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Abstract

Background: Although the relationship between celiac disease (CD) 
and type 1 diabetes mellitus (DM) is well recognized, there are no 
studies of this association in Southeast Region of our country. The 
aim of this study was to identify the prevalence of CD in a group of 
children with type 1 DM undergoing treatment in the Pediatric Endo-
crinology Department of our hospital.

Methods: The patients followed up with diagnosis of type 1 DM 
in the Outpatient Clinics of Pediatric Endocrinology in our hospital 
were enrolled in the study. Anti-tissue transglutaminase (anti-tTG) 
IgA was measured in blood collected from these patients. Patients 
with anti-tTG IgA positive then had duodenal biopsy. Biopsy samples 
were obtained through an endoscopy procedure. Biopsy specimens 
were evaluated and classified according to Marsh classification.

Results: The study participants consisted of 218 patients (girls, n = 
117: 53.7%; boys, n = 101: 46.3%) with type 1 DM with a mean age 
of 12.9 ± 4.5 years (range 2 - 18 years). Sixteen patients had anti-
tTG IgA positive. All of the cases with positive serology underwent 
duodenal biopsy. On histopathological evaluation, 11 patients had 
mucosal alterations compatible with celiac disease; five patients had 
non-specific histologic changes or normal biopsies. The prevalence 
of CD was 5% among 218 patients. Five cases with normal biopsy 
results were evaluated as having latent CD.

Conclusions: These findings indicate that the prevalence of CD in 
children with type 1 DM was higher than that in general population. 
Periodic screening of diabetic children and adolescents in terms of 
CD is indicated to ensure early diagnosis and treatment.
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Introduction

Diabetes mellitus (DM) is one of the most frequently seen 
hormonal diseases in all age groups [1]. Celiac disease (CD) 
is an autoimmune enteropathy characterized by life-long hy-
persensitivity to gluten which affects the proximal intestine 
in genetically predisposed individuals subsequent to intake 
of foods containing gluten [2, 3]. Chronic exposure to gluten 
can result in a higher incidence of autoimmune diseases such 
as hepatitis, autoimmune thyroid disease, connective tissue 
disease (Sjogren syndrome, rheumatoid arthritis), Addison’s 
disease, and type 1 DM [4]. In patients with DM, autoimmune 
thyroid disease (about 15-30%), CD (about 4-9%), and Ad-
dison’s disease (about 0.5%) have been found, while 5-10% 
of these patients have demonstrated endomysium IgA (EMA 
IgA) and tissue transglutaminase IgA (tTG IgA) positivity [5]. 
The prevalence of CD in patients with type 1 DM is report-
edly more than 20-fold higher than that seen in the general 
population [6].

At the onset of diabetes, EMA IgA or anti-tTG IgA type 
antibody positivity is seen in nearly 60% of CD patients within 
type 1 DM. However, these cases are not routinely screened, 
and can therefore be missed to diagnosis. Antibody positivity 
in the remaining 40% of the cases mostly develops a few years 
after the onset of diabetes and even cases with asymptomatic, 
advanced stage type 1 DM should be screened for CD [7]. The 
incidence of organ-specific autoantibodies in untreated pa-
tients with CD is higher than the predicted rates. In a prospec-
tive study of 90 known cases of CD, diabetes-specific serum 
antibody positivity was seen in 11.1% [8]. Untreated CD in 
adults can lead to the development of complications such as 
osteoporosis and intestinal lymphoma, and at the same time 
impairment of glycemic control in patients with type 1 DM 
[9, 10]. The reason for the association between CD and type 1 
DM stems from the sharing of common HLA genotypes (HLA 
DQ2 and DQ8), and accordingly they are frequently seen in 
combination [11]. The aim of this study was to determine the 
incidence of CD in children with type 1 DM.

Materials and Methods

Patients with type 1 DM followed up by the Pediatric Endo-
crinology Department of Firat University Hospital were en-
rolled in the study. Before starting, the study was approved by 
the ethics board of Firat University, and all families enrolled 
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in the study provided written informed consent. Serum sam-
ples were collected from all study participants. Three milli-
liters of venous blood samples were collected in laboratory 
tubes, left for coagulation and then centrifuged at 3,000 rpm 
for 3 min. The separated serum fractions were stored in non-
gel tubes at -80 °C until the time of analysis. Anti-tTG IgA 
(Seramun Diagnostica GmbH Serazy AntiTransglutaminase 
Kit, Germany) and IgA tests (enzyme-linked immunosorbent 
assay (ELISA) kit) were performed on the separated serum 
samples using different kits. Anti-tTG IgA antibody levels > 
20 Units/mL (U/mL) were considered as positive results. Se-
rum IgA was analyzed nephelometrically using Dade Behring 
Marburg GmbH N Antiserum Human Immunoglobulin Kits 
(Germany). In the second step, upper gastrointestinal tract en-
doscopy was performed in patients positive for the anti-tTG 
IgA antibody using a pediatric video endoscope (Olympus 
Evis Lucera CLV-260SL, Germany). The procedure was car-
ried out after 6 h of fasting and under IV midazolam (0.1 - 
0.4 mg/kg/dose; max. 10 mg/dose), pethidine hydrochloride l 
mg/kg/dose (max 75 mg) sedoanalgesia, and local pharyngeal 
anesthesia using 10% xylocaine spray. During the endoscopy 
procedure, 2 - 3 pieces of intestinal biopsy specimens were 
retrieved from each patient. Biopsy materials were placed in 
formaldehyde solution and sent to the Pathology Department 
of Firat University Hospital. Pathological evaluation of the 
biopsy materials was performed by the same pathologist af-
ter staining with hematoxylin-eosin (H&E). Leukocyte com-
mon antigen (LCA) immunohistochemistry was used for the 
evaluation of the intraepithelial lymphocyte count, and the 
presence of more than 30 intraepithelial lymphocytes versus 
100 epithelial cells as detected by LCA was considered as 
intraepithelial lymphocytosis. The Marsh-Oberhuber scoring 

system was used for the identification of mucosal changes 
[12, 13].

Results

The study included 218 participants (girls, n = 117: 53.7%; 
boys, n = 101: 46.3%) with type 1 DM with a mean age of 
12.9 ± 4.5 years (range 2 - 18 years). tTG IgA positivity was 
detected in 16 (7.3%) of cases. None of the cases demonstrated 
IgA deficiency. Endoscopic intestinal biopsy was performed 
in those patients who were positive for anti-tTG IgA. In 11 
(5%) of these 16 cases, the biopsy results were consistent with 
CD. The 11 cases were staged as Marsh II (n = 3), IIIa (n = 1), 
IIIb (n = 4), and IIIc (n = 3). The five cases with normal bi-
opsy results were evaluated as having latent CD and called for 
yearly follow-ups. In seven study participants, no gastrointes-
tinal (GIS) symptoms were detected. In the remaining patients, 
abdominal pain and distension were the most frequently seen 
GIS symptoms, and short stature and iron deficiency anemia 
were the most frequently detected clinical findings. The clini-
cal and laboratory characteristics of the patients are shown in 
Table 1.

Discussion

Serologic screening for CD is not recommended in CD patients 
with type 1 DM, as the clinical signs and symptoms (if any) 
specific to the CD are mostly mild [7, 9, 10, 14]. Moreover, 
the association between the time of onset of these two disease 
states and the timing of the emergence of CD after establish-

Table 1.  Clinical Characteristics and Pathology Results of Diabetic Children Positive for tTG-IgA

Patients Age Sex Marsh GIS symptoms Clinical sign Duration of DM, months
1 12 F II No Short stature 9
2 16 M 0 No No 84
3 15 F 0 Uncontrolled DM Short stature + IDA 56
4 11 M IIIc Abdominal pain Short stature 60
5 6 M II Abdominal pain IDA 4
6 8 M IIIc Abdominal distention Short stature 12
7 4 F IIIb No No 6
8 13 F IIIb Abdominal pain No 24
9 7 M IIIc No IDA 48
10 7 F 0 Vomiting Short stature 7
11 12 F II No No 18
12 15 M IIIa Uncontrolled DM IDA 24
13 11 M IIIb Abdominal distention Short stature + IDA 12
14 8 F 0 Abdominal pain No 1
15 7 M 0 No IDA 3
16 10 F IIIb No No 36

F: female; M: male; IDA: iron deficiency anemia.
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ment of DM diagnosis is not known [15, 16]. As the associa-
tion between these two diseases is not yet fully elucidated, 
periodic serologic screening for CD is recommended in the 
initial and advanced stages of type 1 DM [7, 17, 18]. Based on 
previous studies, it has been asserted that one of the reasons for 
the higher incidence of CD in patients with type 1 DM is that 
these diseases share common HLA genotypes. HLA genotypes 
carrying the highest risk for type 1 DM, that is, DQ2, and DQ8, 
are found in 90%, and 8-10% of patients with CD. Therefore, 
the association between these two disease states has been pref-
erentially attributed to the mutually shared common genotype. 
Thirty-three percent of HLA DQ2 homozygous patients with 
type 1 DM express CD-associated transglutaminase autoanti-
bodies. However, CD-associated antibodies can be found in 
only 1% of HLA DQ2 and DQ8 negative patients with type 1 
DM [11, 19]. Frohlich-Reiterer et al [20] reviewed the data of 
41,951 patients with type 1 diabetes recruited from 297 cent-
ers in Austria and Germany between the years 1995 and 2009. 
Their results indicated a potentially higher incidence of CD in 
patients with type 1 DM in the years to come.

Barera et al [7] detected a higher incidence (16.4%) of se-
rologic antibody positivity in patients with type 1 DM while 
studies performed using tissue transglutaminase antibodies 
demonstrated serologic positivity ranging from 5% to 10%. 
Moreover, a diagnosis of CD was established in approximately 
75% of these patients [11, 19]. In a similar study conducted 
in Turkey, tTG IgA positivity was noted in 13.5% of patients 
with type 1 diabetes [21]. In our study performed using an-
ti-tTG IgA antibodies, we detected serologic positivity in 16 
(7.3%) out of 218 cases. In another study, Tanure et al [22] 
detected serologic positivity in 21 (21/234; 8.9%), CD in 10 
(10/234; 2.4%), and latent CD in nine (9/234; 3.9%) of cases 
with type 1 DM, respectively. In some studies, the incidence of 
CH confirmed by biopsy has varied from 2.4% to 12.1% [21, 
23]. Bhadada et al [24] found the mean incidence of CD to be 
11.1% based on tTG IgA analyses and the results of intestinal 
biopsies. In our study, CD was identified in 5% of the patients 
with type 1 DM. Half of patients with both type 1 DM and 
CD had no GIS while mild GIS symptoms such as abdominal 
pain or distention were observed in the remaining half of the 
patients [25, 26]. In

CD with type 1 DM, the most frequently observed clinical 
findings are short stature (52.3%), and iron deficiency anemia 
(47.3%), while the most commonly seen symptoms are weight 
loss (42.8%), diarrhea (28.6%), and abdominal pain (14.2%) 
[24].

In our study, the most frequent clinical findings in patients 
diagnosed with CD were short stature and iron deficiency ane-
mia, while the most common GIS symptoms detected were 
abdominal pain, distention, and vomiting. The frequencies of 
CD, clinical signs, and symptoms identified in our study were 
consistent with the literature.

In conclusion, measurement of anti-tTG IgA in patients 
with type 1 DM helped in the selection of suitable patient for 
duodenal biopsy. These findings indicate that the prevalence of 
CD in children with type 1 DM is higher than that in the gener-
al population, and suggest that periodic screenings of diabetic 
children and adolescents is indicated to ensure early diagnosis 
and treatment of CD.
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