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Introduction

Along with autosomal recessive inheritance, the Laron syndrome 
(LS) is a congenital disorder, which is infrequent in prevalence. 
The disease was firstly diagnosed by Laron et al. (1) on several 
oriental Jewish families in 1966. Clinically, post-natal growth 
retardation is observed in patients with this syndrome. Adult 
length of these patients remain between -4 and -10 SDS unless 
they receive necessary treatment (2).

Growth hormone (GH) insensitivity occurs in these patients as a 
result of GH receptor (GHR) gene defects. Appropriate insulin-like 
growth factor-I (IGF-I) secretion in response to endogenous and 
exogenous GH does not occur and serum IGF-I value remains low 
while serum GH value is high. To date, around 99 mutations have 

been documented in GHR gene (chromosome 5p13-p12) in more 
than 300 cases (3).

In this article, a patient who had a mutation in her GHR gene 
and who received mecasermin (IGF-1) treatment for 24 months is 
reported.	

Case Report

Two-year old female patient was admitted to the hospital with the 
complaint of short stature. She had a height of 71.7 cm ( <3p., 
-4.09 SDS) and a weight of 9.7 kg (<3p., -2.26 SDS). Her birth 
weight, length and head circumference were 3420 gr (50-75 p.), 
47 cm (10-25 p.) and 41cm (50-75 p.) respectively. Her parents 
were third-degree relatives. The height of the father and mother 
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were 167 cm (3-10 p., 1.38 SDS) and 155 cm (10 p., -1.3 SDS) 
respectively. She had a healthy sibling. In her physical examination, 
a hypoplastic nasal bridge, frontal bossing, small mandible, blue 
sclera, small hands and feet, and small extremities were observed 
(Picture 1). Neurological development was suitable with her age. 
Abdominal ultrasonography, cardiac evaluation and her cranial 
magnetic resonance imaging were also normal.

Complete blood count and renal and liver function tests, fasting 
blood glucose, serum electrolytes, blood pH, thyroid function 
tests were normal. In accordance with X-ray of wrist, the bone 
age of the case was  the same as a newborn. She had high basal 
serum GH levels (61.879 ng/mL), low serum IGF-I (<10 ng/mL; 
normal range for age, 16-143 ng/mL) and low insulin-like growth 

factor binding proteins -3 (<0.54ng/mL; normal range, 0.8-3.9 
ng/ml). The IGF-I (somatomedin) generation test was performed 
with a dose of 0.1 mg/kg/day for four days. However, IGF-I value 
of the patient remained below 0.25 ng/mL after GH. Hereby, her 
clinic presentation and laboratory values were consistent with LS. 
In her genetic examination, homozygote  W182X variation was 
detected in her GHR gene. Moreover, her parents, both her mother 
and father, were heterozygotes carrier for the same variation. 
(The variation was predicted to be pathogenic according to 3 
modelling programs (scale-invariant feature transform, Polyphen 
2, Muationtaster). Mecasermin (IGF-I) treatment with the dose 
of 0.12 mg/kg twice a day by subcutaneous injection was initiated 
to the case. At the end of 24 months, with IGF-I therapy, the 
height and height z-scores of the patient were improved from 71.7 
cm to 85.1 cm and from -4.09 to -3.4, respectively, whereas her 
body mass index (BMI) z- score increased from 1.51 to 2.92. Her 
anthropometric development was given in Table 1.  

Discussion

Our patient was a typical case of LS with a classical GH insensitivity 
syndrome (GHIS) phenotype and laboratory findings. Normally, 
patients with LS have a standard birth weight and length (4). Over 
time, short stature and obesity become evident. In the early stage,  
mild mental retardation, craniofacial anomalies (such as facial bone 
growth is particularly retarded and they exhibit frontal bossing 
and a saddle nose), blue sclera, defective and crowded teeth, sparse 
hair growth, small gonads and genitalia, small hands and feet 
(acrohypoplasia), obesity, retarded skeletal maturation, delayed 
puberty, and hypoglycemia can be observed. In the late stage, 
patients show very short stature (-4 to -10 height SDS), marked 
progressive obesity, muscle underdevelopment and weakness, 
osteoporosis, hypercholesterolemia, hyperinsulinemia, and 
various degrees of glucose intolerance (5-7). When the intellectual 
development of these patients is taken into consideration, it seems 
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Picture 1. Patient at the beginning of the therapy (two 
years old)

Picture 2. Patient at the 24th month of therapy (four years 
old)

Table 1. Anthropometric measure according to years

At the 
beginning of 
therapy

At the 13rd 
month of 
therapy

At the 24th 
Month of 
therapy

Age 2 years old
3 years and 
1month old

4 years old

Height (cm) 71.7 80.9 85.1

Height z-score -4.09 -3.5 -3.4

Weight 9.7 13 16

Weight z-score -2.2 -0.6 -0.39

BMI* 18.8 19.9 22.09

BMI z-score 1.51 2.38 2.92

*BMI: Body mass index
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to vary in a wide range from normal intelligence to severe mental 
retardation in accordance with their psychological examination 
(5).

LS has one effective treatment: rIGF-I is administered on daily 
basis starting from early childhood and throughout whole life 
of the patient. Although these patients may not reach standard 
adult height, they can experience considerable increase in their 
height with the treatment when compared to the cases who do 
not receive the treatment (8). Previous data have demonstrated a 
good increment of growth rate during the first year of treatment. 
Growth velocity was 5.6 cm/year in the Ecuadorian study (9), 
and 4.3 cm/year in the European and North America studies 
(10) compared to baseline. Although, these three studies used 
the same amount of rhIGFI, with twice daily administrations, 
growth response to treatment was not similar. Many factors 
may affect growth response to treatment such as age of children 
or poor compliance to therapy. Moreover, it can be speculated 
that genotype may also affect growth response. However as the 
disease is rare, it is not possible to perform large studies about 
relationship between genotype and treatment response. So, the 
case reports including treatment results and genotypes may also 
serve to product meta-analysis on the issue about relationship 
between genotype and response to mecasermin treatment. The 
growth velocity of our patient was 8.49 cm/year with a 13-month 
treatment.  However, in the second year of treatment her growth 
velocity was only 4.58 cm/year. The cases with LS, particularly 
when they are infant, can experience hypoglycemia, which is the 
most prevalent side effect, prior to or in the process of the therapy 
(2). However; no hypoglycemia is detected during the treatment 
process of our case. On the other hand, the BMI z-score increased 
rapidly. Obesity, another common symptom, is considered 
to be a compensatory mechanism aiming normalization of 
hypoglycemia (sex hormones, glucocorticoids, among others)

The main pathogenetic defect is in GH-IGF axis in which IGF-I 
is not synthesized due to the insensitivity of GH receptor. The 
GHR gene on the short arm of chromosome 5 includes 9 exons 
comprising 638 amino acid residues in its mature form.  The 
mature GH receptor is consisted of an extracellular domain 
(encoded by exons 3-7), a single transmembrane domain (encoded 
by exon 8) and a cytoplasmic domain (encoded by exons 9 and 10) 
(1). GHR mutations are mainly detected in extracellular domain 
(3). The phenotype-genotype relationship in GHIS is widely 
variable. The same GHR mutation may be associated with a wide 
variation of phenotype.  Although, severe phenotype is observed 
in homozygous cases, no clinical finding may be present in 
heterozygous individuals except compound heterozygous patients. 
Blanco et al. (11) described a homozygous non-sense mutation 
(with a potential lack of GHR protein) leading to a very severe 
LS phenotype (height from -5.4 to -7.04 SD) with their parents 
having a nearly normal phenotype. Similarly in our case, although 
the parents of patients with LS had heterozygous W182X  alleles 
and normal phenotype, the patient had homozygous mutation. 

Conclusion

A child with LS with a homozygous GHR W182X mutation is 
presented. The description of a mutation in a specific region may 
be helpful in defining the genetic pattern of other patients with 
LS and in determining whether it is a mutation with a founder 
effect that is unique in the Turkish population. Furthermore as 
the disease is rare, the case reports including treatment results 
may also serve to product meta-analysis on the issue about 
relationship between genotype and response to mecasermin 
treatment.
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