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Effect of Gonadotropin Releasing Hormone Agonist on Growth and
Sex Hormone in Girls with Early Puberty
Hyun-Wook Chae, M.D., Hong Koh, M.D., Young-Jun Rhie, M.D., Ho-Seong Kim, M.D. and Duk-Hee Kim, M.D.

Department of Pediatrics, Severance Children’s Hospital, Institute of Endocrinology
College of Medicine, Yonsei University, Seoul. Korea

Purpose : Gonadotropin releasing hormone agonist (GnRHa) treatment is widely used in precocious
puberty to delay rapid pubertal growth and increase final height. But, girls who enter puberty 8 to 9
years also have same course with precocious puberty in many cases. Therefore GnRHa treatment is
used in girls with early puberty, but the effects are controversial. We analyzed growth velocity and
sex hormone concentrations in early puberty during and after GnRHa treatment.

Methods : The subjects were included 77 girls who had sexual development during 8 to 9 years, and
they were treated with GnRHa over 6 months. We analyzed chronologic age (CA), bone age (BA),
predicted adult height (PAH), breast development and serum LH, FSH, E2 levels during and after
treatment. Additionally we analyzed height and growth velocity of 17 subjects who were treated with
GnRHa plus GH.

Results : CA was 87%1.1 yrs and BA was 10.3+1.7 yrs at diagnosis. Growth velocity was decreased
from 74%£2.0 cm/yr to 49£1.1 cm/yr during treatment, but they were increased to 7.9£1.7 cm/yr in
6 months off treatment. PAH SDS was increased from -1.9%1.6 to -1.5*1.5 during treatment. Serum
E2 levels were decreased from 16.1%+87 ng/dL to 94%+24 ng/dL in 3 months after treatment and
maintained in low level during treatment. But they began to increase at 3 months off treatment (P=
0.059). Breast development was decreased in 3 months after treatment, however it began to increase
in 3 months off treatment. Growth velocities were increased from 4.7 cm/yr to 6.6 cm/yr in 3months
after combination treatment of GnRHa plus GH. PAH SDS was significantly increased in GnRHa plus
GH treatment compared to GnRHa treatment only.

Conclusion : GnRHa treatment suppressed rapid progress of early puberty effectively from start of
treatment. It could be useful to relieve psychosocial problems in early puberty. PAH SDS was increased
during GnRHa treatment, but it was increased more in GnRHa plus GH treatment. GH combination
treatment should be considered if growth velocity was decreased seriously.

Key Words : Gonadotropin releasing hormone agonist, Early puberty, Precocious puberty, Growth hor-
mone, Sex hormone
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Fig. 1. Height (Ht) and growth velocity (GV) during and after
off GnRHa treatment.

Table 1. Growth Parameters During GnRHa Treatment

0 month 3 months 6 months 12 months

Treatment =77)  (=77) n=77)  (n=50)
CA (1) 87411  90H2 9411 97+
BA (yr) 10.3+£1.7 104+17 109+17 11.3%18
BA-CA y) 16415 14415 15414 16%15
Ht (cm) 1358177 1373475 1389478 140.1%80
Ht SDS 07409  06+12 05410 04+11
TH (em) 1579438

TH SDS 06414

PAH (cm) 150662 1509*£59 151.4+65 1523%6.7
PAH SDS  -19+16 18415 -17+14 -15+15
LH miUmD 31421 21417 22415 23418
FSH (mUmL)  37+25 13406 17408 18409
E2 (ngd) 161487 94424 9430 103460

Data are expressed as mean=+SD

Abbreviations : CA, chronologic age; BA, bone age; BA-CA,
difference between bone age and chronologic age; Ht, height;
TH, target height; PAH, predicted adult height; E2, estradiol;
LH, leuteinizing hormone; FSH, follicle stimulating hormone;
SDS, standard deviation score

‘P<0.05 compared with 0 month treatment
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Fig. 2. The change of breast development between group 1(A) and group 2(B) during and off GnRHa treatment, showing the breast

developmental stage was decreased on therapy and started to increase off therapy in group 1, but no change in group 2.

Abbreviations : D, decrease in breast size; N, no interval change in breast size; |, increase in breast size.




Table 3. Growth Parameters after Combination Treat-
ment of GnRHa plus GH

Cormbination Tx O( month 3 months 6 months 12 months

n=17) (n=17) (n=14) (n=7)
CA(yr) 97+10 100*11 102+09 106=£1.1
BA(yr) 114+18 121+17 123+15 126*12
BA-CA (yr 17112 2014 2012 2109
Ht (cm) 1408+7.7 1427+79 1445+65 146.6+10.2
Ht SDS 08+1.1 1.0+13 1.0+1.2 1114
GV (cmfyr) 47114 6.6+t25 68123 6.8+28
PAH (cm) 151.6+£6.3 1522459 1542+£52" 1551+£7.2"
PAH SDS -15+19 -14£17 -12+16° -1.0=17

Data are expressed as mean+SD

Abbreviations : GH, growth hormone; Tx, treatment; CA, chrono-
logic age; BA, bone age; BA-CA, difference between bone age
and chronologic age; Ht, height; GV, growth velocity; PAH,
predicted adult height; SDS, standard deviation score

*P<0.05 compared with 0 month treatment
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Table 4. Comparisons of Growth Parameters after
12 Months Treatment between GnRHa and GnRHa
Plus GH

GnRHa (n=50) GnRHa plus GH (n=7) P value

CA (yr) 9.7x1.1 10.6=1.1

BA (yr) 11318 12612

BA-CA (yr) 1.6+15 21109 0.054
Ht SDS 04%1.1 1114 0.027
GV (cm/yr) 54121 6.8+28 0.038
PAH (cm) 152.31+6.7 155.1£7.2 0.062
PAH SDS -1.5%15 -1.0=17 0.046

Data are expressed as mean=SD

P values were analysed between GnRHa treatment and GnRHa
plus GH

Abbreviations : GH, growth hormone; CA, chronologic age; BA,
bone age; BA-CA, difference between bone age and chrono-
logic age; Ht, height; GV, growth velocity; PAH, predicted adult
height; SDS, standard deviation score
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