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coeliac disease

The coexistence of Down
syndrome and a triad consisting
of: coeliac disease, insulin
dependent diabetes mellitus and
congenital hypothyroidism
Kamil K Hozyasz, Beata Pyrzak and Marta Szymanska
The incidence of immune mediated diseases and hormonal disturbances is increased
in people with Down syndrome. However, there are only three published reports of the
coexistence of thyroid disorder, insulin dependent diabetes mellitus and coeliac disease
in children with Down syndrome. Here we describe a young male with Down syndrome
who was diagnosed with congenital hypothyroidism, diabetes mellitus, and coeliac
disease. The role of serological screening for coeliac disease in children with Down
syndrome is discussed.
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Coeliac disease (CD) is a chronic, immune mediated disorder characterised by permanent intolerance to gluten, which is present in wheat, barley,
and rye[1]. The classic form of CD includes malabsorption, diarrhoea, and weight loss. However,
the clinical picture of the disease varies widely
from life-threatening conditions to cases that are
asymptomatic. Coeliac disease is also associated
with many other autoimmune disorders[1-3].
Previously perceived as a relatively rare condition, recent population-based screening studies
have shown that the prevalence of coeliac disease is high (e.g. 1-10 patients per 1000 individuals)[3]. The first stage of screening for CD is to
determine the presence of serological markers.
The gold standard for the diagnosis of a glutendependent enteropathy depends upon biopsy of
the small bowel[3].
Down syndrome is the most common chromosome anomaly recognised in humans. In 1975
Bentley reported, for the first time, the occurrence of coeliac disease in a young male with
Down syndrome[4]. Since then it has been estimated that 3.2% to 16.9% of children with Down
syndrome have CD[5,6].
Several studies have shown an increased incidence of both insulin dependent diabetes melli-
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tus (IDDM) and thyroid disorders in CD patients
[2,7]
, as well as in Down syndrome cases[8,9]. Furthermore, coeliac disease and thyroid disorders
are now recognised as important concerns in
Down syndrome clinical care[9].
In the present study, the authors report a patient
with coexisting Down syndrome, coeliac disease,
hypothyroidism, and insulin dependent diabetes
mellitus.

Patient description
A young male with Down syndrome, born
weighing 3400g, from the third twin pregnancy
in his family (his twin sister was born without
any chromosomal abnormalities). Newborn
blood spot thyroid stimulating hormone (TSH)
screening detected an elevated hormone level
119,1 mIU/L; (Norm: <15 mIU/L). Endocrinological investigations at birth confirmed congenital hypothyroidism (free T3 0,57 pmol/L; Norm:
2,4 – 5,7 pmol/L and free T4 <0,08 ng/dL; Norm:
0,62 – 1,63 ng/dL) and treatment with thyroxine was initiated. The patient was not breast-fed.
Gluten was introduced into the diet around the
ninth month. At the age of 19 months the boy
showed symptoms of polyuria and polydipsia.
At the same time, IDDM was diagnosed and
regular insulin therapy was initiated. No clinical
features suggesting enteropathy were observed.
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Patient
(number)

Age of mother
at birth (years)

Sex

Weight at birth
(g)

Age at
diagnosis of
coeliac disease
(years)

1

43

F

2

27

3

4

Signs and
symptoms
suggesting
coeliac disease

no data

17

bouts of
diarrhoea, loss in
bodyweight

M

2.900

8

flatulence,
abdominal pain

no data

M

no data

36

M

3.400

16 no*

4

no*

Age of Other endocrinal
diagnosis of disturbances
IDDM (years)
19

Graves’ disease,
secondary
amenorrhoea

3 autoimmunological
hypothyroidism
16

autoimmunological
Hashimoto
thyroiditis

2 congenital
hypothyroidism

Country of
origin

Switzerland[10]

Italy[11]
Turkey[12]

Poland

* Coeliac disease diagnosed due to screening programme

Table 1 | Main characteristics of described patients with Down syndrome and coexisting coeliac disease-IDDM
thyroid disorder triad

He was screened for coeliac disease, as are other
children with insulin dependent diabetes mellitus (IDDM) with poor glycaemic control. His
serum was positive for the following antibodies:
IgA antiendomysial (IgA EMA; titre of 1:160),
IgG antiendomysial (IgG EMA; 1:80), IgA tissue
transglutaminase (IgA tTG; 750,3AU/mL, Norm:
0-20AU/mL), IgA antireticulin (IgA ARA; 1:50),
IgG antireticulin (IgG ARA; 1:5); and negative
for IgG tissue transglutaminase (IgG tTG) and
IgA antigliadin (IgA AGA). Histological examination of the duodenal mucosa demonstrated
total villous atrophy, with crypt hyperplasia, an
increased number of intraepithelial lymphocytes
and lamina propria inflammation, confirming
the diagnosis of CD. The serological antibodies
disappeared after exclusion of gluten from the
diet. The treatment of coeliac disease with gluten-free diet improved glycaemic control in the
patient.

Discussion
This patient is the first described case of Down
syndrome coexisting with congenital hypothyroidism, Coeliac disease, and insulin dependent
diabetes mellitus.
Congenital hypothyroidism has been reported
to occur much more frequently in newborns with
Down syndrome than in the general population[8,9]. Patients with Down syndrome who demonstrate the coexistence of the CD-IDDM-thyroid
disorder triad, display very diverse clinical symptoms[10-12], (see table 1) and not all patients display
clinical signs of coeliac disease.
Considering that both gastroduodenoscopy
and small bowel capsule biopsy are invasive procedures, prior screening of individuals at risk of
coeliac disease should be performed by serological testing. IgAEMA and IgA tTG are reported
to be the most sensitive and specific serological markers in coeliac patients without immu-
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noglobulin A (IgA) deficiency [13]. IgA deficiency
can give false negative results for IgA EMA and
IgA tTG (total IgA levels or IgG EMA/IgG tTG
must be measured simultaneously). In the presented patient, both markers reached high values.
IgA AGA and IgG AGA are less specific immunological markers of coeliac disease in patients
with Down syndrome[6,13].
Recently, Swigonski et al.[14] recommend that
asymptomatic children with Down syndrome
should not be screened for coeliac disease. It is
difficult to accept this opinion. In the general
population, the rate of asymptomatic to symptomatic CD cases is up to 8:1[3,17]. It is therefore
no surprise that some examinations displaying
clinical and growth characteristics of individuals with Down syndrome do not distinguish
between children with and without coeliac disease[15]. The subtle symptoms of CD can overlap
with the natural history of Down syndrome[6,9].
Both children with coeliac disease as well as those
with Down syndrome tend to have constipation,
diarrhoea, and short stature. Furthermore, children with Down syndrome may be less able to
articulate their complaints. Even asymptomatic
coeliac disease can cause both immunological
deregulation and nutritional deficiencies[3,16,17].
The combination of immunological disorders,
like CD and IDDM, may affect the functioning
of the immune system[18]. It should be noted that
early diagnosis and treatment may reduce the
mortality risk in patients with coeliac disease[19].
In some patients with thyroid disorders, the
diagnosis of coeliac disease and elimination of
gluten from the diet may lead to increased efficiency of hormonal therapy [2]. Some, but not all
studies have demonstrated that the treatment of
patients with IDDM and coexisting CD with a
strict gluten-free diet improves glycaemic control[7,20].
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Conclusion
There are no uniform recommendations for coeliac disease screening in children with Down
syndrome[9]. As the disease could develop with
age, the proposed periodic screening for CD of
all children with Down syndrome[6,20], including
those not displaying signs suggesting the coexistence of CD, is worthy of notice.
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