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Growth promoting effect of short-term gonadotropin releasing hormone
agonist with or without growth hormone in girls with early puberty

Eun-Ju Lee, M.D. and Heon-Seok Han, M.D.

Department of Pediatrics, College of Medicine and Medical Research Institute,
Chungbuk National University, Cheongju, Korea

Purpose : The hope that arresting pubertal developement might increase final adult height has led to
an attempt to use GnRH agonist (GnRHa) in children with early puberty and poor growth prognosis.
We investigated the growth-promoting effect of GnRH agonists with or without growth hormone
(GH) in girls with early puberty and decreased predicted adult height (PAT).

Methods : Thirty five girls with advanced bone age and early pubertal signs were randomized for
treatment for about 1 year with monthly GnRHa in group 1 (n=18), or with a combination of GH and
GnRHa in group 2 (n=17). The following growth parameters were compared between groups, and the
difference (4) before and after treatment : chronological age (CA), bone age (BA), 4(BA-CA), height
(HT), target height (TH), predicted adult height (PAH), 4 (TH-PAH), serum insulin-like growth fac-
tor (IGF-1) and insulin-like growth factor binding protein (IGFBP-3).

Results : Before treatment, BA, TH, PAH Standard deviation scores (SDS), 4(TH-PAH) were not
different between the two groups, but CA was higher in group 2 and 4(BA-CA) were higher in
group 1 (P<0.05). After 1.060.93 year of treatment, 4 (BA-CA) decreased and there were signifi-
cant changes in PAH and 4 (TH-PAH), especially in group 2 (P<0.05 in group 1, and P<0.001 in
group 2). In both groups, IGF-1 and IGFBP-3 were not different before and after treatment, but
after treatment, IGF-1 level in group 2 was marginally higher than IGF-1 in group 1 (P<0.1).
Conclusion : Compromised predicted adult height in girls with early puberty and advanced bone age
was significantly improved with GnRH with/without GH treatment in the short-term period. The
addition of GH to GnRHa results in a significant increase in PAH compared to GnRHa alone because
GnRHa suppressed growth hormone-IGF-1 axis. For comparison of final adult height, further longitu-
dinal follow-up will be needed. (Korean J Pediatr 2007;50:198-204)

Key Words : Growth hormone, Gonadotropin releasing hormone agonist, Puberty, Bone age, Predicted
adult height
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Table 1. Growth Parameters before GnRHa Treatment

Group 1 (n=18) Group 2 (n=17) Total (n=35) P-value

CA (yr) 793+1.85 9.75+1.98 8.81+2.10 <0.05
BA (yr) 10.44+1.62 11.29£1.86 10.86+1.77 NS
BA-CA 252+1.45 1.54£1.02 2.05+1.34 <0.05
HT SDS 0.26+1.07 -0.73£1.07 -0.22+1.7 <0.05
TH (cm) 157.7%+36 155.0%£4.2 156.4+4.1 <0.1
TH SDS -054+0.72 -1.08£0.84 -0.80+0.81 <0.1
PAH (cm) 149+6.6 1476+5.2 148.3%+59 NS
PAH SDS -2.29+t1.33 -257%£1.04 -242+1.19 NS
TH-PAH 8.7116.90 7461521 8.10%+6.08 NS
IGF-1 (ng/mL) 498.2+183.8 491.1£199.9 494.0+188.7 NS
IGFBP-3 (ng/mL) 4,0499+1,135.7 3,830.241,948.2 3,918.1+1,638.6 NS

Data expressed as mean = standard deviation
P-values were between group 1 and group 2.

Abbreviations : CA, chronological age; BA, bone age; HT, height; TH, target height; PAH, predicted adult height; IGF-1, insulin-
like growth factor-1; IGFBP-3, insulin-like growth factor binding protein-3; SDS, standard deviation score
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Table 2. Growth Parameters after GnRHa with (Group 1) or without Growth Hormone Treatment (Group 2)

Group 1 (n=18) Group 2 (n=17) Total (n=35) P-value

CA (yr) 8.93+1.86 11.1+1.79 9.98*2.11 <0.05
BA (yr) 11.14£1.37 12.15+1.36 11.63+£1.44 <0.05
BA-CA 2.21%£1.39 1.04%=1.01 1.65+1.34 <0.05
dBA 0.69%+1.10 0.85*+1.11 0.77£1.09 NS
PAH (cm) 152.4£6.7 153.4£6.6 152.9£6.6 NS
PAH SDS -1.61£1.33 -1.39£1.32 -150%1.31 NS
TH-PAH 5.33%£7.11 1.59+5.41 3.51£6.53 <0.1
dPAH 3.38%3.91 5.8714.68 4.59%4.421 <0.1
IGF-1 (ng/mL) 4375%213.7 623.6£258.3 550.8+254.3 <0.1
IGFBP-3 (ng/mL) 3,744.1%£1,261.6 4,243.31+1,444.4 4,048.0+1,368.8 NS

Data expressed as mean= standard deviation
P-values were between group 1 and group 2

Abbreviations : CA, chronological age; BA, bone age; dBA, BA increment; PAH, predicted adult height; dPAH, PAH difference
between before and after treatment; IGF-1, insulin-like growth factor-1; IGFBP-3, insulin-like growth factor binding protein-3;

SDS, standard deviation score
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Table 3. Growth Parameters after GnRHa with(Group 1) or
without Growth Hormone Treatment (Group 2)

pre Tx post Tx P-value
PAH SDS Group 1 -229%+133 -161*+133 <0.05
Group 2 -257%1.04 -139+1.32 <0.001
Total -242+119 -150*+1.31 <0.001
TH-PAH (cm) Group 1 8.71£6.90 5.33*7.11 <0.05
Group 2 7.46*5.21 159541  <0.001
Total 8.10£6.08 3.51*£6.53 <0.05

Data expressed as mean* standard deviation

P-values were between pretreatment and posttreatment
Abbreviations : PAH, predicted adult height; SDS, standard
deviation score
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Fig. 1. Changes of Predicted Adult Height after GnRHa with
or without Growth Hormone Treatment. Abbreviations : pre Tx
PAH, predicted adult height at the start of treatment; post Tx
PAH, predlcted adult height at last treatment; TH, target
height. “P<0.001, T P<0.05.
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