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Factors Affecting on Final Adult Height and Total Height Gain in
Children with Idiopathic and Organic Growth Hormone Deficiency
after Growth Hormone Treatment

Im Jeong Choi, M.D., Jin Soon Hwang, M.D."
Choong Ho Shin, M.D. and Sei Won Yang, M.D.

Department of Pediatrics, College of Medicine, Seoul National University, Seoul,
Department of Pediatrics, Ajou University School of Medicine”, Suwon, Korea

Purpose : The purpose of this study was to evaluate the factors affecting the final adult height and
total height gain in idiopathic and organic growth hormone deficient(GHD) children after growth hor-
mone(GH) treatment.

Methods : Thirteen patients with idiopathic GHD and 22 patients with organic GHD who had been
treated with GH and attained adult final height were included in this study. Factors which could
affect the final adult height(FAH) and total height gain, were evaluated.

Results : Height SDS(standard deviation score) at initial GH treatment in idiopathic GHD was sig-
nificantly shorter than that in organic GHD(-4.13%£1.28 vs -1.66%1.06, P<0.001). Growth velocity
during the first year of GH treatment was 9.69%3.19 cm(idiopathic GHD) and 7.87%=3.65 cm(organic
GHD). Height(SDS) at puberty in organic GHD was significantly greater than in idiopathic GHD
(-055+1.25 vs -2.28£0.95, P<0.001). Final adult height(SDS) was significantly greater in organic
GHD than in idiopathic GHD(0.22%-1.06 vs -1.44%0.84, P<0.001). In idiopathic GHD, total height gain
(SDS) was most significantly correlated with midparental height minus initial height(MPH-IH)(SDS)
(r=0.886, P<0.001). Total height gain(SDS) was more significantly correlated with MPH-IH(SDS)
and prepubertal height gain(SDS) in idiopathic GHD(r=0.640, P=0.01, r=0.801, P<0.001).

Conclusion : Final adult height was greater in organic GHD than in idiopathic GHD patients. While
total height gain(SDS) was more pronounced in children with lower initial height compared to MPH,
absolute final adult height was influenced by height at puberty. To improve the final adult height in
children with GHD, height at onset of puberty must be increased by early diagnosis and continuous
treatment with optimal doses of GH. There results should be evaluated with more patients. (J Ko-
rean Pediatr Soc 2003;46:803-810)
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TE 2 A ZAbel oEl AEE-HEkEAl 71 o)Al
ZHEo] T E2FHY AAZTEE JIHANA HAuFZTEE

E57F 5 ng/mL VIRQlI AR Aostglon, RFE 229 (ol
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65 cm st At on, ExAFe SRR AE TS5 cm
o2 JAsAT. Ao EFHAH S (standard deviation

Fl
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Table 1. Etiology of Idiopathic and Organic Growth Hormone
Deficiency

Diagnosis No. of patients

Idiopathic 13

Organic 22
Craniopharyngioma 11

Germ cell tumor 6
Langerhance cell histiocytosis 2
Medulloblastoma 1
Pituitary adenoma 1
Tuberculous meningitis 1
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woll A 417 SDSE -4.13+1.28% 7]d4 GHD® -1.66+1.06
of wlate] oml YA o A%oH(P<0.001), FHH E g

Holl vls} 524293 AEZ 7|24 GHD Ru ¢ Az}
ATHP<0.001)(Table 2).

AAFERE g% B GHD TolAE 0.62+0.15 TU/Kkg/
J 052%0.11 TU/kg/wkXt} o] AR&-3}
& &2 F o Alolol Aolr} fiSdi

Table 2. Demographic Characteristics, at Start of Growth
Hormone Therapy, in Children with Idiopathic and Organic
Growth Hormone Deficiency

Idiopathic Organic
GHD GHD

CA(yr) 14.8+4.4 12.3£3.2
BA(yr) 9.6+4.0 9.3%+37
CA-BAGy1)" 5.2+29 3.1+17
Sex ratio(M : F)" 11:2 12:10
Birth weight(kg) 3.17+0.57 3.25+0.43
Gestational age(wk) 39.0f15 38.21+0.7
Breech delivery” 11(84.6) 0
Peak GH response(ng/mL) 1.13+0.68 1.23+1.27
Multiple hormone deficiency(%) 11(84.6) 21(95.4)
Spontaneous puberty(%)” 4(30.7) 2( 9.0)
IH(SDS) " -431+128 -1.66+1.06
MPH(SDS) -0.48+061 -0.41*£0.64
MPH-TH(SDS) " 367+163  125+1.13

P value <0.05; "P value <0.001

GHD : growth hormone deficiency, GH : growth hormone, CA :
chronologic age, BA : bone age, SDS : standard deviation score,
IH :initial height at start of GH therapy, MPH : midparental
height

Table 3. Final Height and Pubertal Height after Growth Hor-
mone Therapy in Children with Idiopathic and Organic Growth
Hormone Deficiency

Idiopathic Organic
GHD GHD
GH dose(IU/kg/wk)® 062+0.15  052+0.11
GH duration(yr) 42%33 32+t24
Total GH dose(IU/kg/wk X yT) 294+271 1.72+1.37
IH(SDS) " -413+£128 -166+1.06
MPH-IH(SDS)" 3671163 125+1.13
Height at pubertal onset(SDS)" -2.28+095 -055+1.25
Final height(SDS)* -1.44+0.84 0.22+1.06
First year growth response(cm) 9.69+3.19 7.87£3.65
Final height-MPH(SDS)" -1.09+0.89  0.63+0.97
Prepubertal height gain(SDS) 1.85+1.17 1.11+097
Pubertal height gain(SDS) 0.84+0.79  0.77£0.70
Final height-TH(SDS) 269+136  1.83t1.16

“P value <0.05; TP value <0.001
GHD : growth hormone deficiency, GH : growth hormone, SDS :
standard deviation score, IH :initial height at start of GH
therapy, MPH : midparental height
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Fig. 1. Relationship between growth velocity of 1st year after growth hormone treat-
ment and bone(A) and chronologic age(B) at growth hormone treatment.
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Fig. 2. Mean(£SD) height SD score for age in children with idiopathic GHD(A) and

organic GHD(B). Midparental height SD score are
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Fig. 3. Relationship between height gain(FH-IH, final height SDS minus initial height
SDS) and midparental height SDS minus initial height SDS in children with idiopathic

GHD(A) and organic GHD(B).
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