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Growth promoting effect of combined gonadotropin releasing
hormone analogue and growth hormone therapy
in early pubertal girls with predicted low adult heights
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Purpose : Recent reports pointed out that gonadotropin releasing hormone analogue (GnRHa) therapy
alone is not so promising for improving adult height in precocious puberty. So, that we studied the
growth promoting effect of combined therapy with GnRHa and growth hormone (GH) in early pubertal

Methods : Twenty three early pubertal girls (9.73£1.59 yr) with predicted adult heights (PAH) below
-2 standard deviation score (SDS) were included. They were divided into two groups as follows;
Group I before menarche (n=19) and Group II after menarche (n=4). After combined therapy, various
growth parameters were compared between two groups and between the before and after therapy.
Results : Between the two groups before therapy, chronologic age (CA), growth velocity (GV), body
mass index (BMI), target height (TH), PAH and serum insulin-like growth factor binding protein-3
were not different, but BA, height and difference between bone age (BA) and CA were significantly
higher and insulin-like growth factor-1 (IGF-1) was marginally higher in group II. After therapy,
BA still remained higher in group II, but other parameters were not different. In both groups, after
therapy, the difference between BA and CA, the ratio of BA over CA, and GV were significantly
decreased, but PAH, height SDS and BMI were significantly increased. Regarding IGF-1 level, a
significant increase was noted in group I, but not in group IL

Conclusion : With combined therapy of GnRHa and GH, PAH in early pubertal girls might be im-
proved significantly and even approach TH. Among them, those who were before menarche might have
greater potential for the height gain than those after menarche in view of IGF-1 changes during
therapy. (Korean ] Pediatr 2007,;50:678-685)
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S ofz AFASA & Group 19 ZAHLS Hit 11.35+£1.26 A7E Group 19 #ifo] 130.7£7.4 cmel™, Group 29 3
Al 23S NFE Group 29 FEHS HF 1350F071AZ e 1407160 cml® FoEA o7k AUt Group 19
Group 2914 sl Z7kEo] Atk ZdH T} Ao 2 A= Hyr 1549432 ecm(-1.11+0.64 SDS), <S4 141%
°l%= Group 2914 #Fe&HA Rew L= BMIE F oAb 2 WE 1466134 em(-2.77£0.68 SDS)eIAe™, Group 29
olel fofgt Afol7F flirt. A7 T 1563132 cm(-0.8310.64 SDS), dS/dA21%

Table 1. Auxological Data of the Patients before Treatment

Total (n=23) Group 1 (n=19) Group 2 (n=4) P-value
CA (yr) 9.73+1.59 9.59+1.62 10.38+1.44 NS
BA (yr) 11.72+1.43 11.35£1.26 13.50+0.71 <0.05
BA-CA (yr) 2.00*+1.16 1.76%£1.06 3.12+£1.04 <0.05
GV (cm/yr) 7.46+2.44 7071247 5.98%1.90 NS
TH (cm) 155.1%+3.20 154.9%3.20 156.3+3.20 NS
TH SDS -0.15%£0.63 -1.11£0.64 -0.83+0.64 NS
PAH (cm) 146.6+3.50 146.6£3.40 146.7%+4.50 NS
PAH SDS -2.76%0.70 -2.77£0.68 -2.73£0.90 NS
BMI (kg/m?%) 18.80+2.35 18.80£2.52 1879+1.54 NS
HT (cm) 132.4%+8.00 130.7£7.40 140.7%6.00 <0.05
HT SDS -0.66+1.02 -0.82£0.91 0.07£1.35 NS
WT (kg) 33.3+6.60 32.4%+6.51 374%6.12 NS
IGF-1 (ng/mL) 434.1+192.3 396.9+176.8 601.1+190.4 <0.1
IGFBP-3 (ng/mL) 4204.7£1755.9 3906.6£690.0 5549.0+£2417.3 NS

The values are expressed as mean= standard deviation

P-values were between group 1 and group 2

Abbreviations : CA, chronologic age; BA, bone age; BA-CA, difference between bone age and chronologic age; GV, growth velo-
city; TH, target height; PAH, predicted adult height; BMI, body mass index; HT, height; WT, weight; IGF-1, insulin-like growth
factor-1; IGFBP-3, insulin-like growth factor binding protein—3; SDS, standard deviation score; NS, non significant

Table 2. Auxological Data of the Patients after Treatment

Total (n=23) Group 1 (n=19) Group 2 (n=4) P-value
CA (yr) 11.33+1.43 11.25+1.45 11.67+1.48 NS
BA (yr) 1242+1.11 12.18%+1.02 13.56+0.83 <0.05
BA-CA (yr) 1.10£0.97 0.93+0.90 1.89*£1.05 NS
dBA/dCA 0.31+0.37 0.37+0.38 0.04£0.09 NS
GV (cm/yr) 5.65+2.08 5.80+2.11 4.96+2.09 NS
PAH (cm) 153.8%4.70 154.0%£4.70 153.2%+5.20 NS
PAH SDS -1.31£0.92 -1.28£0.92 -1.44%1.05 NS
dPAH 7.30+4.33 7.42+4.65 6.47+2.63 NS
dPAH SDS 1.45%0.86 1.49+0.92 1.29+£0.53 NS
BMI (kg/mz) 20.4+253 20.48+2.69 19.99+1.75 NS
HT (cm) 143.5%6.10 142.6+6.10 147.4%+5.10 NS
HT SDS -0.34*£1.04 -0.39£0.95 -0.09+t1.56 NS
WT (kg) 42.2+6.98 419+7.22 436+6.42 NS
IGF-1 (ng/mL) 552.81£169.1 551.0+184.8 561.5+t68.8 NS
IGFBP-3 (ng/mL) 3695.1+627.4 3680.6 +690.0 3763.8+t151.4 NS
Duration of GnRHa 1.40+053 1.42+0.57 1.34%+0.83 NS
Duration of hGH 1.33+0.76 1.31+£0.34 1.29+0.34 NS

The values are expressed as mean= standard deviation

P-values were between group 1 and group 2

Abbreviations : CA, chronologic age; BA, bone age; BA-CA, difference between bone age and chronologic age; dBA/dCA, BA
increment/CA increment; GV, growth velocity; PAH, predicted adult height; dPAH, PAH increment between before and after
treatment; BMI, body mass index; HT, height; WT, weight; IGF-1, insulin-like growth factor-1; IGFBP-3, insulin-like growth
factor binding protein-3; GnRHa, gonadotropin releasing hormone analogue; hGH, human growth hormone; SDS, standard
deviation score; NS, non significant
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Table 3. Comparison of Growth Parameters before and after
Treatment

Start of Tx End of Tx P-value

BA-CA (yr)

Total (n=23) 2.00+1.16 1.10+0.97 <0.0001

Group 1 (n=19) 1.76%£1.06 0.93%£0.90 <0.0001

Group 2 (n=4) 3.12+1.04 1.89+1.05 <0.01
BA/CA

Total (n=23) 1.22%0.16 1.10+0.10 <0.0001
GV (cm/yr)

Total (n=23) 7.46+2.44 5.65+2.08 <0.01

Group 1 (n=19) 7071247 580+2.11 <0.01

Group 2 (n=4) 5.98+1.90 496+2.09 NS
PAH (cm)

Total (n=23) 146.6 £3.50 153.8£4.70 <0.0001

Group 1 (n=19) 146.6£3.40 154.0£4.70 <0.001

Group 2 (n=4) 146.7£4.50 153.2£5.20 <0.05
PAH SDS

Total (n=23) -2.76£0.70 -1.31£0.92 <0.0001
BMI (kg/m”)

Total (n=23) 18.80*£2.35 20.4£253 <0.001

Group 1 (n=19) 18.80£2.52 20.48+2.69 <0.001

Group 2 (n=4) 18.79*£1.54 19.99+1.75 <0.05
IGF-1 (ng/mL)

Total (n=23) 434.1+192.3 552.8£169.1 <0.05

Group 1 (n=19) 396.9+176.8 551.0£184.8 <0.05

Group 2 (n=4) 601.1+190.4 561.5+68.8 NS
IGFBP-3 (ng/mL)

Total (n=23) 4204.7£1755.9 3695.1£6274 NS

Group 1 (n=19) 3906.6£690.0 3680.6+690.0 NS

Group 2 (n=4) 5549.0+£2417.3 3763.8+t1514 NS

The values are expressed as mean= standard deviation
P-values were between start of treatment and end of treat-
ment. Abbreviations : Tx.,, GnRHa and hGH combined treat-
ment; BA-CA, difference between bone age and chronologic
age; BA/CA, ratio of BA over CA; GV, growth velocity; PAH,
predicted adult height; PAH SDS, PAH standard deviation
score; BMI, body mass index; IGF-1, insulin-like growth
factor-1; IGFBP-3, insulin-like growth factor binding protein-
3; NS, non significant
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Fig. 1. This graph shows comparison between TH and PAH at start and end
of treatment. TH and PAH are statistically significant at start of treatment, but
TH and PAH are non significant at end of treatment due to PAH increasement
("P<0.05). Abbreviations : iPAH, predicted adult height at the start of treatment;
TH, target height; fPAH, predicted adult height at the end of treatment; NS,

non significant.
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