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— Abstract

Background : It is essential to have reference criteria for the diagnosis of growth hormone deficiency in children. The
objective of study was to decide the cut-off value for Insulin-like Growth Factor- I (IGF- 1) and Insulin-like Growth
Factor Binding Protein-3(IGFBP-3) for diagnosis of growth hormone deficiency.

Methods : We studied the serum level of IGF- I and IGFBP-3 in 231 subjects(131 boys and 100 girls) with idiopathic
short stature(ISS) and 37 subjects(23 boys and 14 girls) with complete or partial growth hormone deficiency(GHD).
IGF-1 were measured by radioimmunoassay(RIA) method and IGFBP-3 were measured by immnoradiometric
assay(IRMA) method. We conducted chi-square test, Fisher's exact test, student t-test, receiver operating
characteristic(ROC) curve and discriminant anaylsis using MedCalc and SPSS Program.

Results : The ROC curves showed that the best IGF- I and IGFBP-3 cut-off value. Cut-off value of serum IGF- I
concentration was 346ng/mL(sensitivity 86.49%, specificity 85.71%) and of serum IGFBP-3 concentration was
3196ng/mL(sensitivity 81.82%, specificity 81.66%). If discriminant value (Z=0.442+0.661 XIGF- I +0.469 X IGFBP-3)
was below -1.47, the subject is discriminated GHD respectively.

Conclusion : Our study results support that the measurement of serum IGF- I and IGFBP-3 concentration might be
an essential supplementary tools in the diagnostic evaluation of children with GHD.
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Figure 1. ROC curve of IGF- I showed that the best cut-off
value for serum IGF-1 level was 346ng/mL to
discrimination between growth hormone deficiency and
idiopathic short stature, with a sensitivity of 86.49%, a
specificity of 85.71%. (IGF- I; Insulin-like Growth Factor-
I, n=231, IGFBP-3; Insulin-like Growth Factor Binding
Protein-3, n=37)

Table 1. Distribution of research subjects

Male Female Total Chi-square  Significance
ISS 131(85.1)  100(87.7) 231(86.2) 0.383 0.533
GHD 23(149)  14(123)  37(13.8)
complete 12(52.2)  9(64.3) 21(56.8) 0520 0.515*
partial  11(47.8)  5(35.7) 16(43.2)
Total 154(100.0) 114(100.0) 268(100.0)
0; %

ISS; idiopathic short stature, GHD; growth hormone deficiency
*; Fisher's exact test

& ¥% IGF-13} IGFBP-39] Hwgt

Table 2. Comparison of mean serum levels of IGF-I and
IGFBP-3 between children with idiopathic short stature and
growth hormone deficiency

ISS (n=231) GHD (n=37) Significance
Age (month) 137.97423.94 131.57+£33.29 0.268
Height (cm) 141.194+11.47 124.174+14.69 <0.000
GH (ng/mL) N/A 5.73£2.86 N/A
IGF-1

39.40+187. 00+£123, <0.
(ngfmL) 539.40+187.02 202.004123.50 0.000
IGFBP-3 4196.74+104191 2479.76+£953.26  <0.000
(ng/mL)

mean tstandard deviation

ISS; idiopathic short stature, GHD; growth hormone deficiency;
IGF- I'; Insulin-like Growth Factor- I, IGFBP-3; Insulin-like Growth
Factor Binding Protein-3

N/A; non available

Table 3. Comparison of ROC curve between IGF-1 and
IGFBP-3

Cut-off value

(ngfmL) Sensitivity Specificity AUC

IGF- 260 86.49 85.71 0.940
I ' (71.2~95.4) (80.5~90.0) (0.904~0.965)

IGFB 3196.0 81.82 81.66 0.889
P-3 ' (64.5~93.0) (76.0~86.4) (0.845~0.924)

Log-rank test (p=0.016)

(); 95% confidence interval

AUG; area under curve, IGF-I; Insulin-like Growth Factor- I,
IGFBP-3; Insulin-like Growth Factor Binding Protein-3

Table 4. Result of discriminant analysis in children with ISS
or GHD

Discriminant group

Total
ISS GHD
o ISS 227(98.3)  4(1.7) 231(100.0)
Original group
GHD 20(54.1) 17(45.9) 37(100.0)

05 %

Z=0.442+0.661 XIGF- I +0.469 XIGFBP-3 (F=57.188, p<0.000,
91.0% of cases are correct discrimination.)

ISS; idiopathic short stature, GHD; growth hormone deficiency;
IGF- I'; Insulin-like Growth Factor- I, IGFBP-3; Insulin-like Growth
Factor Binding Protein-3
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