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Introduction

Celiac disease (CD) is a chronic inflammatory enteropathy, 
characterized by inflammation of the proximal intestine, 
which is triggered by exposure to gluten, a protein present 
in dietary wheat, barley, and rye, in genetically susceptible 
individuals (1). 

CD is reported to coexist with autoimmune glandular 

diseases (AGD) including type 1 diabetes mellitus (T1DM), 

Hashimoto’s thyroiditis (HT), Graves disease (GD), as well as 

with other autoimmune diseases (2). In various studies, the 

frequency of T1DM in children with CD has been reported 

to be 3.2-11.0% (3,4,5,6,7). The human leucocyte antigen 
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What is already known on this topic?
Celiac disease (CD) can coexist with autoimmune glandular diseases (AGD) such as type 1 diabetes mellitus, Hashimoto’s thyroiditis, 
Graves disease, and other autoimmune diseases. In the literature, there is little information about the clinical or laboratory characteristics 
of patients with CD and an accompanying AGD.

What this study adds?
In patients with CD there was no predictive value between gender, celiac symptoms, anti-tissue transglutaminase IgA antibody level, 
human leucocyte antigen type, and histopathological stage and the coexistence of AGD. 
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Abstract
Objective: A close relationship has been suggested between Celiac disease (CD) and glandular autoimmunity. The aim of this study was 
to determine the predictive factors for autoimmune glandular disease (AGD) in children with CD.
Methods: The study included 228 pediatric patients, diagnosed with CD between 2010 and 2019. The cases with AGD (Group 1) and 
those without AGD (Group 2) and the patients with type 1 diabetes mellitus (T1DM) (Group A) and those without T1DM (Group B) were 
retrospectively reviewed and compared in terms of clinical and laboratory features. 
Results: AGD was detected in 8.8% (n=20) of the patients: T1DM in 13 (65%), T1DM and Hashimoto’s thyroiditis (HT) in 3 (15%), HT 
only in 2 (10%), T1DM and Graves disease (GD) in 1 (5%), and GD only in 1(5%). The mean age at the diagnosis of CD was significantly 
higher in Group 1 (10.93±4.15 years) compared to Group 2 (8.10±4.19 years) (p<0.05) and also was significantly higher in Group A 
compared to Group B (p<0.05). Most of the diagnoses of AGD were made before the diagnosis of CD and age was an effective factor. 
There was no difference between Group 1 and Group 2 and Group A and Group B in terms of gender, typical/atypical CD ratio, tissue 
transglutaminase IgA (TTGA) level, human leucocyte antigen (HLA)-DQ2 and/or HLA-DQ8 positivity rate, and histopathological stage. 
Conclusion: Although patients with a diagnosis of co-existent CD and AGD were significantly older than patients with isolated CD, 
gender, celiac symptoms, TTGA level, HLA type, and histopathological stage had no predictive value for the coexistence of AGD in 
patients with CD.
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(HLA) allotypes that are risk factors for CD and T1DM are 
similar. HLA-DQ2 and HLA-DQ8 genotypes are found to 
be positive in 40% of the general population, while these 
are present in approximately 90% of individuals with a 
diagnosis of T1DM and 100% of individuals with a diagnosis 
of CD (8).

The prevalence of HT, which is the most common 
autoimmune thyroid disease (AITD), was found to be 1.2-
3% and the prevalence of GD was reported to be 0.02%, 
in the pediatric age group (9,10). The frequency of AITD 
is higher in children with CD, and it has been reported to 
have a frequency of 2.4-41.4% in different populations 
(11). The coexistence of CD and an AITD is explained by 
a common genetic predisposition (12). In many studies 
it has been suggested that this relationship is due to 
similar HLA haplotypes or the defects of genes encoding 
the autoimmune-predisposing cytotoxic T-lymphocyte-
associated antigen-4 (13,14,15). 

The aim of this study was to determine the predictive factors 
for AGD in children with a pre-existing diagnosis of CD.

Methods

In this retrospective study, the files of 228 patients 
aged between 0-18 years who were diagnosed with CD 
between 2010 and 2019 in the Pediatric Gastroenterology 
Clinic of İnönü University Medical Faculty, were reviewed. 
Age at diagnosis, gender, symptoms at the time of 
diagnosis (typical/atypical), anthropometric findings 
[body weight, height, body mass index (BMI) and their 
respective standard deviation (SD) scores (SDS)], tissue 
transglutaminase IgA antibody (TTGA) levels, the presence 
of HLA DQ2 and HLA DQ8 genotypes, histopathological 
stage by endoscopic biopsy, and accompanying AGD’s 
were recorded.

The diagnosis of CD was made according to the 
revised criteria of the European Committee of Pediatric 
Gastroenterology, Hepatology and Nutrition. The patients 
were considered positive if titration of TTGA increased 
3 times the upper limit of normal values (18 Ru/mL). 
Histopathological staging was performed using the Modified 
Marsh-Oberhuber Classification, and patients with stage 2 
and above were considered to have CD. The patients were 
divided as typical and atypical, according to the complaints 
at the time of diagnosis (16). The diagnosis of T1DM was 
made with a fasting blood sugar of 126 mg/dL and above, 
a postprandial blood sugar of 200 mg/dL and above, and 
a HbA1c value above 6.5% (17). The diagnosis of HT was 
made with the positivity of thyroid autoantibodies (anti-
thyroglobulin Ab and/or anti-thyroid peroxidase antibody) 

in the patient (18). The diagnosis of GD was made with high 
free T3 and free T4 levels, low TSH level and positive anti-
TSH receptor antibody (19).

Clinical and laboratory findings of the patients with AGD 
(Group 1) and those without AGD (Group 2) and the patients 
with T1DM (Group A) and those without T1DM (Group B) 
were compared.

Ethical approval (no: 2020/1351, date: 01.06.2021) for the 
study was obtained from the Scientific Research Ethics 
Committee of İnönü University and the study was carried 
out in accordance with the principles of the Helsinki 
Declaration.

Statistical Analysis

Statistical analyses of the data were performed using 
Statistical Package for the Social Sciences, version 20.0 (IBM 
Inc., Armonk, NY, USA). Normality of distribution of the 
data were examined using visual (histogram and probability 
charts) and analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk tests). Descriptive analyzes were expressed 
as percentage, mean±SD (for normally distributed data), 
and median (minimum-maximum) (for non-normally 
distributed data). Normally distributed numerical data were 
compared by using independent samples t-test and non-
normally distributed numerical data were compared using 
the Mann-Whitney U test. Pearson’s chi-square and Fisher’s 
Exact tests were used to compare the frequency rates of 
categorical variables. A value of p<0.05 was considered 
statistically significant.

Results

The mean age at diagnosis of CD of the 228 patients 
included in the study was 8.35±4.25 years and 69.3% 
(n=158) of the patients were female. Most of the patients 
(n=174, 76.3%) presented with atypical findings (short 
stature and anemia). AGD was detected in 8.8% (n=20) of 
the patients, including T1DM in 13 (65%), T1DM and HT 
in 3 (15%), HT only in 2 (10%), T1DM and GD in 1 (5%), 
and GD only in 1 (5%). The mean age of the CD patients at 
the time of diagnosis of T1DM was 9.24±4.53 years, and 
similarly the mean age of diagnosis of HT was 10.71±2.57 
years. GD was diagnosed when both patients were over 
the age of 15 years. T1DM was diagnosed before CD in ten 
patients, concurrently with CD in six patients, and after CD 
in only one patient. The diagnosis of HT was made before 
the diagnosis of CD in three patients, and after the diagnosis 
of CD in two patients. The diagnoses of GD were made 
simultaneously with CD. 

The average age of diagnosis of CD was 10.93±4.15 years 
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in cases with AGD (Group 1) but was significantly younger 
in patients without AGD (Group 2) at 8.10±4.19 years 
(p<0.05). There was no difference between Group 1 and 
Group 2 in terms of gender, typical/atypical CD ratio, serum 
TTGA level, HLA-DQ2 or HLA-DQ8 positivity rate, and 
histopathological stage. The mean weight SDS, height SDS, 
and BMI SDS were significantly higher in Group 1 compared 
to Group 2 (p<0.001, p=0.003 and p=0.01, respectively) 
(Table 1).

The mean age at diagnosis of CD was 10.62±4.09 years 
in patients with T1DM (Group A), and 8.17±4.22 years in 
those without T1DM (Group B). The mean age at diagnosis 
of CD was significantly higher in Group A (p<0.05). There 
was no difference between Group A and Group B in terms 
of gender, frequency of the presece of typical or atypical 
CD, serum TTGA level, HLA-DQ2 or HLA-DQ8 positivity rate, 
and histopathological stage. However, the mean weight SDS, 
height SDS, and BMI SDS were significantly higher in Group 
A compared to Group B (p<0.001, p=0.006 and p=0.001, 
respectively) (Table 2).

The positivity of both HLA-DQ2 and HLA-DQ8 genotypes 
was approximately twice as frequent in Group 1 (22.2%) 
compared to Group 2 (11.2%), butthis was not statistically 
significant. Similarly, the positivity of both HLA-DQ2 and 
HLA-DQ8 genotypes was 26.7% in Group A, and was more 
than twice as frequent as in Group B (11%), but again the 
difference was not statistically significant (Tables 1, 2).

Discussion

There are studies reporting that the prevalence of 

autoimmune diseases are higher in children with CD 
compared to the normal population. Ventura et al. (20), 
found the prevalence of autoimmune disease was 14% in 
909 Italian patients between the ages of 10 and 25 with 
a diagnosis of CD and 2.8% in controls (p<0.001). In the 
same study, the frequency of AGD was 6.3%, and the most 
common autoimmune disease was T1DM (3.9%) (17). In a 
study conducted in Iran, it was reported that 15.4% of 130 
pediatric patients diagnosed with CD had T1DM and 7.7% 
had hypothyroidism (5). In a study conducted in India, on 
363 patients with CD aged between 2 and 50 years (mean 
19 years), it was found that T1DM was present in 3.5%, 
hypothyroidism in 3%, and GD in 0.2% (21). In a study 
conducted in Turkey, it was reported that AGD was present 
in 8.7% of 148 pediatric CD patients (4% T1DM, 4.7% 
HT) (4). Another study conducted in Turkey reported that 
anti-thyroid antibodies were negative in all of the pediatric 
patients with CD, but after 2-3 years, 16.4% (11/67) of 
the patients became positive. It has been reported that 
only 3/11 (27.2%) CD patients with positive anti-thyroid 
antibodies have clinical hypothyroidism (22). In our study, 
the prevalence of AGD in pediatric patients with CD was 
8.8%, and, as previously reported, the most common 
accompanying diseases were T1DM (7.5%) and HT (2.2%). 
In our study, the prevalence of T1DM detected in children 
with CD was relatively high compared to the prevalence in 
the general pediatric population in Turkey (0.075%) (23). 
Again in our study, the prevalence of GD in children with CD 
was 0.9% and this rate was found to be significantly higher 
compared to the general pediatric population (0.02%), 
while the prevalence of HT was similar to the general 
pediatric population. Although the rates vary according to 

Table 1. Comparison of CD patients with (Group 1) or without (Group 2) an accompanying autoimmune disease 

Group 1 (n=20) Group 2 (n=208) p

Age 10.93±4.15 8.10±4.19 0.004

Gender 80% female
20% male

68.3% female 
31.7% male 

0.277

Clinical findings 90% atypical
10% typical

75.4% atypical
24.6% typical 

0.174

Weight SD -0.77 (-2.11-1.74) -1.6 (-5.15-7.8) 0.001

Height SD -0.77 (-3.2-1.08) -1.73 (-2.5-1.06) 0.003

BMI SD -0.19 (-3-1.4) -0.82 (-8.17-2.26) 0.01

TTGA level 100 (54.9-300) 100 (54-300) 0.831

Positive HLA DQ2 88.9% 86.7% 1.000

Positive HLA DQ8 27.8% 23.0% 0.771

Positive HLA DQ2&DQ8 22.2% (4/18) 11.2% (21/188) 0.245

Hystopathological examination (Marsh-Oberhuber 
staging distribution)

10.0% type 2
30.0% type 3A
40.0% type 3B
20.0% type 3C 

5.3% type 2
31.7% type 3A
43.3% type 3B
19.7% type 3C

0.856

SD: standard deviation, BMI: body mass index, HLA: human leucocyte antigen, CD: Celiac disease, TTGA: tissue transglutaminase IgA
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populations, it has been reported that the prevalence of 
AGD is higher in children with CD, and T1DM or AITD are 
the most common AGDs. Moreover, the prevalence of CD in 
children with T1DM was higher (0.6-16.4%) than the general 
population (3). In these patients, CD is often asymptomatic 
or presents with atypical symptoms. As delayed diagnosis 
increases morbidity, it is recommended to screen for CD in 
children with T1DM (16).

In the literature, it was not specified which disease was 
diagnosed first in cases with concomitant CD and AGD. In our 
study, all of the cases of accompanying CD were diagnosed 
simultaneously with T1DM or as a result of screening 
performed following the diagnosis of T1DM. It was thought 
that, this situation caused the frequency of T1DM to be found 
misleadingly high in CD. In contrast, Nijhawan et al. (21) 
reported that in 10 of 13 (76.9%) patients with accompanying 
T1DM and CD, CD was diagnosed before T1DM and T1DM 
was detected later during screening. In order to clarify this 
issue, there is a need for prospective studies examining the 
frequency of AGD in patients diagnosed with CD.

More than one autoimmune disease can be present in CD 
patients. Ventura et al. (20), found that multiple autoimmune 
diseases (coexistence of AGD and other autoimmune diseases 
like dermatitis herpetiformis, alopecia areata, psoriasis etc.) 
were present in 1.7% (16/909) of the patients with CD, and 
multiple AGD were present in only three patients. In our 
study, T1DM and HT were found to accompany CD in three 
patients and T1DM and GD were found concurrently in one 
patient with CD.

In the literature, although the frequency of AGD in patients 
with CD has been reported in various studies, there is little 

information about the clinical or laboratory characteristics 
of patients with an accompanying AGD. Ventura at al. (20), 
reported that, the frequency of accompanying autoimmune 
diseases (T1DM and AITD) increased as the age of diagnosis 
increased in patients with CD. They reported that, this rate 
was four times higher in children diagnosed with CD after 10 
years of age compared to those who were diagnosed at the 
age of two years. They reported that the age at the time of 
diagnosis is the only significant predictor of the development 
of an autoimmune disease (r=0.3; p<0.001) (17). In a 
study conducted by Rasheed et al. (24), it was reported that 
the mean age of the children with an accompanying AITD 
at the time of the diagnosis of CD was higher compared 
to those without AITD. However, the timing of diagnosis 
was not specified in either of the studies, so whether CD 
preceeded AGD was not clear. In our study, consistent with 
the above mentioned studies, the mean age at the time of 
diagnosis of CD was found to be higher in cases with an 
AGD. However, as most of the patients in our cohort were 
diagnosed with CD simultaneously with AGD or after the 
diagnosis of in asymptomatic cases, there may be some bias 
in the age of diagnosis which may be misleadingly high. In a 
prospective study conducted by Kalyoncu and Urganci (22), 
it was reported that CD patients with positive antithyroid 
antibodies were significantly younger compared to patients 
with negative antithyroid antibodies.

In our study, no difference was found between the CD 
patients with an AGD or T1DM and those without in terms 
of gender, symptoms on admission, serum TTGA levels, HLA 
allotypes, and histopathological CD stage. In two studies 
conducted previously, it was found that gender had no 
effect on the frequency of an accompanying autoimmune 

Table 2. Comparison of CD patients with (Group A) or without (Group B) an accompanying T1DM

Group A (n=17) Group B (n=211) p

Age 10.62±4.09 8.17±4.22 0.022

Gender 76.5% female
23.5% male

68.7% female
31.3% male 

0.505

Clinical findings 88.2% atypical
11.8% typical

75.7% atypical 
24.3% typical

0.372

Weight SD -0.56 (-2 to 1.74) -1.6 (-5.15 to 7.8) <0.001

Height SD -0.77 (-3.2 to 1.08) -1.73 (-2.5 to 1.06) 0.006

BMI SD -.08 (-1.22 to 1.4) -0.84 (-8.17 to 2.26) 0.001

TTGA level 100 (54.9-300) 100 (54-300) 0.799

Positive HLA DQ2 93.3% 86.4% 0.698

Positive HLA DQ8 33.3% 22.6% 0.350

Positive HLA DQ2&DQ8 26.7% (4/15) 11.0% (21/191) 0.091

Hystopathological examination (Marsh-Oberhuber staging 
distribution)

11.8% type 2
29.4% type 3A
35.3% type 3B
23.5% type 3C 

5.2% type 2
31.8% type 3A
43.6% type 3B
19.4% type 3C 

0.66

T1DM: type 1 diabetes mellitus, SD: standard deviation, BMI: body mass index, HLA: human leucocyte antigen, CD: Celiac disease, TTGA: tissue transglutaminase IgA
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disease (20,22,24). To the best of our knowledge, there 
are no studies evaluating other parameters. In our study, 
anthropometric measurements of the patients were also 
evaluated. The higher mean values   of weight, height and 
BMI in CD patients with an accompanying AGD or T1DM 
can be explained by the fact that the mean age at the 
time of diagnosis was higher in these groups. The higher 
mean weight SDS, height SDS, and BMI SDS in groups with 
accompanying AGD or T1DM compared to those without 
may be due to the higher but non-significant rate of patients 
presenting with atypical clinical presentation in these groups. 
Especially in patients with T1DM, the diagnosis of CD was 
mostly made by screening during or after the diagnosis 
of T1DM. Therefore, we hypothesize that anthropometric 
findings were less affected in these groups.

It is known that autoimmune diseases are associated 
with alleles in genes in the major histocompatibility 
complex, especially DQ2 (DQA1*05/ DQB1*02) and DQ8 
(DQA1*0301/ DQB*302) (25). It has been reported that the 
HLA DQ2 and/or DQ8 locus is the most important predictor 
of susceptibility to T1DM (8). In the literature, the presence 
of HLA-DQ2/ HLA-DQ8 alleles or HLA-DR3/HLA-DR4 alleles 
has been reported as a risk factor for accompanying T1DM in 
CD patients (26). In our study, DQ2 was found to be positive 
in 93.3% of the patients with T1DM. HLA-DQ2 and HLA-
DQ8 genotypes were found to be present together, twice 
as often in the group with T1DM compared to the group 
without T1DM and in the group with AGD compared to the 
group without AGD, but the frequency difference was not 
statistically significant. The lack of a significant difference is 
likely due to the small number of patients.

Understanding of the likelihood of AGDs that may accompany 
CD and screening for CD in these patients will facilitate 
early diagnosis and treatment. It has been reported that a 
gluten-free diet improves the metabolic control of diabetes, 
has a protective effect on the development of vascular 
complications, and prevents growth retardation in patients 
with T1DM and CD (27). In addition, increasing awareness 
of other autoimmune diseases that may accompany CD in 
children is important for their early diagnosis and treatment.

Study Limitations

The retrospective nature of our study and small sample 
size are limitations, and prospective studies with a larger 
number of patients are needed.

Conclusion

In our study, although patients with a diagnosis of co-
existent CD and AGD were significantly older than patients 

with isolated CD, gender, celiac symptoms, TTGA level, HLA 
type, and histopathological stage were not found to have 
a predictive role in predicting the presence of AGD in CD 
patients. There is a need for prospective studies in larger 
pediatric patient populations. 
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