
Introduction:
The term Laron Syndrome was �rst coined in 1958 when Dr. Zvi 
Laron was consulted with for two children with severe short stature 
(1). However, no immunoassay for growth hormone (GH) was 
available at that time.  In the following years, Laron convened 22 
children with the same features, all of whom were from the Middle 
East (1).  They had severe short stature (with height SDS of −4 to −8) 
(1), obesity with dyslipidaemia, micropenis, short limb length 
compared to trunk length and neonatal hypoglycaemia. 
Interestingly, glucose intolerance was seen later in them with some 
going on to develop Type 2 Diabetes and cardiovascular disease (1). 
They also had small face with a protruding forehead, sparse hair, 
saddle nose, high pitched voice and a subnormal head 
circumference (1). They were diagnosed to have dwar�sm with 
hypoglycaemia due to endogenous hyperinsulinism at that time (1). 
Later on with advancement of bioassays, when GH immunoassays 
became available, it was found that these children had markedly  
elevated serum GH levels (1). It was also seen that GH itself was 
genetically and structurally normal in these cases (1). Also, 
exogenous GH administration did  not show  any  response {i.e. rise 
in  serum insulin-like  growth  factor-1  (IGF-1)  (1),  which  is  
secreted by the liver following GH stimulus}. It was not until 1984 
that ‘GH resistance’  per se  was proven, when Laron, using I125rGH, 
found that it did not attach to liver membranes in contrast to healthy 
controls (1) and was further con�rmed after GH receptor (GHR) 
cloning in two of the patients revealed a partial gene deletion (2). 
Through PCR technique, numerous mutations in the GHR gene have 
been identi�ed (1). The phenotype however varies with the degree 
of GH resistance which depends on the type of associated mutation.  
As the classic clinical manifestations of Laron Syndrome are not 
present in all patients, diagnosis becomes difficult in several cases 
with patients being wrongly labelled as idiopathic short stature. 
Treatment with rhIGF-1 of Laron Syndrome children in doses 
ranging from 150 to 220 µg/kg  once  daily have resulted in rapid 
height, brain, head circumference and organ growth (1,  3,  4) with 
minimal metabolic bene�t. However, rhIGF-1 is unavailable in most 
parts of the world.  Till date, the major cohorts of Laron Syndrome 
patients have been identi�ed in Israel with approximately 70 
patients, Ecuador with over 100 patients, Chile, Brazil, and one US 
patient of Mexican origin, estimating a total of roughly 250 patients 
world-wide.  (1, 6)

Our patient: 
A 12-year-old girl was referred to our Endocrinology OPD for 
evaluation of short stature. Parents noticed poor gain of height for 
the last 5 years and she was evaluated by several physicians with the 
cause remaining unidenti�ed. There was no history suggestive of 
chronic illness, poor scholastic performance, headache, visual 
disturbance, head trauma, snake bite, radiation exposure, 
malabsorption, psychosocial deprivation, polyuria, or polydipsia. 
She was born out of non-consanguineous union and birth weight 
was 2.8 kg with normal perinatal and developmental history. She 
was on a healthy diet and regularly played outdoor games during 
leisure. There was no history of any signi�cant past illness and 
vaccination was up to date. She had not achieved thelarche or 
menarche.

On examination, her height was 118 cm {<3rd percentile for age, 
−4.8 SDS (standard deviation scores), height age 5.5 years, upper 
segment: lower segment=0.9}, and weight was 30 kg (5th to 10th 
percentile for age) (Fig. 1, 2) and she had symmetric and well-
developed limbs. She has no Turner stigmata though she had sparse 
hair, depressed nasal bridge, mid-facial hypoplasia, high pitched 
voice (suggesting ‘classical’ phenotype (Fig.3). (7) Puffy face and 
high arched palate (Fig.4) was also present. No dental or ear 
abnormality was detected. Her Tanner score was B1P1A0. Bone age 
was 9 yrs. Other systemic examinations were normal.
 
Laboratory tests revealed normal complete haemogram, renal 
function test, liver function test, urine analysis, stool analysis. Anti 
tissue transglutaminase antibody was negative, urine and blood pH 
were normal; serum calcium, phosphorus, and 25(OH) vitamin D 
were normal. Thyroid function test was normal and serum prolactin 
was 10 ng/ml (3-20 ng/ml). Serum FSH and LH were 6.04 mIU/ml   
(1.79-8.78 mIU/ml) and 0.74 mIU/ml (2.12-10.89 mIU/ml) 
respectively. 30 cell karyotype was 46XX.  Serum IGF-1 was 31 ng/ml 
(143-693 ng/ml), IGFBP-3 was 2.1 mcg/ml (2.7-8.9 mcg/ml, <-2SD) 
with a normal GH curve (basal value: 3.2 ng/mL with a maximal 
clonidine stimulation peak at 60 min of 22.4 ng/mL) (Fig. 5). MRI of 
hypothalamic-pituitary region showed hypoplastic anterior 
pituitary with preserved posterior pituitary bright spot (Fig. 6). The 
IGF1 generation test showed absence of signi�cant increment (>15 
ng/ml) in IGF1 (and IGFBP3) after 4 days of rhGH (33 mcg/kg/day) 
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administration (Table 1). The clinical and biochemical features of our 
patient suggested GH insensitivity. 

There exists a scoring system to identify patients with GHI. The 
parameters of this scoring system are basal GH, IGF-1, IGF-1 
Generation, Height SDS and Growth hormone binding protein(GH-
BP) (Table 2).(8) The maximum possible score is 7 points and patients 
with a score of 5 or more are considered to have signi�cant growth 
hormone insensitivity. Our patient had a score of 6 which suggests 
signi�cant GH insensitivity.

Discussion:
Herein, we present a patient diagnosed with GH insensitivity (GHI). 
Clinical features like severe short stature, sparse hair, depressed 
nasal bridge, mid-facial hypoplasia, and endocrine analysis (low IGF-
1 and normal GH response after clonidine stimulation) suggested 
GH insensitivity i.e. Laron Syndrome. However, our patient had 
hypoplastic anterior pituitary on MRI which has not been previously 
reported in GHI and appears to be a novel �nding.

There is however controversies in the criteria used to make a 
diagnosis of GHI. The IGF-1 generation test has been criticised to 
have not been adequately characterised and has inadequate 
normative data. (9) In addition, the availability and costs of the tests 
for diagnosis of GHI in India is a hurdle.

Patients with GHI are not responsive to GH therapy, but usually 
responsive to treatment with IGF-1. However, the response of 
patient of GHI to IGF-1 therapy is variable and substantially less than 
that of a GH de�cient patient treated with GH. Recombinant human 
IGF-1 (rhIGF-1) (Mecasermin, Increlex) has been used in children 
with GHI. In one study the height velocity increased from 2.8 
cm/year at baseline to a mean of 8 cms/year during the �rst year of 
treatment and the height velocity remained above baseline for up 
to eight years following initiation of rhIGF-1 therapy. [10, 11]

In view of the costs of diagnosis and treatment and non-availability 
of rhIGF-1, in patients who cannot afford treatment, it is probably 
not cost effective to investigate for primary GHI. However, as 
clinicians, we need to have a pragmatic view and bank on 
phenotypic features in making a possible diagnosis of GHI in such 
patients. Providing a diagnosis of GHI also helps to prognosticate 
and counsel those with the disease.

Table 1: IGF 1 generation test

Table 2:
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