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INTRODUCTION

Ataxia telangiectasia (AT) develops when there are alterations 
in a specifi c gene known as AT mutated (ATM), located 
on chromosome 11 at position q22.3. The ATM gene can 

produce an enzyme “serine/threonine kinase” that has 
several important functions. It acts as a tumor suppressor 
and coordinates DNA repair by activating other proteins 
that are essential for the repair process to occur. Primary 
immunodefi ciency diseases encompass a rare, genetically 
diverse, group of  disorders that affect distinct components 
of  the innate and adaptive immune system resulting in defective 
differentiation, function, or both of  the components.[1] They 
make the affected individuals quite susceptible to infections, 
malignancies and autoimmune disorders.[2-4]

Retardation of  somatic growth with signifi cant dwarfi sm 
is observed in a large proportion of  the patients. The 
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A B S T R A C T

Introduction: Ataxia telangiectasia (AT) is a rare, genetic, primary immune defi ciency disease characterized by immunodefi ciency and 
neurological manifestations, with an increased tendency to infection, malignancy, and autoimmune diseases. Both growth delay and 
endocrine abnormalities are occasionally reported in these patients. Patients and Methods: We studied growth parameters height (Ht), 
weight, body mass index (BMI) and calculated the Ht standard deviation scores (HtSDS) of 13 patients (age 7.7 ± 3.5 years-age range: 
3–14.5 years) with AT in relation to their mid-parental Ht SDS (MPHtSDS). We measured their serum calcium (Ca), phosphorus (PO4), 
alkaline phosphatase, alanine transferase (ALT), serum ferritin, creatinine and albumin concentrations. Endocrine investigations 
included the assessment of serum free thyroxine (FT4), thyrotropin (TSH), insulin-like growth factor-I (IGF-I) and morning cortisol. 
Complete blood count and serum immunoglobulins (IgG, IgM and IgA antibodies) were also measured. Growth data were correlated to 
hormonal and immune data. Results: About 31% of patients with AT had short stature (HtSDS <−2). However, their MPHtSDS denoted 
that their short stature was familial because four out of 13 had MPHtSDS <−2. They had low BMI, and two of them had low serum 
albumin and IGF-I, denoting malnutrition or disturbed growth hormone secretion. Elevated serum ALT and ferritin in some patients 
suggest immune-related infl ammation in the liver. 30% of patients had high TSH, two of them had low FT4 diagnosing overt (15%) 
and sub-clinical (15%) hypothyroidism. Anti-thyroid peroxidase antibodies were high in two out of 13 patients denoting immune-related 
thyroid aggression. Eight out of 13 patients had Vitamin D defi ciency (<20 ng/ml) however, their serum Ca and PO4 levels were in 
the normal range. One adolescent girl (14.5 years) had hyper-gonadotropic hypogonadism (low estradiol and high follicle stimulating 
hormone). All patients had normal 8 AM cortisol and renal function. None of the growth parameters were correlated with the IgG, IgM 
or IgA levels. In summary: Patients with AT had a high prevalence of growth retardation and endocrine dysfunction in the form of 
low IGF-I, overt and subclinical hypothyroidism and hypogonadism. Physicians should be aware of these possible endocrinopathies 
for an early diagnosis and proper treatment.
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heights (Hts) and weights of  children aged 4–7 years are 
typically at the 10th percentile. Only an exceptional patient 
with AT achieves somatic growth at the 50th percentile or 
beyond. Patients with AT who develop normal puberty 
are the ones most likely to achieve somatic growth within 
the normal range.[5-7]

The stunting of  growth is not well-understood and appears 
to be multifactorial. Although chronic sino-pulmonary 
disease may be a contributing factor, stunting of  growth 
also occurs in its absence. Other factors may include the 
possible affection of  the hypothalamic-pituitary axis, 
e.g. growth hormone-insulin like growth factor-I (IGF-I) 
axis and hypothalamic pituitary gonadal axis secondary 
to the neurodegenerative process in the brain and/
or due to immune aggression against the endocrine 
glands (thyroid, ovary). Endocrine studies performed 
on patients with AT provided different results. 
Although growth retardation and abnormal puberty 
are common manifestations of  AT, endocrine data 
are conflicting.[6,8-10] While some Authors have not 
documented endocrine dysfunction, other investigators 
have reported hypothyroidism and hypogonadism in a 
considerable number of  their patients.[10-17]

In this study, we report linear growth parameters in relation 
to endocrine and immune functions in a cohort of  children 
with AT.

PATIENTS AND METHODS

We studied growth parameters: Ht, weight, body mass 
index (BMI) and calculated the Ht standard deviation 
scores (HtSDS) of  13 patients (age 7.7 ± 3.5 years-age 
range: 3–14.5 years) with AT in relation to their 
mid-parental Ht SDS (MPHtSDS). We measured 
their serum calcium (Ca), phosphorus (PO4), alkaline 
phosphatase (ALP), alanine transferase (ALT), serum 
ferritin, creatinine and albumin concentrations. Endocrine 
investigations included: Measurement of  serum levels of  free 
thyroxine (FT4), thyrotropin (TSH), anti-thyroid peroxidase 
antibodies (ATPO), IGF-I, and morning cortisol. Complete 
blood count and serum immunoglobulins (IgG, IgM 
and IgA antibodies) were also measured, simultaneously. 
Growth parameters were correlated to hormonal and 
immune data.

RESULTS

Patients with AT (n = 13) had a HtSDS −1.4 ± 1.2. 38% 
of  them had a HtSDS <−2. However, their midparental 
HtSDS was −1.3 ± 1.1 and 31% had a HtSDS <−2. 
Patients HtSDS was correlated signifi cantly with their 

MPHtSDS (r = 0.425, P < 0.001), [Figure 1]. Patients BMI 
was low in 31% of  them (BMISDS <−2) [Table 1]. All 
AT patients had normal renal function, serum calcium, 
phosphate, ALP and fasting glucose concentrations. Two 
patients with low BMISDS (<-2) had low serum albumin 
and IGF-I concentrations denoting malnutrition.

Patients with AT had low IGF-I (IGF-I SDS <−1.5). 
Elevated serum ALT (38%) and serum ferritin (22%) were 
found in some patients suggesting an immune-related 
infl ammation in the liver. About 31% of  patients had 
high TSH, two of  them (15%) had low FT4 diagnosing 
clinical hypothyroidism, and another 2 (15%) had normal 
FT4 (sub-clinical hypothyroidism). Thyroid ATPO was 
high in two out of  13 patients denoting an immune-related 
thyroid aggression. Eight out of  13 patients had 
Vitamin D defi ciency (<20 ng/ml) however, their serum 
Ca and PO4 levels were in the normal laboratory range. 
One adolescent girl (14.5 year) had hyper-gonadotropic 
hypogonadism. She presented with delayed puberty, no 
breast development (Tanner-1) and low serum estradiol 
and high follicle stimulating hormone concentrations. All 
patients had normal AM cortisol [Table 1]. None of  the 
growth parameters, FT4, TSH or IGF-I concentrations 
were correlated signifi cantly with the IgG, IgM or IgA levels.

DISCUSSION

In this study, we report a high prevalence of  short stature 
and low IGF-I secretion in children with AT. Many factors 
can explain this growth delay in our patients. It is possible 
that their short parents (MPHtSDS: −1.3 ± 1.1), carrying 
the gene (carrier state-recessive transmission), constituted 
a genetic background explanation for their short stature. 
Recent data suggest that ATM gene is a modulator of  
IGF-1 signaling downstream of  insulin receptor substrate 
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Figure 1: Height standard deviation scores of 13 patients with ataxia 
telangiectasia and their parents
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one in skeletal muscle.[11,12,18] In addition, our patients 
had low IGF-I concentrations that may be explained 
by their undernourished state (recurrent infections and 
poor appetite). In the agreement to our observations, 
Schubert et al. reported IGF-1 and IGF-binding protein 
3 deficiency in 56% and 83% respectively of  their 
patients with AT.[10] Kieslich et al. reported pronounced 
defi ciency of  the growth hormone (GH)/IGF-1 axis 
accompanied by markedly reduced body weight and high 
ataxia scores especially in patients with central cerebral 
white matter affection, spinal atrophy, and extrapyramidal 
symptoms.[11]

Low IGF-I secretion may also be secondary to defective 
secretion of  GH secondary to the neuro-degenerative 
process affecting the hypothalamic-pituitary region.[19] 
Three autopsy pituitaries from patients with AT showed 
adenohypophyseal cells with cyto-and nucleomegaly, as 
well as pleomorphism.[13]

Impaired hepatic function in the form of  low albumin and 
high ALT may also lead to defective hepatic synthesis of  
IGF-I in these patients. Moreover, overt and subclinical 
hypothyroidism found in our patients and reported by 
other investigators, may negatively affect GH-IGF-I 
axis and contribute to the slow growth and short stature 
in these patients.[20-22] The presence of  high thyroid 
antibodies in our patients and reported by other authors 
pointed out to an immune aggression against the thyroid 
gland.[21]

Delayed or failure of  puberty is another cause of  short 
stature and may explain slow growth of  adolescents 
with AT because of  the absence of  sex steroid effect 
on linear growth. Many girls with AT had delayed 
onset or incomplete pubertal development, and very 
early menopause is common. The absence of  ATM 
gene causes defects in folliculogenesis in defective 
mouse mutant and can explain the premature ovarian 
failure/or atrophy (hypergonadotrophic hypogonadism) 
in girls with AT. On the other hand, neurodegeneration 
affecting the brain, may theoretically affect the 
hypothalamic-pituitary axis to cause hypogonadotropic 
hypogonadism.[14-17,23]

Other associated factors that may contribute to the 
growth and pubertal delay in AT patients include chronic 
catabolic state due to recurrent infections and pulmonary 
complications, as well as the severity of  neurological 
affection.[24,25]

Besides the immune therapy and proper treatment of  
recurrent infections, improvement of  nutrition and early 
correction of  hypothyroidism, Vitamin D defi ciency, and 
delayed puberty can improve linear growth and bone 
mineral accretion in these patients. Appropriate use of  
IGF-I therapy also is suggested by some authors as a 
treatment for cerebellar ataxia, may have a positive effect 
on linear growth.[24-26]

IN SUMMARY

Our patients with AT had a high prevalence of  growth 
delay and endocrine dysfunction in the form of  low IGF-I, 
overt and subclinical hypothyroidism and hypogonadism.

Physicians should be aware of  these possible endocrinopathies 
for an early diagnosis and proper treatment.
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immunoglobulin, ALT: Alanine transferase, FT4: Free thyroxine 4, AT: Ataxia telangiectasia, TSH: Thyrotropin, BMI: Body mass index, SDS: Standard deviation score
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