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treated with hGH (0.2 mg/kg/week), by daily sub-
cutaneous injections for three years, immediately 
following the IGF-I gen and they have been followed 
regularly on a six-month basis in the Pediatric Endo-
crine Outpatient Division of the University Hospital 
of Patras.

Hormone Assays

Serum GH was measured at the University Hospital 
of the Patras Laboratory of Clinical Nuclear Medicine 
using a polyclonal radioimmunoassay (RIA) (Sorin 
Biomedica, Italy), with a sensitivity of 0.1 ng/ml and 
an intra- and inter-assay coefficient of variation of 
8.5% and 9.5%, respectively. Serum GH was also 
measured at the Kaplan Medical Center using a similar 
polyclonal RIA (Incstar, Stillwater, Min., USA), with 
a sensitivity of 0.1 ng/ml and an intra- and inter-assay 
coefficient of variation of 9% and 10%, respectively. 
The inter-laboratory coefficient of variation between 
the laboratories in Greece and Israel during qual-
ity control testing of the same samples was 10.5%. 
Serum IGF-I was measured by using a commercial 
RIA (Nichol’s Institute, San Juan, Capistrano, CA, 
USA) after acid/ethanol extraction. The sensitivity 
of the assay was 0.8 ng/ml and the intra- and inter-
assay coefficients of variation were 4.6% and 7.5%, 
respectively.

STATISTICAL METHODS

A multi-parameter deconvolution analysis was 
used to derive relevant estimates of 24hr GH secretion 

Endocrine Units in Greece and in Israel for the 24hr 
testing at 20:00h the evening before the testing in 
order to become acclimated to the hospital environ-
ment. A heparinized needle was inserted at 08:30h 
the next morning, on the day of the testing. The 24hr 
studies of spontaneous GH secretion were initiated 
at 09:00h the day of the testing using a continuous 
withdrawal pump system, with a nonthrombogenic 
catheter (ConFlo, Carmeda, Sweden). Blood samples 
were collected in heparinized tubes attached to the 
withdrawal pump every 30min, for 24 hours, without 
interrupting the children’s sleep. The children were 
encouraged to walk and play during the day of test-
ing and to stay in bed only during the sleep and the 
mealtime periods. All children received a regular 
diet consisting of three meals.

IGF-I generation test

The 5-day IGF-I gen was performed in the GHD-1 
children one month after the GH provocative stud-
ies, in the GHD-2 one month after the 24hr GH 
studies and randomly in the control children. Blood 
samples were obtained daily for five days at 09:00h 
and human GH (hGH, Genotropin, Pfizer, Sweden) 
was administered daily for four days subcutaneously 
at a dose of 0.03 mg/kg/day immediately after the 
first blood sampling. All samples were placed on ice, 
immediately centrifuged in a refrigerated centrifuge 
and stored at –35o C until tested.

GH treatment

All the GHD-1 and the GHD-2 children were 

Table 2. Characteristics of the 65 growth hormone deficient children (33 children with abnormal GH provocation test results: GHD-1 and 
32 children with abnormal 24h spontaneous GH secretion test results: GHD-2). The heights of the growth hormone deficient children dif-
fered significantly from those of the normal- statured control children (p=0.001).
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M I 9 10.1±0.7 -3.65±0.40 -2.500.12 1.460.20 14 10.60±0.50 -3.42±0.20  -2.02±0.27 1.420.30

M II 7 12.7±0.5 -2.85±0.20 -2.090.15 1.310.15 5 12.90±0.80 -2.61±0.20  -1.04±0.77 1.080.50

M III 6 13.9±0.2 -3.15±0.20 -2.680.01 1.330.05 3 14.30±0.10 -2.98±0.20  -1.55±0.01 0.880.04

F I 5  8.1±0.9 -3.250. 40 -2.070.23 1.390.50 6  9.60±0.60 -3.00±0.70  -1.05±0.70 1.000.40

F II 4 11.9±0.4 -3.05±0.10 -1.950.13 1.210.3 3 12.08±0.01 -2.69±0.01  - 1.89±0.57 1.490.01

F III 2 12.8±0.2 -2.75±0.30 -1.680.11 1.220.05 1 12.80  -2.55  - 1.85 1.52

SDS=Standard Deviation Score




