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Abstract

Aim: Celiac disease (CD) and autoimmune thyroid disease (AITD) are more common in individuals with Type 1 diabetes mellitus 
(T1DM). Hypothyroidism; has been associated with increased risk of hypoglycemia, reduced growth, and untreated CD with reduced 
bone mineral density has been associated with skeletal problems. It was aimed to screen the frequency of children and adolescents 
with T1DM in terms of CD and AITD.
Material and Method: The patients diagnosed with T1DM in July 2015-March 2022 were retrospectively analyzed. The patients' 
age, gender, age at diagnosis, anti-TPO, anti-TG, Islet Cytoplasmic Antibodies (ICA), Insulin Autoantibodies (IAA), Glutamic Acid 
Decarboxylase (GADA) antibodies and accompanying autoimmune disease were investigated.
Results: Chronological age was 12.5±4.4 (2.5-21.3), diagnosis of T1DM age 8.5±4.3 (1.0-17.5), duration of diabetes 4.0±3, 199 
patients with T1DM aged 5 (0.0-18.1) years were included. 52.3% (n=104) of the cases were female. While the frequency of CD is 
23.2% (n=10), the presence of anti-TPO and anti-TG antibodies is 6.9% (n=3) 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%).
Conclusion: We found that the frequency of CD and AITD in our patients with T1DM was higher than in the general population, the 
frequency of CD increased in patients with a younger age at diagnosis of T1DM, anti-TPO antibodies was observed with advancing 
age at diagnosis, and both conditions were more common in females.
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INTRODUCTION 
Type 1 diabetes mellitus (T1DM) is an autoimmune disease 
that specifically results in insulin deficiency as a result of 
an exaggerated immune response to β-cell autoantigens. 
The most common autoimmune diseases in patients with 
T1DM; autoimmune thyroid disease (AITD) is followed by 
Celiac disease (CD) (1-6).

Graves disease and Hashimoto's thyroiditis (HT) are 
the most common autoimmune thyroid diseases (7). 
Hyperthyroidism is more common in Graves disease 
and hypothyroidism is more common in HT. Genetic 
predisposition and environmental factors play a role in 

the etiology of autoimmune thyroid disease (8,9). While 
the prevalence of AITD in children and adolescents is 0.3-
1.1%, it has been determined that it is seen at a higher 
rate in children with T1DM and this rate is approximately 
3-8% (10). The prevalence of AITD increases up to 20% 
with age, and hypothyroidism is observed in most of the 
patients (11). 

Celiac disease is an autoimmune small bowel disease 
caused by persistent sensitivity to gluten found in wheat, 
rye and barley in genetically susceptible individuals (12). 
CD is more common in individuals with T1DM than in the 
general population, and its prevalence is reported to be 
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1-10% in children and adolescents with T1DM (13). The 
risk of celiac disease increases as the age at diagnosis 
of diabetes decreases, and this risk is more pronounced 
especially in children with T1DM under the age of 5 (14).

Hypothyroidism has been associated with an increased 
risk of hypoglycemia and decreased growth, while 
untreated CD has been associated with skeletal problems 
with reduced bone mineral density. In this study, 
determining the frequency of CD and AITD in children and 
adolescents followed up with the diagnosis of T1DM; it 
was aimed to evaluate the relationship between growth, 
glycemic control, age, gender and puberty. It is necessary 
for the patient to screen for comorbidities and to diagnose 
and treat them at an early stage.

MATERIAL AND METHOD 
The patients diagnosed with T1DM in July 2015-March 
2022 were retrospectively examined. Age, gender, age 
at diagnosis, duration of T1DM, presence of antithyroid 
peroxidase (TPO Ab), antithyroglobulin (TG Ab) antibodies, 
and the concomitant autoimmune disease were 
investigated.

Ethics committee approval for the study was obtained 
from the Hitit University Faculty of Medicine Clinical 
Research Ethics Committee decision no: 2022-27 and 
taken on:31/03/2022.

Statistical Analysis

Statistical analysis IBM SPSS Statistics It was carried 

out with the software for Windows 22.0. Pearson's chi-
square test or Fisher's exact test was used to compare 
qualitative variables when the expected frequency was 
less than 5 cells. The Shapiro-Wilk test was used to 
determine whether the numerical variables were normally 
distributed, and the t-test in independent groups was used 
to compare the normally distributed variables in 2 groups 
used. Mann Whitney U test was used to compare the non-
normally distributed variables in 2 groups. A p value of 
<0.05 was considered statistically significant.

RESULTS
199 patients with T1DM were included. Mean chronological 
age was 12.5±4.4 (2.5-21.3) years, mean diabetes duration 
was 4.0±3.5 (0.0-18.1), and 52.3% (n=104) of the study 
were female. While 84.9% (n=169) of the patients had no 
accompanying disease, 7.5% (n=15) had CD, 12.8% (n=25) 
had TPO Ab, 6.5% (n=13) had TG Ab, CD and AITH were 
present in 0.5% (n=1). The ages at diagnosis of the cases 
are shown in Table 1.

While the frequency of CD is 23.2% (n=10), the presence of 
TPO Ab and TG Ab were 6.9% (n=3) in those with diabetes 
diagnosis younger than 5 years. The frequency of CD was 
3.3% (n=5), the presence of TPO Ab was 14.1% (n=22), and 
the presence of TG Ab was 6.4% (n=10) in those who were 
5 years or older (Table 2). When the gender distribution is 
examined; the female sex ratio was 73.3% (n=11) in CD, 
68% (n=17) in patients with TPO Ab, and 61.5% (n=8) in 
patients with TG Ab.

Table 1. T1DM, CD diagnosis and thyroid autoantibody detection ages of the cases

Diagnosis ages n (%) mean±SD min-max

T1DM diagnosis age (years) 199 (100) 8.5±4.3 1.0-17.5

Celiac disease diagnosis age (years) 15 (7.5) 6.6±3.8 2.0-14.7

Age at detection of anti-TPO (years) 25 (12.8) 10.9±3.2 4.9-14.0

Anti-TG detection age (years) 13 (6.5) 10.1±3.3 4.9-13.9

Table 2. Frequency of CD and thyroid autoantibodies detection according to T1DM diagnosis age group

T1DM diagnosis age

≤5 years (n=43)
(n) (%)

>5 years (n=156)
(n) (%)

Total (n=199)
(n) (%)

Celiac disease
Yes 10 (23.2) 5 (3.3) 15 (7.5)

No 33 (76.8) 151(96.7) 184 (92.5)

TPO Ab
Yes 3 (6.9) 22 (14.1) 25 (12.8)

No 40 (93.1) 134 (85.9) 174 (87.2)

TG Ab
Yes 3 (6.9) 10 (6.4) 13 (6.5)

No 40 (93.1) 146 (93.6) 186 (93.5)

DISCUSSION 
We found that 7.5% of our patients with T1DM had CD, 
12.8% had TPO Ab, 6.5% had TG Ab, and 0.5% had CD and 
AITH. In addition, while the frequency of CD is 23.2% and 
the presence of TPO and TG antibodies is 6.9% in patients 
with T1DM diagnosis age younger than 5 years; the 
frequency of CD is 3.3%, the presence of TPO Ab is 14.1%, 

and the presence of TG Ab antibody is 6.4% in diabetes 
diagnosis age were 5 years or older.

Patients diagnosed with T1DM, an autoimmune disease 
that results in insulin deficiency as a result of an 
exaggerated immune response to β-cell autoantigens, are 
more likely to develop other autoimmune diseases than 
the general population (15). While it is recommended to 



29

Med Records 2024;6(1):27-31DOI: 10.37990/medr.1373441

screen for common conditions such as AITD and CD at 
regular intervals in T1DM patients, it is recommended to 
screen for other less common autoimmune diseases in 
the presence of symptoms (16).

Current guidelines of the American Diabetes Association 
(ADA) recommend testing for antithyroid peroxidase, 
antithyroglobulin antibody and thyroid function tests in 
children and adolescents immediately after diagnosis 
of T1DM. If thyroid function tests are normal, it is 
recommended to be checked every 1-2 years.  if the 
patient develops symptoms such as thyroid dysfunction, 
thyromegaly, abnormal growth rate or an unexplained 
glycemic variation should be checked earlier (17). 
The International Pediatric and Adolescent Diabetes 
Association (ISPAD) recommends screening for thyroid 
stimulating hormone (TSH) and anti-TPO Ab in the 
diagnosis of diabetes, and then every two years in 
asymptomatic individuals and in the absence of goiter or 
in the absence of thyroid autoantibodies, otherwise more 
frequent evaluations should be made (18).

Celiac disease develops against gluten found in wheat, rye 
and barley; It is an autoimmune enteropathy that occurs in 
genetically predisposed individuals and is characterized 
by inflammation of the small intestine, villous atrophy and 
malabsorption (19). The clinical picture of CD may be silent 
in the absence of gastrointestinal signs or symptoms, so it 
is important to be screened (20). If there are no symptoms 
in children with T1DM, the ADA recommends measuring 
Tissue Transglutaminase Immunoglobulin A level at the 
time of diagnosis and then repeating it 2 and 5 years later 
(17). It is recommended by ISPAD that screening should 
be performed during the diagnosis of T1DM and every 1-2 
years there after (18).

The incidence of T1DM does not differ significantly 
between females and males. In a study conducted in our 
country, it was determined that 51.4% of the cases were 
male and 48.6% were female (21). In our study, the gender 
distribution of the cases was found to be 52.3% female and 
47.7% male, consistent with the literature. Studies have 
reported that the frequency of autoimmune thyroiditis in 
children and adolescents with T1DM varies between 7.3% 
and 21.6% (22-25). In our country, the frequency of AITD 
in children and adolescents with T1DM was found to be 
6.2% (26), 11.9% (27), 12% (28) and 12.8% (29).  We found 
the presence of TPO Ab in 12.8% of our cases, and the 
presence of TG Ab in 6.5% of our cases, consistent with 
the data of our country. In studies involving children with 
T1DM, the frequency of thyroid autoantibodies was found 
to be high in females (11,22,23,27), and Hashimoto's 
thyroiditis occurs mostly after puberty begins (22,23). 
Consistent with this finding; in our study, the female sex 
ratio was found to be 68% in patients with TPO Ab and 
61.5% in patients with TG Ab. The mean age of TPO Ab 
detection was 10.9 years, and the mean age of TG Ab 
detection was 10.1 years in our cases. It was observed 
that the presence of autoantibodies increased with age 
(The presence of TPO and TG antibodies was 6.9% in 

those with diabetes diagnosis age 5 years and younger, 
while the presence of TPO Ab in those with diagnosis age 
over 5 years was 14.1%, TG Ab presence was found to 
be 6.4%). Similar to our study, many studies have found 
that the frequency of thyroid autoantibodies increases as 
age and duration of diabetes increase (30). The presence 
of thyroid autoimmunity significantly increases the risk 
of deterioration in thyroid functions in individuals with 
T1DM, and this risk is higher in children than in adults (10). 
However, the low number of patients in need of treatment 
in children with T1DM and Hashimoto's thyroiditis 
suggests that screening should be evaluated in terms of 
cost-benefit (27).

CD and T1DM are autoimmune diseases that share 
common genetic variants and are both chronic, and similar 
to other autoimmune diseases, the combination of genetic 
susceptibility and environmental factors play a role in 
the formation of both diseases (31). Compared to the 
general population, the children with T1DM have 15 times 
more celiac serology positivity and up to 10 times more 
biopsy-proven CD. Prevalence of biopsy-proven CD varies 
between 1.6% and 16.4% (32). In our study, the frequency 
of biopsy-proven CD was found to be 7.5%, which is similar 
to the rate of 6.7% found in the study conducted by Esen 
et al. in our country (29). The substantial genetic overlap 
between celiac disease and T1DM explains the increased 
prevalence of CD in T1DM patients compared with healthy 
individuals. Polymorphisms related to the HLA-II-DQ and 
DR alleles are responsible for the risk of co-development 
of T1DM and CD. Almost 90% of celiac patients have 
HLA-DQ2 or HLADQ8 with the DR3 haplotype, which is 
also shared 60-70% by T1DM (33). The genetic overlap 
between T1DM and CD (including HLA and non-HLA) 
highlights common pathogenic mechanisms and 
explains the increasing prevalence of comorbid diseases. 
Recent genome-wide association studies (GWAS) have 
identified single-nucleotide polymorphisms associated 
with autoimmune diseases, including T1DM and CD. CD 
and T1DM-associated genes discovered in GWAS show 
variable effect sizes and effects directions. There are also 
gene-environment interactions that likely increase risk, 
though not yet identified (34). Genetic and environmental 
factors that play a common role in the pathogenesis of 
both diseases may be the reason for the intercommunal 
differences in the frequency of CD in individuals with 
T1DM.

As the age at diagnosis of diabetes decreases, the risk of 
CD increases, and children diagnosed with T1DM have a 
higher risk of developing CD, especially around the age 
of five. (31). In our study, the mean age at diagnosis of 
CD was 6.6 years, and the frequency of CD was 23.2% in 
patients with diabetes diagnosis of 5 years and younger, 
and 3.3% in patients with a diagnosis of more than 5 years. 
This shows that there is a direct correlation between 
insulin deficiency and the duration of gluten sensitivity. 
In various studies conducted on children and adolescents 
with T1DM and CD association, gender distribution was 
found to be different. While it was reported that it was 
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seen more frequently in girls and in boys in some studies, 
no gender difference was found in some studies (32). In 
our study, it was observed that most of our cases with 
T1DM and CD coexistence were female (73.3%).

In addition to publications in the literature reporting 
that there is a weak or no relationship between CD and 
thyroid autoimmunity and studies that found a significant 
relationship between the two diseases (35). Tissue 
transglutaminase antibody positivity was reported at a 
rate of 6.4-7.8% in patients with Hashimoto's thyroiditis 
(35-37) and TPO Ab positivity of 10.5-14.6% in patients 
with CD (36, 37). In addition, the risk of developing thyroid 
autoimmunity is 3 times higher in children diagnosed 
with CD (38). Ventura et al. showed that the frequency 
of thyroid autoantibodies is high in patients with CD and 
that these antibodies disappear with a gluten-free diet 
(39,40). It is thought that this relationship results from 
the common genetic background of CD and autoimmune 
thyroiditis or environmental factors that affect tolerance 
to their own tissues (40). We detected the presence of 
thyroid autoantibodies and CD in only 0.5% of the cases. 
The fact that the mean chronological age of our cases was 
12.5 years and the mean diabetes duration was 4.0 years 
may cause our sample not to reflect the true frequency of 
this association. 

The limitations of our study are its retrospective design 
and single center experience. Multicenter and long-term 
follow-up cohort studies will more accurately reflect 
national data.

CONCLUSION
In conclusion; we detected in our patients with T1DM, 
the frequency of CD and AITD is more frequent than in 
the general population, the frequency of CD increases in 
patients with a younger age at diagnosis of T1DM, but the 
presence of thyroid antibodies occurs with advancing age 
at diagnosis, and both conditions are more common in 
females. Longer-term studies with larger patient groups 
will guide the development of new screening strategies.
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