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ABSTRACT

Introduction. To determine the prevalence of coeliac 

disease (CD) in children with Down syndrome (DS) in Ser-

bia and to analyse the clinical characteristics and laboratory 

data from patients with DS. 

Methods. A total of 91 children (50 boys and 41 girls, 

mean age of 6.3 years) with DS were examined. Th e total 

levels of IgA and IgA transglutaminase (IgA tTG) antibod-

ies were determined. Th e levels of IgG transglutaminase (IgG 

tTG) and IgG anti-endomysial (IgG EMA) antibodies were 

determined in cases of IgA immunodefi ciency. Enterobiopsies 

were performed in patients with positive antibody titres. 

Results. Of the children evaluated, 38 exhibited constipa-

tion (41.7%), 26 experienced vomiting and regurgitation (28.5%), 

16 had anaemia (17.5%), and two had intermittent diarrhoea 

(2.2%). Th e DS-specifi c mean weight percentile was 15.2%±14.5% 

(range <5-75%). In four out of fi ve of the children with positive lev-

els of IgA tTG, an enterobiopsy showed the presence of CD (4.4%, 

95% CI, 1.7%-10.7%). Th e levels of IgG tTG and IgG EMA were 

determined in fi ve children with an IgA immunodefi ciency. Th e 

IgG EMA was negative in all fi ve of the children. Th ree of the chil-

dren showed increased IgG tTG values and underwent an entero-

biopsy, which showed a normal mucosa. Our analysis shows that 

the signs and symptoms of CD in children with DS are only of 

minor diagnostic value in the detection of the disease.

Conclusion. Th ese results suggest the need for systematic 

screening for CD in children with DS because symptoms that 

are characteristic of both diseases may overlap.

Keywords: anti-endomysial antibodies; coeliac disease; 

Down syndrome; tissue transglutaminase antibodies

SAŽETAK

Uvod. Odrediti prevalenciju celijačne bolesti (CB) i ana-

lizirati kliničke karakteristike i laboratorijske nalaze kod 

dece sa Daunovim sindromom (DS) u Srbiji.

Metode. Ispitivano je devedeset jedno dete (50 dečaka 

i 41 devojčica, prosečne starosti 6,3 godine) određivanjem 

ukupnih vrednosti IgA i IgA transglutaminskih At (IgA 

TTG), a u slučajevima IgA imudodeficijencije i određi-

vanjem IgG transglutaminskih At (IgG TTG) i IgG andi-

endomizijalnih At (IgG EMA). Kod seropozitivne dece je 

rađena enterobiopsija.

Rezultati. Četrdeset jedno dete je imalo konstipaciju 

(41,7%), 26 povraćanje i regurgitaciju (28,5%), 16 anemiju 

(17,5%), dok je dvoje dece imalo povremeni dijarealni pore-

mećaj (2,2%). Prosečan percentil težine određivan tablicama 

za decu sa DS je iznosio 15.2%±14.5% (range <5-75%). Kod 

četvoro od petoro dece sa pozitivnim IgA TTG je enterobiop-

sijom dokazana CB (4,4%, 95% CI, 1.7%-10.7%). Kod petoro 

dece je utvrđena IgA imudodefi cijencija i kod njih su određi-

vana IgG TTG i IgG EMA. IgA EMA su bila negativna u svo 

petoro dece, dok su kod troje dobijene povišene vrednosti IgG 

TTG. Kod ovo troje je urađena enterobiopsija koja je ukaza-

la na postojanje sluznice normalnih karakteristika. Znaci i 

simptomi koji su karakteristični za CB kod naše dece sa DS 

su imali malu dijagnostičku vrednost.

Zaključak. Naši rezultati ukaziju na potrebu za siste-

matskim skriningom za CB kod dece sa DS.

Ključne reči: antiendomizijalna antitela; celijačna bo-

lest; Daunov sindrom; transglutaminska antitela
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immunoglobulin A (IgA) tissue transglutaminase (tTG) 

and total IgA levels. In cases of low total IgA levels, the 

immunoglobulin G (IgG) tTG and IgG anti-endomysial 

(EMA) levels were evaluated. 

IgA tTG and IgG tTG were measured using a commer-

cial enzyme-linked immunosorbent assay (Orgentec Diag-

nostika, Mainz, Germany). Values ≥10 U/mL were consid-

ered to be positive, as recommended by the manufacturer. 

Quantitative determinations of serum IgA levels were per-

formed using a routine method.

In cases of IgA deficiency, sera were analysed for IgG 

EMA antibodies. IgG EMA antibodies were determined us-

ing an immunofluorescence method on a primate oesopha-

gus substrate (IMMCO Diagnostics, Buffalo, New York).

Small Bowel Histology
The patients who were serologically positive for CD 

were scheduled for an upper endoscopy to biopsy the duo-

denum. Specimens of the mucosa were collected from the 

descendent duodenum and bulb (four biopsies) and sent 

for histopathological examination. Biopsies were evalu-

ated by one pathologist who was unaware of the patients’ 

identity. Biopsies were classified according to Marsh’s (14) 

criteria, as revised by Oberhuber (15).

Statistical Analysis
Categorical variables are presented as absolute and rel-

ative frequencies, whereas continuous variables are sum-

marised as the mean±SD. Student’s t tests were used to 

evaluate the continuous data. Children with both DS and 

CD were compared to children without CD. The rejection 

of the null hypothesis was set at 5% (P < 0.05).

RESULTS

The Down syndrome-specific mean weight percentile of 

the 91 children evaluated was 15.2%±14.5% (range <5-75%). 

Out of 91 children with DS, 54 had malformations (59.3%). 

Forty of the children exhibited constipation (41.7%, 95% CI, 

34.2%-54.2%), 27 experienced vomiting and regurgitation 

(28.5%, 95% CI, 21.2%-39.7%), 16 had sideropenic anaemia 

(17.5%, 95% CI, 10.3%-24.4%) and two had an intermittent 

diarrhoeal disorder (2.2%, 95% CI, 0.6%-7.6%). 

IgA tTG and total IgA levels were determined for all of 

the children. Increased levels of IgA tTG were found in 5 of 

the children (5.5%) with DS. Three of the 5 were diagnosed 

with sideropenic anaemia, one had alopecia, and one was 

asymptomatic. In 4 out of 91 (4.4%) children (e.g., the 

three children with sideropenic anaemia and the child with 

alopecia), the pathohistological analysis of the duodenal 

mucosa sample showed that 2 of the patients had partial 

villous atrophy (Marsh 3a) and two had severe villous atro-

phy (Marsh 3b and Marsh 3c). In the asymptomatic child 

with increased levels of IgA tTG, the mucosa of the small 

intestine showed normal pathohistological characteristics 

(Table 1). Out of the four children with confirmed gluten 

INTRODUCTION

Down syndrome (DS) is a chromosomal disorder that 

results from trisomy and other aberrations of chromosome 

21. With a prevalence of 1:700, DS represents the most 

common chromosomal disorder and is a leading cause of 

mental retardation (1). DS is characterised by multiple typ-

ical somatic and visceral malformations and an increased 

risk of infection, leukaemia, and autoimmune diseases, 

such as hypothyroidism, Hashimoto’s thyroiditis, diabetes 

mellitus type 1 and coeliac disease (CD) (2). 

The association between CD and DS was first described 

more than 30 years ago (3). Many papers published since then 

have reported the prevalence of CD in patients with DS to 

range from 2.5% to 18.6% (4-7). Several medical associations 

have concluded that serological screening for CD should be 

performed in all children with DS and have issued appropriate 

recommendations and guidelines in the light of the possibility 

that developing lymphoma is the most severe complication 

of CD (8,9). However, there are authors who believe that the 

consistent use of this approach might not be entirely justified, 

primarily for economic reasons (10).

The prevalence of CD in children with DS in Serbia has 

not yet been reported. The available data on the prevalence 

of CD in Serbia are from two studies. The first study was 

limited to children with a classic form of CD in the Prov-

ince of Voyvodina (the north part of Serbia), which showed 

an incidence rate of 1 in 1715 live births (11). A recent arti-

cle that included 121 children with type 1 diabetes mellitus 

in Serbia reported the prevalence of CD to be 5.8% (12).

The aim of the present study was to determine the prev-

alence of CD in children with DS in Serbia and to evaluate 

the clinical signs that might assist in the diagnosis of CD.

PATIENTS AND METHODS

Patients
A total of ninety-one children with DS were evaluated in 

the Pediatric Department at the General Hospital Subotica 

from October 2004 to January 2011. Children from all regions 

of Serbia were evaluated at the Facility for Children with De-

velopmental Disorders “Kolevka” in Subotica. Trisomy of chro-

mosome 21 was confirmed in all of the children by karyotype 

analysis. The age of the children with Down syndrome ranged 

from 8 months to 16 years (mean age of 6.3 years The male 

to female ratio was 1.2 (50 boys/41 girls). The body mass was 

determined based on the DS-specific mean weight percentile 

(13). Gastrointestinal functions that are specific to CD, such as 

chronic diarrhoea, constipation, vomiting, failure to thrive and 

associated anomalies that are characteristic of DS, were record-

ed. A complete blood count, serum iron, and hepatic transami-

nase levels were determined for all of the children.

Serologic Markers
After approval of the research by the Hospital Ethics 

Committee, all of the patients were tested to determine the 
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enteropathies, two of them had constipation and one inter-

mittently suffered from vomiting and regurgitation. Gluten 

enteropathy was found in 4 out of 5 of the children with 

positive levels of IgA tTG antibodies (80%). The prevalence 

of CD in this population was 4.4%, with a confidence inter-

val (95%) ranging from 1.7% to 10.7%.

Low levels of IgA (0.05-0.1 g/L) were found in 5 of the 

patients (5.49%). Due to the low levels of total IgA, these 

children were also tested for IgG tTG levels and IgG EMA 

antibodies. In all five of the children, the IgG EMA was neg-

ative. Increased levels of IgG tTG were found in three out 

of five of the children (28-36 U/mL). An enterobiopsy was 

performed and showed the presence of a normal mucosa. 

A comparative analysis between the patients with diag-

nosed CD based on biopsy results and children without CD 

(Table 2) revealed that there were no statistically significant 

differences in the results of the aminotransferase and hema-

tologic tests, except that patients with DS and CD tended to 

have significantly lower haemoglobin levels (P=0.005). 

DISCUSSION

The prevalence of children with DS and CD in Serbia 

(4.4%), which is higher than in the general population, is 

in agreement with the rates observed in many other coun-

tries, including Europe (e.g., 2.6% in Germany, 4.5% in 

the Netherlands, 4.6% in Italy, 6.3% in Spain, and 6.4% in 

Turkey), North America (e.g., 2.6% to 6.6% in the USA), 

South America (e.g., 3.6% in Argentina and 5.6% in Brazil), 

the Middle East (e.g., 3.8% in Israel), and Australia (3.9%) 

(4-6,16-23). The reported rates are likely underestimated 

because most of authors from the other studies did not 

perform small bowel biopsies or additional confirmatory 

laboratory testing (EMA or HLA-DQ2 and HLA-DQ8 typ-

ing) in the patients with DS who had a positive serology. 

Differences in the type of antibody used for screening and 

cohort size may have influenced the variability in the rates 

of occurrence. A higher prevalence was reported in two 

smaller series from Sweden. Jansson and Johansson (24) 

screened 65 patients with DS and found a CD prevalence 

of 16.9%, while Carlsson et al. (7) reported a similar prev-

alence of 18.6% (8/43). These regional differences raise 

questions about geographic and ethnic influences on the 

development of CD in patients with DS (Table 3). 

CD can present as symptomatic and asymptomatic 

forms with clinical, serologic and pathohistological varia-

tions. In children with DS and symptomatic CD, growth fail-

ure, anaemia, intermittent diarrhoea, and constipation are 

described as the most common manifestations of the dis-

ease (7,8). The significance of these manifestations in clini-

cal practice is not entirely obvious because the same signs 

can occur in children with DS that do not have CD (4). 

The majority of children in this study with DS without 

CD presented with gastrointestinal symptoms that are typi-

cal for both diseases. Congenital heart defects, untreated 

CD and hypothyroidism might influence the growth and 

weight (between 0.5-2 kg) of children with DS (25). Growth 

Patient Sex Age Diseases GI symptoms 
IgA tTG lev-

els 
Biopsy

1 M 16 years, 2 months Alopecia Constipation 102.5 U/mL Marsh 3a

2 M 6 years, 1 month
Sideropenic anaemia,

AV septal defect
Vomiting 60 U/mL Marsh 3b

3 M 6 years Sideropenic anaemia None 88 U/mL Marsh 3c

4 F 7 years, 3 months
Sideropenic anaemia,

AV canal
Constipation 45 U/mL Marsh 3a

5 F 3 years, 8 months None None 17.7 U/mL Normal

Table 1. Positive results of screening and the diseases associated with Down syndrome in children

Table 2. Clinical characteristics and laboratory test results for Down syndrome patients without coeliac disease (n=87)

and Down syndrome patients with CD (n=4). 

DS patients without CD (N=87) DS patients with CD (N=4) P
Weight, perc. (mean ± SD) 14.9 ±14.4 23.8 ± 18.9 0.233

Laboratory findings

Haemoglobin (g/dL) 11.3± 1.3 9.3 ± 1.4 0.005

Mean corpuscular volume (fL) 84.6± 8.2 79.3± 4.2 0.197

Serum iron (μmol/L) 14.3± 6.2 11.4± 9.1 0.37

Alanine transaminase (UI/L) 23±7 24± 8 0.618

Aspartate transaminase (UI/L) 23±9 25± 8 0.765
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ever, the recommended frequency of repeated testing has 

not been stated unequivocally. 

Several antibody markers of CD can be used for screening. 

Due to their sensitivity and specificity, the tTG and EMA an-

tibodies have been commonly used in recent years to screen 

children with DS and the general population for CD. In this 

study, out of the five patients that were IgA tTG positive, glu-

ten enteropathies were identified in four of the children (80%). 

It is not surprising that the biopsy in one of the patients with 

a positive IgA tTG was normal because the elevation of IgA 

tTG in that case was mild (17.7 U/ml). Our findings are simi-

lar to Hansson et al. (28), who tested 52 patients with DS and 

reported a 98% sensitivity for IgA tTG, which is comparable 

to the results reported by Shamaly and colleagues (16). In 

contrast, Cerqueira et al. (29) screened 98 Portuguese patients 

with DS and diagnosed CD in only five out of the 10 (50%) pa-

tients who were IgA tTG positive. The study was performed 

both in children and adults, which could explain the differ-

ence in the results, and the author reported that the sensitivity 

of IgA tTG  was lower in older patients. 

According to the ESPGHAN guidelines, unnecessary 

biopsies in individuals with low CD-specific antibody lev-

els could be avoided by using a more specific test for EMA. 

If the EMA test is positive, duodenal biopsies should be 

performed. If the EMA test is negative, repeated serologi-

cal testing at 3 to 6 month intervals is sufficient (27).

Given that the incidence of IgA deficiency in patients with 

CD is 3% (30), IgA levels were determined for all of the children. 

IgA deficiencies were detected in 5 (5.5%) of the patients, which 

represents a high prevalence. In our small study, three out of 

five of the patients with IgA deficiencies showed increased IgG 

tTG values, but the mucosa showed normal histological char-

failure as a manifestation of CD loses its significance in chil-

dren with DS because some of the associated malformations 

(as observed in almost half of our patients, with a weight 

percentile of 15.2%) may also have the same effect. 

We found that aminotransferases and hematologic 

tests did not predict the coexistence of CD in the children 

with DS. Although the patients with CD tended to have 

lower haemoglobin levels (P=0.005), CD was the cause of 

anaemia in only three out of 16 cases, and its value as an 

indicator of CD is clearly relative in children with DS. 

Until recently, there has been a lack of standard ev-

idence-based guidelines for the universal screening of 

children with DS for CD. The Healthcare Guidelines for 

Patients with DS, which was developed by the American 

Academy of Pediatrics, has not made any recommenda-

tions for CD screening (26). The Down’s Syndrome Medi-

cal Interest Group recommends one screening between 

the ages of 2 to 3 years (9), while the North American 

Society for Pediatric Gastroenterology, Hepatology and 

Nutrition (NASPGHAN) has suggested that screening 

children with DS once in a lifetime is not enough and that 

periodic screening should be performed (8). The latest 

guidelines from the European Society for Paediatric Gas-

troenterology, Hepatology and Nutrition (ESPGHAN) 

for the diagnosis of CD (27) state that human leukocyte 

antigen (HLA) testing should be performed in children 

with CD-associated conditions such as DS. If certain hap-

lotypes are negative (e.g., HLA-DQ2 and HLA-DQ8), no 

further follow-ups with serological tests are necessary. If 

HLA testing is not available, the anti-TG2 IgA and the to-

tal IgA should be measured after the child is 2 years old. If 

titres of these antibodies are negative, then repeated test-

ing for CD-specific antibodies is recommended. How-

Country Prevalence Author (reference) * No Serologic markers
Biopsies 

in all **

Germany 2.6% Storm (5) 78 IgA and IgG AGA No

USA 3.2% Mackey et al. (18) 93 IgA EMA,AGA and IgG AGA No

Argentina 3.6% Rumbo et al. (17) 56 IgA EMA,AGA,tTG and IgG AGA, tTG Yes

Israel 3.8% Shamaly et al. (16) 52 IgA EMA,AGA,tTG and IgG AGA, tTG No

Australia 3.9% Gale et al. (19) 55 IgA and IgG AGA No

Netherlands 4.5% Wouters et al. (20) 155 IgA EMA and IgA tTG Yes

Italy 4.6% Bonamico et al. (4) 1202 IgA EMA and IgA AGA No

Brazil 5.6% Nisihara et al. (21) 71 IgA EMA and IgA tTG No

Spain 6.3% Carnicer et al. (23) 284 IgA EMA,AGA and IgG EMA, AGA Yes

Turkey 6.4% Cogulu et al. (6) 47 IgA EMA and IgA AGA No

USA 6.6% Zachor et al. (22) 75 IgA EMA and IgA AGA No

Sweden 16.9% Jansson et al. (24) 65 IgA EMA and IgA AGA No

Sweden 18.6% Carlsson et al. (7) 43 IgA EMA and IgA AGA No

Table 3. Prevalence of coeliac disease in children with Down syndrome

EMA, anti-endomysial antibodies; AGA, antigliadin antibodies; tTG, tissue transglutaminase antibodies; IgA, immunoglobulin A; IgG immunoglobulin G;

* Author and the reference number; ** Biopsies were performed in all of the patients with positive serology.
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