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logic provocation but abnormal 24hr GH secretory 
rates.

SUBJECTS AND METHODS

Subjects

Three groups of control children were recruited 
into the study. The first and second control groups, 
which served as controls for the IGF-I gen, consisted 
of 86 control children [50 normal-statured (NS) and 
36 short-statured (SS) normal children], who were 
healthy and age- and puberty-matched (Table 1). All 
control children, both NS and SS, had had normal 
growth velocities for at least two years before the 
IGF-I gen. Both groups were from the Division of 
Pediatric Endocrinology and Diabetes of the Uni-
versity Hospital of Patras, Greece. The third group 
of control children consisted of 187 normal-statured 
children who served as the control group for the 
24hr endogenous GH secretion studies; 90 children 
[50 Tanner I (25M/25F), 20 Tanner II (10M/10F), 
and 20 Tanner III (10M/10F)] from the Division of 
Pediatric Endocrinology and Diabetes, University 
Hospital of Patras, Greece and 97 children [54 Tanner 
I (27M/27F), 27 Tanner II (13M/14F) and 16 Tanner 
III (7M/9F)] from the Pediatric Endocrine Unit of the 
Kaplan Medical Center, Rehovot, Israel. Sixty-five 
children with short-stature, (heights > –2SD), abnor-
mal growth velocities and isolated GH deficiency were 
recruited into the study from the Division of Pediatric 
Endocrinology and Diabetes of the University Hos-
pital of Patras, Greece. They were divided into two 
subgroups according to the results of the tests applied 
to diagnose GH deficiency: 1) GHD-1 subgroup with 
classic growth hormone deficiency (n=33), namely 

maximum peak GH responses after provocation with 
two pharmacologic agents (clonidine and levo-dopa) 
less than 10 μg/L and 2) GHD-2 subgroup with growth 
hormone neurosecretory dysfunction (n=32), namely 
maximum peak GH concentrations after provoca-
tion with the aforementioned pharmacologic agents 
higher than 10 μg/L, and low spontaneous 24hr GH 
secretion rates. The standard deviation scores (SDS) 
of the height, weight and BMI of the GHD children 
are described in Table 2. None of the patients had 
malignancies, panhypopituitarism or chronic diseases 
and all the children were euthyroid when tested. None 
of the patients had Magnetic Resonance Imaging 
abnormalities.

Parental informed consent and children’s assent 
were obtained from the patients and the control chil-
dren studied in both Greece and Israel. The Ethics 
Committees of the University Hospital of Patras, 
Greece and the Kaplan Medical Center, in Rehovot, 
Israel, approved the study.

GH provocation tests

All tests were started between 08:30-09:00h af-
ter an overnight fast. Blood samples were obtained 
before (0min) and at 30, 60, 90 and 120min after 
oral administration of Clonidine (0.15 mg/m2). This 
was followed by oral administration of Levo-Dopa 
(125-500 mg) and further blood sampling at 30, 60, 
90 and 120min after the ingestion of Levo-Dopa was 
carried out.

24-hour spontaneous GH secretion

All the GHD-2 and the children which served 
as controls for the 24hr endogenous GH secretion 
testing were admitted into the respective Pediatric 

Table 1. Characteristics of the 86 control children (50 normal and 36 short-statured) studied with the IGF-I generation test. The height of 
the short-statured normal children differed significantly from the height of the normal-statured control children (p=0.003).

Gender
Pubertal 

Stage

Normal-statured children Short-statured children

n Age (years) Height (SDS) Weight (SDS) n Age (years) Height (SDS) Weight (SDS)

Male I 12 8.3  0.4 0.48 ± 0.20 0.29 ± 0.10 12 10.1  0.5 -2.60  0.10 -1.44  0.23

Male II 10 11.3  0.2 0.25 ± 0.30 0.50 ± 0.13 6 13.2  0.3 -2.45  0.30 -1.26  0.10

Male III 5 12.3  0.3 0.30 ± 0.20 0.10 ± 0.19 8 14.3  0.7 -2.71  0.20 -1.34  0.18

Female I 10 8.4  0.3 0.37 ± 0.16 0.36 ± 0.12 4 8.5  0.2 -2.50  0.10 -1.55  0.10

Female II 9 11.1 0.5 0.10 ± 0.30 0.11 ± 0.10 4 12.5  0.6 -2.55  0.30 -1.38  0.15

Female III 4 12.5  0.5 0.20 ± 0.40 0.51 ± 0.30 2 13.8  0.5 -2.69  0.50 -1.50  0.08

SDS=Standard Deviation Score




