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Objectives: To assess the occurrence of growth hormone deficiency (GHD) in patients with celiac
disease (CD) referred for short stature.

Design: A retrospective, multi-center study.A total of 7066 children with short stature were referred
to a number of centers for second-line evaluation over a 5-year period.All patients were screened for
CD by antiendomysial antibodies (EMA) and antitissue transglutaminase IgA.Those with positive sera
underwent intestinal biopsy.The EMA-negative patients and the EMA-positive ones who did not grow
after 1 year of gluten-free diet underwent endocrinological investigation.

Results: Among the 7066 short children (age 2-14 years) evaluated, 650 (9.2%) had GHD and 44
(0.63%) had CD.An association of both CD and GHD was found in 16 short children (0.23%); these
children did not grow after 1 year of gluten-free diet and therefore GH treatment was started.

Conclusions: GH secretion should be evaluated in celiac patients showing no catch-up growth after
an appropriate period on a gluten-free diet in spite of reversion to seronegativity for EMA.

Celiac disease (CD) is an immune-mediated enteropathy
triggered by the ingestion of gluten in genetically susceptible
individuals. The major CD-predisposing genes are located in
the HLA region, namely the HLA-DQ2 and DQ8 genotypes,
found in almost all CD patients and in 30% of the general
population.1

CD is one of the most common lifelong disorders in Europe
and in the United States. The prevalence of childhood CD has
been reported to be between 1:230 and 1:106 in Italian school
children.2,3 Furthermore, the prevalence of CD is greater in
certain pediatric populations, including those with Down’s
syndrome, Turner’s syndrome and William’s syndrome.4-7

Among these associations, CD in Down’s syndrome is the one
that has been most studied, and in a multi-center Italian study,
a prevalence of this disease association was found to be
4.6%.8

The epidemiological pattern of CD has dramatically changed in
the past few years as a result of the widespread use of highly
sensitive and specific serological tests, especially antiendomysial
(EMA) and antitissue transglutaminase (anti-tTG) antibodies.9

Despite the reported high prevalence, CD is commonly
underdiagnosed in clinical practice probably because of its
broad clinical spectrum in children and the presence of
clinically silent forms.10 When CD manifests with atypical
symptoms or is clinically silent, many patients remain
undiagnosed and are exposed to the risk of long-term
complications, such as osteoporosis, infertility and cancer.10

The CD form with classic symptoms is characterized by
gastrointestinal manifestations, such as chronic diarrhea and
abdominal distension, starting between 6 and 24 months of
age and after the introduction of gluten in the diet.10 On the
contrary, there may be a delayed onset of CD involving older
children (5-7 years of age) who show unusual intestinal
complaints (e.g., nausea, vomiting, recurrent abdominal pain)
or extraintestinal manifestations, such as short stature,
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pubertal delay, iron deficiency and dental enamel defects.10,11

In some cases short stature may be the only symptom, and the
diagnosis of these cases is often difficult.12-14 Some authors
have described patients with CD and short stature, normal
growth hormone release and low somatomedin levels.15

Among our endocrinological patients with growth failure, we
recently found three cases of CD associated with growth
hormone deficiency (GHD).16

The aim of this study was to further evaluate the relationship
between GHD and CD, investigating the prevalence of CD
and GHD in children screened for short stature in eight
pediatric endocrinological centers of different Italian regions.

Patients and Methods
In this retrospective, multi-center study, a total of 7066
children aged 2 years to 14 years (4240 males, 2826 females)
were screened for short stature during a period of 5 years of
outpatient activity in Pavia, Naples, Foggia, Lecce, Foligno,
Potenza, Perugia and Bari, Italy. In order to exclude other
causes of short stature, thyroid and adrenal functions were
investigated by evaluating serum free thyroxine (FT4) and
thyroid stimulating hormone (TSH), and morning and evening
serum cortisol concentrations, respectively. All subjects were
then screened for CD, even if they were asymptomatic. Serum
was assayed for EMA and anti-tTG IgA. Children positive
twice for EMA and anti-tTG IgA underwent an endoscopic
examination of the upper gastrointestinal tract with at least
four biopsies of the distal duodenal mucosa. Villous atrophy
(Marsh type 3), infiltrative changes (Marsh type 1) and crypt
hyperplasia (Marsh type 2) were considered characteristic
histopathologic features of CD.17

Children classified as “slightly positive” for EMA were
followed. During the follow-up the children did not start a
gluten-free diet, and after 2 to 3 months of a diet rich in
gluten, EMA was reassayed. If the EMA results were again
positive, the patient underwent endoscopic examination for a
confirmatory final diagnosis.

In short children with growth failure and seronegativity for
EMA, growth hormone secretion was evaluated after at least
two pharmacological stimuli. A diagnosis of GHD was
established when serum growth hormone peaks were lower
than 10 ng/ml in the presence of short stature, reduced growth
velocity and delayed bone age.18 All CD patients began a
gluten-free diet and were followed up every 6 months. The CD
children showing no catch-up growth (growth velocity ± SD,
–2.45 ± 1.42) after a 12-month gluten-free diet period were
further investigated by evaluating growth hormone secretion, as
is done for slowly growing short children.

Basal auxological data (mean ± standard deviation) of patients
presenting both CD and GHD at time of CD diagnosis were
height, –2.17 ± 0.44; growth velocity, –0.74 ± 0.95; bone age
(years) 5.65 ± 4.26; and IGF-I (ng/ml), 130.7 ± 78.8.

Serum growth hormone, FT4 and TSH concentrations were
measured using commercial time-resolved fluoroimmunoassays.
EMA IgA was detected by indirect immunofluorescence on
sections from the distal portion of monkey esophagus as an
antigenic substrate. Serum anti-tTG IgA was determined using a
commercially available enzyme-linked immunosorbent assay
(ELISA) kit (Eu-tTG IgA, Eurospital, Trieste, Italy). All centers
participating in the study used the same ELISA kit.

Results
As shown in table 1, we studied children with short stature
admitted to eight pediatric outpatient centers located in
different regions of Italy. The screening of 7066 short stature
children by EMA antibody and anti-tTG IgA determinations
followed by intestinal biopsy in positive cases led to the
diagnosis of CD in 44 (0.63%) subjects who, however, did not
show gastrointestinal symptoms. Out of the EMA-negative
children, we found 650 (9.2%) subjects with GHD.

An association of GHD and CD was found in 16 children
(0.23%). Among this group of patients, one subject with
Down’s syndrome and one with Turner’s syndrome were
observed. Children with both GHD and CD did not grow, in
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Short stature CD GHD CD and GHD
Pediatric outpatient centers n n (%) n (%) n (%)

Pavia 1066 10 (0.94) 210 (19.7) 4 (0.38)

Foggia 506 3 (0.60) 30 (5.9) 3 (0.59)*

Lecce 609 3 (0.49) 61 (10.0) 1 (0.16)

Foligno 382 3 (0.79) 12 (3.1) 3 (0.78)

Potenza 106 4 (3.77) 12 (11.3) 1 (0.94)

Perugia 503 8 (1.59) 80 (15.9) 1 (0.20)

Bari 654 2 (0.31) 95 (14.5) 1 (0.15)

Napoli 3240 11 (0.34) 150 (4.6) 2 (0.06)

Total 7066 44 (0.63) 650 (9.2) 16 (0.23)

* One is Down syndrome and one is Turner syndrome.

Table 1. Short children with celiac disease (CD), growth hormone deficiency (GHD) and the association of CD and GHD.
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Growth hormone deficiency and celiac disease

spite of the gluten-free diet and reversion to seronegativity for
EMA, and started growth hormone therapy at the dose of 0.25
mg/kg in six divided injections per week. The growth velocity
of these children improved after the first year of growth
hormone treatment, but a longer follow-up is needed to
evaluate the true effectiveness of the therapy.

Discussion
CD is a chronic inflammatory condition associated with small
intestinal injury caused by intolerance of gluten in genetically
susceptible individuals.1

In the diagnostic approach to short stature children, CD has to
be excluded even if the subjects do not show gastrointestinal
symptoms. CD is often underdiagnosed in clinical practice
because clinically overt cases account for only a minority of
CD patients. Fortunately, in the last few years, the use of
highly sensitive and specific serological tests, antiendomysial
and anti-tTG antibodies has led to the identification of
atypical forms of CD, such as those in which short stature
may be the only symptom.12-14 This increased number of
diagnosed CD cases has dramatically changed the
epidemiology of the disease.

The pathogenesis of CD-associated short stature is still
unclear. Growth retardation has traditionally been attributed
to generalized or selective malnutrition. Indeed, after starting
the gluten-free diet, a significant increase in height velocity is
often noticed, especially during the first year of gluten
restriction. However, the catch-up growth is not always
complete, probably due to the marked acceleration in bone
maturation. Furthermore, children in which a catch-up
growth, at least incomplete, is not reached could present some
endocrinological abnormalities, such as GHD, as shown in
this study. Therefore, in children with growth failure that does
not improve after starting a gluten-free diet, careful
endocrinological evaluation should be considered as GHD is
another well known cause of short stature. It is characterized
by reduced growth velocity, delayed bone age and blunted
growth hormone secretion after pharmacological stimuli.18

We recently described three short children with CD and GHD,
who increased their growth rate only after gluten-free diet
associated with growth hormone therapy, suggesting a
possible association between these two diseases.16

In the study presented here, in unselected cases admitted for
short stature, the prevalence of CD varies from 0.31% to
3.77%, with a mean value of 0.63%, which is very similar to
the prevalence described in Italian children.3 Some
authors12,19,20 have reported higher prevalence of CD in short
children. However, these reports are controversial because
either the population with short stature has often not been
clearly defined on auxological and endocrinological bases, or
the diagnosis of CD was not according to ESPGAN criteria. In
the same group of patients the prevalence of GHD was
calculated to be 9.2%, with some centers showing higher

values of about 15% to 20%. The epidemiological value
reported in the literature for GHD in childhood is about 
0.02% to 0.03%,21,22 which is much lower as compared to our
results. However, we calculated the prevalence of GHD in a
population of short children, and the outpatient departments
participating in the study are second-line or third-line level
centers that receive children who have already been screened
by other physicians. The prevalence value of GHD that our
present study determined is comparable to that reported by
Kaplowitz et al23 who determined GHD values in a population
of short children with height ≥3 SD below the mean.

Out of 7066 children with short stature, we found 16 (0.23%)
subjects having both GHD and CD. Currently, they are on
both a gluten-free diet and growth hormone treatment and,
although a prolonged follow-up is needed, it seems that their
growth velocity has improved. These results further support
our previous observations on a restricted number of patients
and confirm that an association could exist between CD and
GHD in unselected short children.

Interestingly, among the patients with both CD and GHD we
found one subject with Down’s syndrome and one with
Turner’s syndrome. It has been reported previously that there
is an association between some genetic disorders and CD.4-7

However, our 2 patients are too few to confirm this observation.
In Down’s syndrome, CD is not detectable on the basis of
clinical findings alone and is underdetected. There is,
however, good evidence that in Down’s syndrome, some
subjects, who initially have a negative serological test, may
subsequently develop a positive test on repeat testing over a
period of years. Testing is, therefore, recommended for
asymptomatic children who have conditions associated with
CD, such as Turner’s, Down’s and William’s syndrome.4-7

In conclusion, growth hormone secretion should be evaluated
in CD patients showing no catch-up growth after a gluten-free
diet, and in patients with both CD and GHD, replacement
growth hormone therapy should be considered only after a
gluten-free diet period.
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