), as in our study.® In a study conducted at Istanbul
University in our country, 27.9% of the cases diagnosed with T1DM
were <5 years old, 37.2% were 6-10 years old and 34.9% were =10
years old.” The age distribution of the patients in our study was
found to be compatible with the literature.

The prevalence of autoimmune thyroiditis in patients with T1DM
is much more common than in the general population. While the
prevalence of thyroid antibody positivity in children 2-5%, there
are publications 12-25% in children and adolescents with T1DM.8°
OT is the most common autoimmune disease accompanying
T1DM, and celiac disease is the second most common.'® In our
study, similar to the literature, the most common autoimmune
disease accompanying T1DM cases was OT with a rate of 30%;
It was found that CD followed with the second frequency with the
rate of 5%.

It has been shown that the most common autoimmune disease
accompanying T1DM is OT. Although there are variable rates in
studies, it has been reported that 12.5%-18.5% of T1DM patients
were diagnosed with chronic autoimmune thyroiditis."" There
are two reports about autoimmune thyroiditis from Turkey and
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Italy, where a-TG antibodies have been observed in 7.9% and
7.8% children with autoimmune thyroid disease.'>'® Conversely,
in patients with celiac disease, a-TPO antibody and autoimmune
thyroiditis have been reported to range from 10.5%-14.6%."'
Also there are publications with positive a-TG antibodies in 6-7.8%
of patients with autoimmune thyroiditis and positive a-TPO
in 10.5-14.6% of patients with CD, and it has been stated that
children with CD have three times the risk of developing thyroid
autoimmunity studies are also available in the literature. in this
study a-TG and anti-GAD antibodies were present in 6.9 and 12.5
per cent subjects among cases compared to 3.5 per cent (p=0.015)
and 4.3 per cent (p=0.001) in controls, respectively.'> Also studies
from Turkey show that frequency of CD is 23.2%, positive anti-
TPO and anti-TG antibodies are 6.9% in patients whose diabetes
diagnosis age is less than 5 years. Both CD and the presence
of thyroid autoantibodies were more common in girls (73.3%,
68%).'® In another single-centre study conducted in Turkey, celiac
disease (4.9%) and autoimmune thyroid disease (13.7%) were
found in children with type 1 diabetes."” In our study, similar to the
literature, anti-TG antibodies were found to be positive in 15% of
the patients. In our study, we found that 30% of the patients with
Type 1 DM had accompanying autoimmune thyroiditis. Although
this rate was higher than in the literature, Hashimoto’s thyroiditis
was more common in our female patients. Also in our study, we
demonstrated with the high prevalence of Hashimoto’s thyroiditis
(HT) in our female patients. Especially in girls with T1DM,
serological screening and thyroid function test in the diagnosis of
T1DM, which are the frequencies recommended by the literature,
should be screened once a year if negative or every six months if
a-TPO and a-TG antibodies are positive.

As expected, an increased incidence of the disease has been
reported in siblings or parents of children with HT. Hashimoto’s
thyroiditis was commonly found in both the probands and their
relatives, especially among women. Among female diabetic
probands, HT was diagnosed in 54-75% of cases depending on
age, and among female relatives the frequency of HT was 22-44%.
Moreover, diabetic probands with HT were significantly more likely
to have a family history of thyroid disease.’ This was evaluated
as similar to the literature in terms of the familial predisposition
relationship with HT in our study.

The incidence of CD in childhood is known to be between 0.2% and
5.5%. In some diseases and conditions, the risk of developing CD is
greater. T1DM is among the high-risk groups for the development
of CD among these diseases. This rate is higher in children with
T1DM and has been reported in a wide range of 1-16%.%'° The risk
of celiac disease is inversely and independently associated with
age at diagnosis of diabetes, with the greatest risk in those with
diabetes diagnosed before 5 years of age. The prevalence of CD
in the general population is estimated to be 20 times higher than
in TIDM patients. Anti-TG-IgA antibodies are positive in 4-12%
of children with TIDM.2°2" When we evaluated all our cases for
celiac disease, (similar to the literature) we found that 10% of our
patients were diagnosed by serological positivity and 5% by biopsy.
Serological screening for CD in children with T1DM is recommended
annually, in the first 5 years of diabetes, and then every 2 years
after T1DM diagnosis, according to ISPAD guidelines.?

IgA deficiency is seen with a frequency of 1:500 in the population.
It has been reported that it is more common, especially in people
with Type 1 diabetes and those with celiac disease.® Therefore,
most guidelines recommend routine measurement of total IgA to
exclude IgA deficiency. The other recommended method is to first
measure IgA if the initial screening test using only a-TG-A and/

or EmA is negative. If the child has IgA deficiency, 1gG-specific
antibody tests (a-TG or EmA IgG or both) should be used for
screening.?* In our clinic, we use IgA and a-TG-A together in the
first screening. in our study; Anti-TGA IgA antibodies were positive
in 6 (10%) of the 60 patients; 4 of these patients were female
(66.6%) and 2 were male (33.3%). 3 of 6 patients with a-TGA Ab
positivity were diagnosed with CD by a small bowel biopsy by
pediatric gastroenterology. All 3 patients were girls. The mean age
of these 3 patients diagnosed with CD was 13.3. The mean age at
T1DM diagnosis of the patients was found to be 7 years. The mean
plasma IgA level was within the normal range. Both of the patients
diagnosed with CD had hypothyroidism and were using medication.

in Polish children is reported that the prevalence of at least
one diabetes associated Ab was found in 87%, with the highest
prevalence of 64% for zinc transporter 8 (ZnT8 Ab), islet cell
autoimmunity was 349%, Thyroid Ab was 26% (42% in girls vs.
8% in boys), tTG Ab was 11% patients. In patients with a duration
>10 years, 50% had at least one antibody.** In a study conducted
with adolescents and adults, it was reported that 96.7% of the
patients were positive for GAD, 53.3% for islet autoantibodies,
80% for insulin autoantibodies, and 23.3% for TPOAb positive.
It was determined that 16.7% of the patients were positive for
both TPOAb and TGAb.?> As seen in the Polish study, although
zinc antibody positivity is very common, it cannot be studied in
our hospital. In our study, as expected, autoantibody positivity was
found to be less than in adolescent and adult studies due to the
lower median age. Therefore, our study emphasizes the importance
of long-term follow-up of patients with T1DM.

Limitations

The limitation of the study is the lack of long-term follow-up to
evaluate the susceptibility of patients with anti-GAD and anti-
TTG antibodies to celiac disease or type-1 diabetes mellitus.
Additionally, since our study was single-center, multicenter studies
with larger patient numbers are needed.

Conclusion

OT recordings and CD tend to be highly elevated in T1DM patients
compared to those without. Serological screening for CD in
children with T1DM is recommended annually, in the first 5 years of
diabetes, and then every 2 years after T1DM diagnosis. In addition,
we emphasize the importance of using such autoantibodies, which
we can use clinically, for screening purposes in early diagnosis. In
the near future, further research should be conducted regarding
these two autoimmune conditions, especially for girls with T1DM.
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Abbreviations

CD: Celiac disease

HbATc: Hemoglobin alc

OT: Autoimmune thyroiditis
T1DM: Type 1 diabetes mellitus
TSH: Thyroid-stimulating hormone
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