
Celiac disease prevalence in epileptic children from Serbia

Zlatko Djuri 1, Aleksandar Nagorni2, Bosa Joci -Jakubi3, Milena Dimi 3, Martin Novak4,
Radovan Mili evi 5, Goran Radenkovi 6,
Departments of 1Gastroenterology, 3Neurology, 4Neuropediatrics, 5Immunogenetics and Molecular Biology Laboratory, 
Children’s Hospital, 2Clinic of Gastroenterology and Hepatology, and 6Department of Histology and Embryology, University 
of Niš School of Medicine, Niš, Serbia 

SUMMARY: Djuri  Z, Nagorni A, Joci -Jakubi B, Dimi  M, Novak M, 
Mili evi  R, Radenkovi  G. Celiac disease prevalence in epileptic children 
from Serbia. Turk J Pediatr 2012; 54: 247-250.

Celiac disease (CD) is a genetically determined autoimmune enteropathy, 
induced by gluten ingestion. To date, different prevalences of CD in children 
with epilepsy have been reported. The aim of this study was to determine CD 
prevalence in our patients with epilepsy, using anti-tissue transglutaminase 
(tTG) antibodies as a screening test.

One hundred twenty-five children (72 girls, 53 boys; age range: 2-18 years, mean 
age: 10.51±3.53) with idiopathic epilepsy from South East Serbia were tested 
for immunoglobulin (IgA) tTG antibodies. All positive patients were offered 
endoscopic small bowel biopsy. Biopsies were examined histopathologically 
in order to confirm the CD diagnosis. The control group consisted of 150 
healthy children.

Three patients with epilepsy were positive for IgA tTG antibodies. In all of 
them, small bowel biopsy was performed, and only one was proven to have 
CD by histopathology (Marsh IIIa grade). The prevalence of biopsy-proven 
CD in children with epilepsy was not significantly higher in the study group 
compared to controls (0.8% vs.0.6%, p>0.05). The results of this study 
indicate that children with idiopathic epilepsy from our region should not 
be routinely tested for CD. 
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Celiac disease (CD) is a chronic autoimmune 
enteropathy with a worldwide prevalence 
in the general population as high as 0.5-
1% 1-3.  CD pat ients  can  have  typ ica l 
symptoms (chronic diarrhea, malabsorption), 
ext ra intes t ina l  symptoms,  or  can  be 
symptom-free. Extraintestinal clinical signs 
and symptoms can be diverse. Today, they 
are increasingly recognized to be common 
CD clinical manifestations. Neurological 
manifestations (peripheral polyneuropathy, 
cerebellar ataxia, myelopathy, dementia, and 
epilepsy) are estimated to occur in 7-10% of 
affected patients4-6. The cause of neurological 
manifestations in CD remains unclear. Certain 
vitamin deficiencies (B6, B12, folic acid), gluten 
toxic effects and autoimmune mechanisms can 
play the main etiologic roles7-11.

The correlation between CD and epilepsy has 
been known for more than 30 years12. In the 

last decade, detection of tissue transglutaminase 
(tTG) antibodies has been proven to be a 
highly sensitive and specific method for CD 
testing in patients with epilepsy13,14. The 
clinical significance of CD screening studies 
in epilepsy patients is to diagnose patients 
with asymptomatic or atypical manifestations 
and to prevent serious, long-term CD-related 
complications (iron-deficient anemia, short 
stature, osteoporosis, infertility, gastrointestinal 
malignancy, etc.). Early gluten-free diet (GFD) 
introduction may have a protective role for 
other autoimmune disorders in CD patients15.
Additionally, in some patients, the beneficial 
effects of GFD have been reported as better 
seizure control and decrease in antiepileptic 
medications16,17.

Cel iac  disease,  epi lepsy and cerebral 
calcifications (CEC) syndrome is a rare clinical 
condition found predominantly in Italy, Spain 
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and Argentina18,19. Some authors suggest that 
CEC syndrome might develop later in life in 
children with CD and epilepsy, and that early 
introduction of a GFD can diminish the risk 
of developing cerebral calcifications20.

The aim of this study was to determine CD 
prevalence in a sample of Serbian children with 
idiopathic epilepsy using immunoglobulin (Ig)
A tTG antibodies as a screening test.

Material and Methods

Epileptic Patients and Control Group

The investigation involved 125 epileptic 
children and adolescents (72 girls, 53 boys; 
age range: 2-18 years, mean age: 10.51±3.53) 
admitted to the University of Niš Children’s 
Hospital or observed on an outpatient basis 
in the period from October 2004 to December 
2007. Of the 125 patients with idiopathic 
epilepsy, 48% had generalized tonic-clonic 
seizures, 34% had simple partial seizures, and 
18% had complex partial seizures. Diagnosis 
of epileptic seizure was based on the revised 
criteria of the International League Against 
Epilepsy21. Patients with symptomatic epilepsy 
due to brain damage, cerebral malformation, 
metabolic disorders, degenerative diseases, 
tumors, and hemorrhage were not included in 
the study. Electroencephalography and brain 
imaging (magnetic resonance imaging [MRI], 
computerized tomography [CT], or both) were 
done in all patients. Any coexisting disease and 
presence of CD symptoms (chronic diarrhea, 
steatorrhea, anemia, failure to thrive, and 
failure to grow) were noted for each patient. 

To determine CD prevalence in the population 
of healthy children and adolescents, a control 
group of 150 healthy children and adolescents 
(88 girls, 62 boys; age range: 2-18 years; mean 
age: 10.78±5.22) were selected. The control 
group participants were defined as healthy on 
the basis of their medical records and routine 
physical examinations. Participants from both 
the study and control groups were from the 
southeast part of Serbia.

Written informed consent was obtained 
from the children’s parents, and the study 
was approved by the Ethics Committee of 
the University of Niš, School of Medicine. 

Laboratory Tests

The first step in our study was serum IgA 
measurement by radioimmunodiffusion in 
all epileptic patients. Reference values were 
(g/L): for children aged 6 months to 2 years 
(0.14-1.08), 2-6 years (0.23-1.90), 6-12 years 
(0.29-2.70), 12-16 years (0.81-2.32), and 16
years (0.60-3.80). 

All children with normal serum IgA were 
tested for IgA tTG antibodies on enzyme-
linked immunosorbent assay (ELISA). 
The kit with antigen substrate based on 
the human recombinant tTG (Euroimmun, 
Lübeck, Germany) was used. According to the 
manufacturer’s recommendation, the cut-off 
was 20 RU (relative units)/ml. 

Endoscopy and Histopathology

Celiac disease (CD) was confirmed in accordance 
with the recommendations of the European 
Society for Gastroenterology, Hepatology and 
Nutrition22. In the patients with positive 
titer of IgA antibodies, four endoscopic small 
bowel biopsies were taken from the distal 
duodenum using an endoscope Olympus GIF 
P20. Pathologists unaware of serology results 
interpreted the biopsies according to the 
modified Marsh criteria23,24.

Statistical Analysis 

To compare the difference in the number of 
CD-positive and -negative cases in the study 
and control groups, Fisher’s exact test was used. 
A value of p<0.05 was considered statistically 
significant.

Written informed consent was obtained from 
the children’s parents, and the study was 
approved by the Ethics Committee of the 
University of Niš, School of Medicine. 

Results

Laboratory Results

The total serum IgA was normal in all 125 
epileptic patients. All of them were tested for 
IgA tTG antibodies, of whom 3 (2.4%) were 
found to be positive (Table I). Since serum 
IgA was found to be normal in all 150 control 
group participants, they were all tested for IgA 
tTG antibodies. On testing, only 1 (0.8%) was 
found to be positive. 

248  Djuri  Z, et al The Turkish Journal of Pediatrics • May-June 2012



Endoscopy and Histopathology

The parents of the 3 IgA tTG-positive study 
group patients gave their written consent for 
the endoscopic small bowel biopsy. In 1 patient 
(0.6%), CD was confirmed on small bowel 
mucosal histopathology (Marsh grade IIIa 
atrophy) (Table I). In 2 patients, histopathology 
was normal (Marsh 0). After initial testing, they 
both tested negative for IgA tTG in the three 
subsequent years. In 1 IgA tTG-positive control 
group participant (0.8%), small bowel biopsy 
was done, and histopathology indicated Marsh 
grade IIIa small bowel mucosal impairment.

Symptoms and Clinical Signs

None of the three patients with positive 
serology had clinical signs of CD. One patient, 
an eight-year-old girl with positive serology and 
histopathology, had benign partial (rolandic) 
epilepsy, which was well controlled with sodium 
valproate. One of her relatives also had CD. 

Statistical Analysis

No significant statistical difference was found 
in the number of biopsy-proven CD patients 
between the study (0.8%) and control groups 
(0.6%) (p>0.05).

Discussion

In the last decade, numerous screening 
studies made in Europe reported an increased 
CD prevalence (2.1-9.1%) in children with 
epilepsy25-28. The highest CD prevalence (9.1%) 
in epileptic children was published recently by 
Turkish authors26. Since a significant number of 
tTG antibody-positive patients (5 out of 12) in 
that study were not confirmed by small bowel 
biopsy, the CD prevalence in that group of 
Turkish epileptic children could have been even 
higher. In contrast, Italian authors indicated 

that the prevalence of CD in epileptic children 
(1.8%) is not significantly different from that 
in the general pediatric population (1.0%)28.
In that regard, one new meta-analysis showed 
that the relative risk of CD in children with 
epilepsy is 1.7% (95% confidence interval 
1.4-2.1)20.

The difference in the CD prevalence in the 
epileptic children obtained in the different 
studies can be attributed not only to genetics, 
food gluten quantity and difference in serologic 
tests, but also to differences in the study groups 
in terms of sample size and types of epilepsy.

The CD prevalence in the general population 
and in epileptic patients in Serbia has yet to 
be determined. Only one epidemiological study 
on CD in Serbia has been published, reporting 
that the incidence of CD in Vojvodina (Serbian 
province) in the period 1980-1993 was 1 per 
1715 live births29. The drawback of this study, 
however, was the fact that serological screening 
of children and adults was not done. The 
incidence was estimated only on the basis of 
clinically apparent cases in children diagnosed 
on small bowel biopsy. 

In our study, three epileptic children tested 
positive for IgA tTG antibodies (Table I). None 
of them had symptoms suggesting CD. One 
six-year-old girl with benign partial epilepsy, 
positive serology and CD proven on small 
bowel biopsy was put on GFD. Potential CD 
was suspected in two epileptic patients with 
positive serology and negative histopathology, 
and they were followed for the next three 
years since it is known that, in time, patients 
with potential CD can develop true CD with 
typical histopathology. However, tTG antibodies 
finding was negative in both of those subjects 
in the three subsequent years. They were also 
CD symptom-free in the same period. On this 

Patient Sex Age of patients
(years)

Type of epilepsy Other clinical signs 
and symptoms

IgA tTG antibody 
titer (RU/ml)

Histopathology

1. F 8  Benign partial 
(rolandic)

- 121.7 Marsh IIIa

2. F 6  Benign partial 
(rolandic)

- 66.2 Marsh 0

3. F 13  Generalized 
(tonic-clonic)

- 38.0 Marsh 0

Table I. Clinical Characteristics of Epileptic Children Testing Positive for IgA tTG Antibody 

IgA tTG: Immunoglobulin A tissue transglutaminase. RU/ml: Relative units/ml. F: Female.
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basis, potential CD was excluded and their 
follow-up was discontinued. Their positive 
IgA tTG antibody tests in the beginning of 
the study were considered as false-positives.

In accordance with data published in the 
literature, CD is more commonly associated 
with partial epilepsy with occipital paroxysms 
(25). Our study limitation is the absence of 
cases with this type of epilepsy. Their inclusion 
might have changed our study results. 

In conclusion, the prevalence of CD in children 
with idiopathic epilepsy was not significantly 
different from that in a healthy pediatric 
population in southeast Serbia. The results of 
this study indicate that children with idiopathic 
epilepsy from our region should not be tested 
routinely for CD.
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