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Abstract

Int roduct ion and obj ect ive.  Individuals with Down syndrome (DS) are a maj or risk group 
for coeliac disease (CD). The aim of this study is to fi nd dif ferences in the CD profi le in 
this group in order to take a dif ferent  medical approach.
Pat ient s and met hods.  This observat ional, descript ive and comparat ive study included 81 
pat ients aged under 15 years monitored between January 1999 and December 2008. 
Pat ients were divided into two groups, a fi rst  group including 28 children with CD and DS, 
and a second age— and sex-matched group of 53 children with CD and no DS. Ret rospect ive 
data from medical records were analyzed.
Result s.  There were no stat ist ically signifi cant  dif ferences in age at  diagnosis, clinical 
presentat ion, symptoms at  diagnosis, body measurements, serological markers and 
histological data. Members of the DS group were signifi cant ly likelier to have no family 
history of CD or an associat ion with autoimmune thyroidit is. Breast feeding was init iated 
less frequent ly in the DS group, and the int roduct ion of gluten was signifi cant ly delayed. 
The genet ic study showed a signifi cant ly high frequency of the DQ8 heterodimer in 
pat ients with SD.
Conclusions.  The clinical profi le of CD in children with DS appears to be similar to that  
for children without  this condit ion. The risk heterodimer dist ribut ion in DS individuals in 
this series dif fers from published data. Some nut rit ional features in this populat ion could 
entail new risk factors that  might  t rigger the onset  of CD.
© 2010 Fundació Catalana Síndrome de Down. Published by Elsevier España, S.L. 
All rights reserved.
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Introduction

Coeliac disease (CD) is a permanent  intolerance to gluten 
proteins in people with a genet ic predisposit ion and is 
characterised by immune infl ammat ion which affects the 
lining of the intest ine. It  affects both children and adults 
and the male/ female rat io is 2:1. The worldwide prevalence 
is est imated at  1/ 2661 and in Spain it  ranges between 1/ 118 
in children and 1/ 389 in adults2.  The known prevalence of 
CD is thought  to be the t ip of the iceberg since there is a 
high percentage of undetected cases3.  There are people 
who are much more likely to develop coeliac disease, such 
as those with Down syndrome (DS). There is a far greater 
frequency of digest ive abnormalit ies in people with DS than 
in the general populat ion, with the most  common being 
oesophageal at resia, duodenal at resia or stenosis, anorectal 
malformat ions and coeliac disease4.

Since DS is the most  common chromosomal disorder and 
one of the most  important  risk groups for CD, a fundamental 
aim is to fi nd dif ferences which make it  possible to provide 
the DS group of pat ients with dif ferent  clinical approach.

Patients and method

This is a descript ive, comparat ive observat ional study of 81 
pat ients under 15 years old, who were monitored in our 
cent re between January 1999 and December 2008. An init ial 

group was established including 28 children with CD and DS 
and a second one of 53 children with CD and without  DS, 
matched by age and sex. A ret rospect ive analysis was carried 
out  of data from their medical records.

—  Inclusion criteria.  Having DS in group 1, under 15 years 
old at  t ime of diagnosis, diagnosis by endoscopic biopsy, 
signing informed consent .

—  Exclusion criteria.  Having a chromosomal disorder or 
polymalformat ion syndrome dif ferent  to DS, diagnosis 
with Watson-Crosby capsule or lack of biopsy, and refusal 
to part icipate in the study.

Before withdrawing gluten from the pat ients’  diet , 
intest inal villus at rophy and/ or crypt ic hyperplasia together 
with posit ive serum markers were considered compat ible 
with CD. Compat ible fi ndings after gluten withdrawal were 
a fast , clear and unmistakable improvement  in symptoms, 
and negat ive markers.

The following data were recorded: sex, chromosomal 
study in group 1, family history, age at  diagnosis, form of 
clinical presentat ion, symptoms, associated condit ions, 
somatomet ry, serum markers, histological lesions, HLA 
typing and nut rit ional history.

The karyotype study was performed in a lymphocyte 
culture using the low and medium resolut ion GTG band 
technique (t rypsin using giemsa). The karyotypes were 
interpreted following internat ional recommendat ions, 
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Perfi l de la enfermedad celíaca en los pacientes con síndrome de Down

Resumen

Int roducción.  El colect ivo de personas con síndrome de Down (SD) es uno de los más im-
portantes dent ro de los grupos de riesgo de enfermedad celíaca (EC). Nuest ro obj et ivo es 
encont rar diferencias en el perfi l de la EC en este colect ivo que permitan un manej o 
médico diferente.
Pacient es y mét odo.  Estudio observacional, descript ivo y comparat ivo que incluyó a 81 
pacientes menores de 15 años cont rolados ent re enero de 1999 y diciembre de 2008. Se 
establecieron dos grupos; el primero incluyó a 28 niños con EC y SD y el segundo incluyó 
a 53 niños con EC y sin SD, aj ustados por edad y sexo. Se analizaron ret rospect ivamente 
los datos procedentes de las historias clínicas.
Result ados.  No se encont raron diferencias estadíst icamente signifi cat ivas en cuanto a la 
edad de diagnóst ico, la presentación clínica, la sintomatología al diagnóst ico, la somato-
met ría, los marcadores serológicos o los datos histológicos. Se observaron diferencias 
estadíst icamente signifi cat ivas en el grupo SD en relación con la ausencia de anteceden-
tes familiares de EC y en la asociación con t iroidit is autoinmune. Este grupo inició menos 
frecuentemente la lactancia materna y la int roducción del gluten fue signifi cat ivamente 
más tardía. El estudio genét ico most ró una importante frecuencia de heterodímeros DQ8 
en el grupo de pacientes con SD.
Conclusiones.  El perfi l clínico de la EC en el niño con SD parece similar al del niño sin esta 
condición. La dist ribución de los heterodímeros de riesgo en los individuos con SD de 
nuest ra serie difi ere de los datos publicados. Existen peculiaridades nut ricionales en este 
colect ivo que podrían determinar la presencia de nuevos factores de riesgo que precipi-
ten la aparición de una EC.
© 2010 Fundació Catalana Síndrome de Down. Publicado por Elsevier España, S.L. 
Todos los derechos reservados.
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analysing at  least  20 metaphases. Nephelomet ric analysis 
(Dade Behring, Marburg, Germany) determined the serum 
IgA concent rat ions. Ant i-endomysial,  ant i-gliadin and 
ant it ransglutaminase ant ibodies were studied with ELISA 
(InmunoCAP Phadia, Uppsala, Sweden). When IgA defi ciency 
was detected, the IgG isotope was studied with a specifi c 
conj ugate. The histological ident ifi cat ion was performed by 
gast roscopy, and mult iple duodenal biopsies were taken 
using paediat ric gast roscopes (Olympus Spain, Barcelona). 
The histological analysis of the biopsies was carried out  
following the Marsh criteria5.  HLA typing was performed 
using genomic DNA ext racted from mononuclear blood cells 
using DNAzol (Talron Biotech, Israel).  The HLA-DRB1 and 
DQB1 alleles were detected using PCR-SSO and PCR-RFLP 
reverse dot -blot  hybridizat ion, respect ively. The 
somatomet ric study included weight  and length 
measurements using scales and a height  measure if  the 
pat ient  was under 3 years old and a Carpenter stadiomet re 
if  older. Standardised growth charts were used for weight  
and length in both groups.

The stat ist ical analysis was performed using version 
16.0.1 of the SPSS computer program (SPSS Ibérica, Madrid, 
Spain). Quant itat ive variables are expressed as mean ± 
standard deviat ion or medians [p25-p75] and qualitat ive 
variables as percentages. A simple or bivariate analysis was 
performed to study stat ist ical associat ions. The Pearson χ2 
test  was used to analyse the qualitat ive variables and the 
student  T test  to compare quant itat ive variables between 
independent  groups. P <0.05 was taken to be stat ist ically 
signifi cant .

Results

A group of 28 subj ects (group 1) was obtained from 255 
children with DS who were monitored. The cont rol group 
(group 2) included 53 children, matched by age and sex.

The age at  diagnosis in group 1 ranged from 17 to 133 
months with a mean of 50.8 ± 34.3 months. In group 2, it  
ranged from 12 to 132 months, with a mean of 57.7 ± 38.6 
months.

The results of the chromosomal study were obtained for 
16 pat ients in group 1: 15 had a regular t risomy and 1 had a 
t ranslocat ion.

In group 1, 7.7% of the subj ects had a family history of CD 
and 14.8% had a family history of another kind of autoimmune 
disorder. Eighteen point  fi ve percent  were linked with 
recurrent  miscarriage. In group 2, 26.9% of the subj ects had 
a family history of CD and 18.9% had a family history of 
another kind of autoimmune disorder. Nine point  four 
percent  of the pat ients had a family history of recurrent  
miscarriage. No signifi cant  dif ferences were found with 
regard to the history of autoimmune disorders (p = 0.652) 
or miscarriages (p = 0.245), but  the family history of CD did 
reveal signifi cant  dif ferences (p = 0.047).

In group 1, 15 of the 28 pat ients started breast  feeding 
(BF), which was cont inued during a median of 2 [1-9] months 
(mean 5.5 ± 6.5). In group 2, 28 of the 35 pat ients who knew 
this informat ion started BF, which was cont inued during a 
median of 3.5 [2-6] months (mean 6.2 ± 10.9). The dif ference 
in the number of pat ients who started BF reached stat ist ical 

signifi cance (p = 0.038). The median age for the int roduct ion 
of gluten in group 1 was 8.5 [8-11.6] months (mean 10.7 ± 
6.5) and in group 2 it  was 8 [8-8] months (mean 8.2 ± 1.1); 
this dif ference was also stat ist ically signifi cant  (p = 0.028).

In group 1, 28.6% had a classic presentat ion of the disease 
and in 53.6% of the cases it  was atypical or there was a 
paucity of symptoms. In group 2, 47.2% had a classic 
presentat ion and in 41.5% of the cases it  was atypical. The 
differences observed did not  reach stat ist ical signifi cance 
(p = 0.257) (Figure 1). The most  common atypical symptoms 
in both groups were mild digest ive symptoms (const ipat ion 
and stomach pain in 40% and 59.1%, respect ively) and iron 
defi ciency with or without  anaemia (in 40% and 54.5%). Short  
stature was less frequent  (26.7% and 31.8%), as were 
hypert ransaminasaemia, enamel defects and personality 
changes. No stat ist ically signifi cant  differences were 
observed in the clinical symptoms. In group 1, 17.9% had 
silent  symptoms, while in group 2 it  was 11.3%, these 
differences not  reaching stat ist ical signifi cance (p = 0.257).

Thirty-fi ve point  seven percent  of the subj ects in the 
group with DS had a thyroid pathology, in the form of 

29%

53%

18%

47%

42%

11%

Classic Atypical Silent

Group 1

Group 2

Classic Atypical Silent

Figure 1 Forms of clinical presentat ion.
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autoimmune thyroidit is. In the cont rol group, other 
autoimmune phenomena (diabetes mellitus, vit il igo) were 
also observed, but  with lower frequency.

With regard to nut rit ional condit ions, the dif ferences 
observed in the dist ribut ion of weight  and length percent iles 
and Waterlow scores did not  reach stat ist ical signifi cance 
(Figure 2).

In the case study group, no cases of IgA defi cit  were 
detected. In the cont rol group there were 2 cases. In both 
groups, ant i-gliadin, ant i-endomysial and 
ant it ransglutaminase ant ibodies were used for CD screening 
(Table 1). The dif ferences observed with regard to the 
posit ivity of the dif ferent  tests did not  reach stat ist ical 
signifi cance.

The duodenal biopsies of both groups were revised. 
Thirty-nine percent  of the pat ients in group 1 had MARSH-
IIIa versus 17% in group 2; 25% of group 1 had MARSH-IIIb 

versus 39.6% in group 2; and 36% of group 1 had MARSH-IIIc 
versus 41.5% of group 2. The dif ferences observed between 
both groups were not  stat ist ically signifi cant  (p = 0.138).

As part  of  the genomic typing, the type II HLA of 17 of 
the 28 pat ients in group 1 was analysed, in addit ion to 24 
of the 53 subj ects in group 2. The DQB1 and DRB1 alleles of 
all the pat ients were analysed. Their dist ribut ion is shown 
in Table 2.

Discussion

It  is known that  autoimmune condit ions are more common 
in children with DS than in those without  it .  The relat ionship 
between DS and CD was described over 30 years ago with 
the case of an adolescent  with DS who, as well as having 
CD, also had ret inoblastoma6.

Our results confi rm the high prevalence of CD in children 
with DS. Out  of a total of 225 DS children studied, 28 cases 
of CD were confi rmed, giving a prevalence of 11%. This is 
somewhat  higher than that  observed in most  series, and 
clearly higher than that  described in the general populat ion1,2 
(Table 3).

Regarding prevalence by sex, a male-female rat io of 2 to 
1 has been described in the general populat ion. The 
dif ferent  series in pat ients with DS have provided disparate 
results9,18.  In our series, we found a similar rat io to that  
described in the general populat ion.

CD is more common among relat ives of pat ients, with 
fi gures ranging between 2.6 and 16%19.  There are very few 
studies performed with the DS populat ion to establish if  this 
relat ionship is maintained within this group. In his study, 
Trier reported that  the prevalence in fi rst  degree relat ives 
of people with DS is similar to that  in the general populat ion20.  
However, in our series we observed a st ronger associat ion 
between the relat ives and pat ients in group 2. This could be 
due to bias from the pat ient  select ion procedure or the 
study design, so it  should be cont rasted with further 
studies.

There are no conclusive studies regarding the age of 
diagnosis of CD in pat ients with DS. In pat ients without  this 
condit ion, the age of diagnosis varies, depending on the 
series. Several European studies10,11,15,17 have reported a 
later diagnosis of people with DS. In our study, the mean 
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Waterlow scores.

Table 1 Serological study results

Serological test Group 1 

(n = 28)

Group 2 

(n = 53)

p

Ant i-gliadin IgA 25/ 28 (89.3%) 44/ 51 (86.3%) 0.700

Ant it ransglutaminase 

IgA

14/ 17 (82%) 30/ 33 (90.9%) 0.371

Ant i-endomysial 

ant ibody

10/ 13 (77%) 25/ 26 (96.2%) 0.062

Ant i-gliadin IgG  0  2/ 2 (100%) —

Ant it ransglutaminase 

IgG

 0  2/ 2 (100%) —
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age of diagnosis was similar in both groups. Neither did we 
fi nd dif ferences in the forms of clinical presentat ion. In the 
general populat ion a rat io of 1:821 is reported between 
symptomat ic and silent  forms. This rat io becomes 4:1 in 
favour of symptomat ic forms in some series of pat ients with 
DS12.  In our series, a rat io of around 8-10:1 is maintained 
between symptomat ic and silent  forms in both groups. 
These dif ferences could be explained by considering that  
the informat ion about  clinical symptoms was collected 
ret rospect ively. Thus, symptoms which could have been 
omit ted from considerat ion after pat ients began a diet  
without  gluten have been taken into account , increasing 
the number of symptomat ic forms of the disease. In the 
study of associated condit ions, there is a st rong associat ion 
in group 1 with autoimmune thyroid disease. There are 
numerous studies describing the increased prevalence of 
autoimmune diseases among pat ients with CD. These have 
t ried to associate gluten exposure t ime in CD pat ients with 
these diseases, with cont radictory results. In cont rast  to 
Ventura et  al23,  Hakanen et  al22 showed that  gluten exposure 
t ime in coeliac disease pat ients seems unrelated to the 
onset  of autoimmune thyroid disease. It  is not  known if  the 
link between DS, CD and the dif ferent  autoimmune diseases 

depends exclusively on HLA genet ic associat ion or if  there 
are non-HLA genes which may cont ribute to the development  
of both ent it ies. Also unknown is whether gliadin can lead 
to the format ion of autoreact ive lymphocytes that  affect  
endocrine organs (pancreas, thyroids), and more important ly, 
if  it  is possible to prevent  autoimmunity from developing 
with early detect ion and t reatment  of CD in DS.

According to the recommendat ions of the Spanish Health 
Programme for People with DS, an adequate screening 
method is the determinat ion of ant i-endomysial or 
ant it ransglutaminase ant ibodies at  3-4 and 6-7 years of age. 
In our cent re the determinat ion of ant i-gliadin and 
ant it ransglutaminase ant ibodies is performed at  3-4 years 
of age and then every two years if  the results are negat ive. 
In this study ant i-endomysial ant ibodies were also used at  a 
t ime when the determinat ion of ant it ransglutaminase 
ant ibodies was not  used. Ant i-gliadin ant ibodies were the 
fi rst  to be used for the diagnosis of CD, but  in the DS 
populat ion they were thought  to be less useful.  Later, fi rst  
ant i-endomysial ant ibodies, and then ant it ransglutaminase 
ant ibodies were considered to have greater sensit ivity and 
specifi city24.  With regard to the data in our series, taken in 
isolat ion it  might  seem that  the most  valuable test  was the 
determinat ion of ant i-gliadin IgA ant ibodies. However, in 
only 5 of the 28 cases studied was endoscopy indicated 
based on high levels of ant i-gliadin IgA ant ibodies in the 
absence of other posit ive tests. In the remaining cases, a 
posit ive test  for ant i-gliadin IgA ant ibodies was accompanied 
by a posit ive ant it ransglutaminase IgA test  or, less frequent ly, 
posit ive ant i-endomysial ant ibodies. Thus, it  st il l has to be 
ascertained if  the greater value of the determinat ion of the 
ant it ransglutaminase IgA ant ibodies would improve if  other 
serum tests were associated with it ,  as happens in our 
cent re.

There are no art icles linking a specifi c mutat ion in Down 
syndrome (classic t risomy, t ranslocat ion or mosaicism) with 
the onset  of CD. In fact , loci associated with coeliac disease 
have not  been detected on chromosome 21. The genet ic 
explanat ion for the associat ion between CD and DS is st il l 
unknown. However, CD has one of the st rongest  known 
associat ions with the class II HLA region. Over 90% of coeliac 
disease pat ients are carriers of the DQ2 heterodimer 
(DQA1*0501 DQB1*02) or the DQ8 heterodimer (DQA1*03 
DQB1*0302)25.  These data can be ext rapolated to the DS 

Table 2 Dist ribut ion of HLA alleles in both groups

HLA II DQ2 DQ2/ DQ2 DQ8 DQ8/ DQ8 DQ2/ DQ8 Others

Group 1 

(n = 17)

10 (58.8%) 0 3 (17.6%) 1 (5.9%) 1 (5.9%) 2 (11.8%)

DR3 = 7 (70%) DR4 = 3 (100%) DR4 = 1 (100%) DR3/ DR4 = 1 (100%)

DR1 = 2 (20%)

DR7 = 1 (10%)

DR5DQ7 = 3 (30%)

Group 2 

(n = 24)

14 (58.3%) 8 (33.4%) 0 0 0 2 (8.3%)

DR3 = 9 (64.3%) DR3 = 5 (62.5%)

DR7 = 5 (35.7%) DR3DR7 = 3 (37.5%)

DR5DQ7 = 3 (21.4%)

Table 3 Studies of prevalence of CD in DS

Author n Locat ion Prevalence

(%)

Rumbo et  al (2001)7    56 Argent ina  3.6

Shamaly et  al (2007)8    52 Israel  3.8

Hansson et  al (1999)9    76 Switzerland  3.9

Zubillaga et  al (1993)10    70 Spain  4.3

Cast ro et  al (1993)11   155 Italy  4.5

Bonamico et  al (2001)12 1,202 Italy  4.6

Wouters et  al (2009)13   155 Germany  5.2

Carnicer et  al (2001)14   284 Spain  6.3

George et  al (1996)15   115 Denmark  7

Czismadia et  al (2000)16   137 Holland  8

Jansson et  al (1995)17    54 Sweden 16.9

Agardh et  al (2002)18    48 USA 19
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populat ion9,15.  In our series the DQB1 and DRB1 alleles were 
studied. Stat ist ical relat ionships were not  established but  
the high frequency of DQ8 heterodimers in group 1 is very 
st riking. We could not  fi nd any similar results in the 
literature. On the other hand, it  is st range that  CD develops 
in the absence of any high risk heterodimer. In this study, 
two pat ients in each group were diagnosed with CD without  
having the classic heterodimers. This fi nding suggests that  
the HLA typing st rategy as a screening measure might  not  
be totally effect ive. Both Czismadia et  al16 and Wouters et  
al13 propose HLA typing as a screening test , followed by 
regular determinat ion of ant ibodies in the carrier populat ion 
only. However, there have been recent  studies which have 
reached similar results to ours25.  This is a mat ter of 
discussion, based on criteria of effect iveness and cost -
effect iveness4,9,15.

There has been speculat ion about  the importance of BF 
as a determining environmental factor in the development  
of CD. In addit ion, the early int roduct ion of gluten has been 
associated with an increase in the prevalence of CD. 
Furthermore BF seems to exert  a protect ive effect  against  
CD, but  the data available in the literature are not  
conclusive26.  In this study, we analysed the number of 
pat ients who began and maintained BF, and its durat ion. 
The t ime when gluten was int roduced into the diet  was also 
analysed. The dif ferences observed in the number of 
pat ients who began BF and the age at  which gluten was 
int roduced reached stat ist ical signifi cance. These 
dif ferences are probably due to external factors which 
make it  diffi cult  to start  BF in the group of pat ients 
with DS.

Conclusion

Although this paper has methodological limitat ions, it  
confi rms the high prevalence of CD in the DS populat ion in 
our count ry. Generally speaking, the profi le of CD in children 
with DS seems similar to that  in other children. However, 
the dist ribut ion of the risk heterodimers in the people with 
DS in our series dif fers to that  published in other series. In 
this study, it  is seen that  in the group of children with DS, 
BF was less common and the gluten was int roduced into 
their diets signifi cant ly later. These factors could lead to 
the presence of new risk factors in this populat ion, which in 
turn are responsible for the onset  of CD. Further in-depth 
studies are necessary in order to establish recommendat ions 
for these pat ients about  start ing feeding and the int roduct ion 
of gluten.
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