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Abstract
Background—Coeliac disease (CD) has
been reported in several patients aVected
by chromosomal disorders, including
Down syndrome (DS) and Turner syn-
drome (TS). CD has also been found in
sporadic Williams syndrome (WS) pa-
tients. In this study, CD was evaluated in a
consecutive series of patients with WS, in
order to estimate if the prevalence of CD
in WS patients is higher than in the
general population.
Methods and results—A consecutive se-
ries of 63 Italian patients with WS was
studied by analysing the dosage of anti-
gliadin antibodies (AGA) IgA and anti-
endomisium antibodies (AEA). In
patients with positive AGA and AEA,
small bowel biopsy was performed. The
prevalence of CD in our WS population
was compared with that estimated in a
published series of 17 201 Italian students.
Seven WS patients were found to be posi-
tive for AGA IgA and AEA. Six of them
underwent small bowel biopsy, which
invariably disclosed villous atrophy con-
sistent with CD. The prevalence of CD in
the present series of WS patients was 9.5%
(6/63), compared to 0.54% (1/184) in the
Italian students (p<0.001).
Conclusion—The present results suggest
that the prevalence of CD in WS is higher
than in the general population and is com-
parable to that reported in DS and TS.
AGA and AEA screening is recommended
in patients with WS.
(J Med Genet 2001;38:767–768)
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Williams syndrome (WS) is a genetic disorder
resulting from the deletion of a segment of
about 2 Mb on chromosome 7q11.23, includ-
ing the elastin gene (ELN).1 2 The population
prevalence has been estimated to be between 1
in 10 000 and 1 in 20 000.3 Clinical features
include distinctive facial anomalies, congenital
heart defect, in particular supravalvular aortic
stenosis, slight to severe mental retardation,
herniae, and hypertension.4–6 A diagnostic
index for the diagnosis of WS has been
proposed.4 However, the diagnosis is often
delayed, because the typical facial features may

be not obvious at birth, the mean age at
diagnosis being 6.4 years.5

Quite common gastrointestinal symptoms
include feeding problems, colic, vomiting, con-
stipation, and recurrent abdominal pain in the
first years of life. Colon diverticula are found in
adults.5

While coeliac disease (CD) has been re-
ported in patients aVected by diVerent chro-
mosomal disorders, including Down syndrome
(DS) and Turner syndrome (TS),7–10 associ-
ation with WS has been reported only in
sporadic subjects.11–14 We are aware of only one
study in which the prevalence of CD was
assessed in a representative series of WS
patients.15

We report the results of CD screening in 63
consecutive patients with WS undergoing a
follow up evaluation, which provides new
insight into the association between CD and
this disorder.

Patients and methods
Sixty three WS patients, with a mean age of
11.1 years (SD 7.8), underwent screening for
CD. The diagnosis of WS was confirmed in all
cases by FISH analysis using the WSCR
probe,1 which discloses hemizygosity of the
7q11.23 region. Information about gastro-
intestinal symptoms, including diarrhoea, con-
stipation, gastro-oesophageal reflux, anorexia,
abdominal pain, and failure to thrive, were
obtained from medical records or by interview.
IgA and IgG antigliadin antibodies (AGA) and
antiendomisium antibodies (AEA) were ana-
lysed in all patients. AGA IgA and IgG levels
were studied by enzyme immunoassay
(ELISA), while AEA IgA levels were deter-
mined by indirect immunofluorescence on a
section of the lower third of monkey oesoph-
agus, using a serum dilution of 1:5. Serum IgA
values were also determined in all patients.
Subjects with positive AGA IgA and AEA
results in two consecutive assays underwent
small bowel biopsy, and the diagnosis of CD
was established in the presence of distinct
villous atrophy,16 which corresponded to the
destructive lesions (type III) according to the
classification reported by Marsh.17

The frequency of CD in this WS population
was compared by chi-square test with that
found in a published series of 17 201 Italian
students aged 6-15 years,18 subjected to AGA
dosage analysis and intestinal biopsy.
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Results
Thirty of 63 WS patients had suVered from
feeding diYculties, including vomiting or
gastro-oesophageal reflux, in the first year of
life. In two patients, symptoms were recorded
during the first three years. Seven patients had
diarrhoea, seven failure to thrive, five constipa-
tion, and four anorexia. Pyloric stenosis, colon
diverticula perforation, and gallstones were
diagnosed in one patient each. Seven subjects
were positive for both AGA and AEA, while
two were positive for AGA IgA and negative for
AEA. Fifty four patients were negative both for
AGA IgA and AEA. The six patients with iso-
lated positive AGA IgG did not undergo biopsy
in the absence of serum IgA defects. Hypoalbu-
minaemia and anaemia were diagnosed in one
patient each. One patient had dental enamel
defect. Jejunal biopsy was performed in six of
the seven patients with positive AGA IgA and
AEA IgA results. The parents of one patient
refused biopsy. Villous atrophy consistent with
CD was found in the six cases. Their clinical
features are summarised in table 1. The preva-
lence of CD in the present sample of WS
patients was 9.5%. This figure is highly signifi-
cant compared to the frequency of CD
calculated in a representative sample of age
matched Italians (p<0.001). An improvement
of clinical symptoms and normalisation of
AGA and AEA dosage were noted in all CD
patients treated with a gluten free diet.

Discussion
A previous study disclosed only one WS patient
aVected by CD in a series of 71 children
undergoing specific screening.15 This suggested
that the association of WS and CD was rare
and did not explain the gastrointestinal symp-
toms in these patients. However, the prevalence
of CD in other types of chromosomal disor-
ders, including DS and TS,7–10 19–21 is high,
being recently estimated at between 4% and
15%.

We have also previously reported CD in a
WS subject.14 This observation prompted a
systematic screening of CD in a personal series
of 63 patients. We found six cases of CD
(9.5%), a figure significantly greater than the
0.54% (1 in 184 children) in the Italian paedi-
atric population.18 Failure to thrive was a con-
stant feature in our CD patients, while anorexia
and diarrhoea occurred in half of them. A less
severe form of CD is found in some patients
with WS and CD, as in some subjects with dis-
tinct chromosome disorders.7–10 19 20 Previous

studies have shown that positive AGA levels are
quite common in DS and TS patients without
histological features of CD. These observations
have argued for the existence of a concomitant
immune disorder,7 10 20 21 while positive AGA
and AEA results in our WS patients with CD
could be explained by lack of susceptibility to
autoimmune disorders.

In conclusion, the present results indicate
the benefit of serological screening of CD by
AGA and AEA analysis in patients with WS. In
agreement with published guidelines support-
ing high specificity of AEA determinations in
CD, jejunal biopsy should be indicated only in
patients with positive AEA.
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Table 1 Coeliac disease and Williams syndrome: clinical features

Sex F F* M M F M
Age (at diagnosis) 11⁄2 y 4 y 10 y 11⁄2 y 4 y 21⁄2 y
Diarrhoea — + ++ ++ — —
Constipation + — — — — +
Anorexia + + + ++ — —
Failure to thrive + + + + + +
Hypoalbuminaemia — — — + — —
Anaemia — — — — ++ —
Enamel defects — — — — + —

F = female; M = male; y = years.
*A sib with coeliac disease.
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