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The comparison of predicted adult height change and
height gain after gonadotropin-releasing hormone agonist and
combined growth hormone treatment in girls with
idiopathic central precocious puberty

Ji-Young Seo, M.D., In-Suk Yoon, M.D., Choong—-Ho Shin, M.D. and Sei-Won Yang, M.D.

Department of Pediatrics, College of Medicine, Seoul National University, Seoul, Korea.

Purpose : GnRH analogues(GnRHa) are used to treat central precocious puberty(CPP). However, in
some patients, the GV decrease is so remarkable that it impairs predicted adult height(PAH); and
there fore, the addition of growth hormone(GH) is suggested. We analysed the growth changes dur-
ing two years and final adult height(FAH) in girls with idiopathic CPP treated with combined ther-
apy, compared with those of girls treated with GnRHa alone.

Methods : For the analysis, we classified the patients, who was treated for longer than two years,
into three groups depending on the initial PAH and combination of GH; PAH_L, treated with GnRHa
and PAH less than midparental height(MPH) - 5 cm. PAH_H, treated with GnRHa and PAH greater
than MPH - 5 cm. GnRHa+GH, combined GH treatment, regardless of PAH before treatment. We
analysed the GV and PAH change during the first two years and FAH.

Results : In PAH_L, the PAH(SDS) at first year of therapy was significantly increased to 153.5%+6.5
cm(-1.4%+1.3) from 149.7+26.4 cm(-2.1%£1.3) before treatment(P=0.004). In PAH_H, there was no
significant increase in PAH during the two years of treatment. During the first year of combination
of GH and GnRHa, GV and PAH increased significantly. We observed significant increases in FAH,
comparing to the initial PAH in the PAH_L and GnRHa-+GH groups. The height gains(FAH - ini-
tial PAH) were significantly higher in the PAH_L and GnRHa+GH groups than that in the PAH_H
group.

Conclusion : This study suggests the FAH and height gains are improved in patients, whose pre-
dicted adult height before treatment was shorter than those with higher predicted adult height, with
the treatment of GnRHa alone or in combination with GH. GH could not improve the final adult
height, but compensated the growth in patients whose growth velocity was decelerated by GnRHa
alone. (Korean J Pediatr 2006;49:305-311)
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Table 1. Changes of Auxological Data after GnRHa Treatment and Combined GH Treatment for 2 Years

At start of Tx

After lyear of Tx After 2year of Tx

GnRHa GnRH+GH(N=9) GnRHa GnRHa
GnRH+ GnRHa+
ol PRI s of Atstn of - panL pamn O PAHL  PAHH GH

CA(yr) 72+16  75%10 99+06" "  76*21 81+16 83*13 109+06 92+15 92+13 117405
BA(yr) 108+19 98*14 11.8+1.1"  109+1.1 115+17 109+1.2 123+09" 11.9+13 116+11 133%+1.0" "'
BA advance(yr) 36+11 22+10% 194097 33%15 33+11 23%£09 15*08" 27%13  21%10 15407
GV(cm/yr) 47412 62+07 58+14 80+28" 43+16 52+10 65127
Height SDS for BA  -1.9+08 -09+1.1 -1.3%1.0 -1.8+1.3 -15+09 -08+09 -07%+06 -10+13 -09*t10 -05+06
PAH(cm) 149.7+6.4 160.0+447  1540%£56  149.4+7.8" 1535465 1582+62 159.6+4.4 1558480 1595+60 160.7£56
PAH SDS -21%13 -01+09% -1.7£09"  -18+20" -14+13 -04*+13 -04%06 -09+16 -02+12 -01+1.1
MPH(cm) 160.9+4.4 156.8+3.8 1554+45"
MPH SDS 0.1£09 -06+08 -0.8+05"
PAH-MPH(cm) -11.1£40 31+52% -13%£58 -34+43"" -73+36 14+66% 42+54 50+58 27+t59F 56457
PAH-MPH(SDS) -22%08 05+11F -09+1.0°  -1.0+20" " -15%£07 02+13% 04+08" -10£12  04*12%  08%13

Data are expressed as mean=®SD

GnRHa, treated with GnRHa; GnRH+GH, treated with GnRHa and G; PAH_L, predicted adult heith is <(target height-5) cm; PAH_H, predicted
adult heith is = (target height-5) cm; BA, bone age; CA, chronological age; GH, growth gormone; GnRHa, gonadotropin-releasing hormone agonist;
GV, growth velocity; MPH, midparental height; PAH, predicted adult height; SDS, standard deviation score

"P<0.05 between two groups(PAH_L vs. GnRHa+GH),
(PAH_L vs. PAH_H)

TP<0.05 between two groups(PAH_H vs. GnRHa+GH), TP<0.05 between two groups
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Fig. 1. Changes of growth velocity, difference between chron-
ologic age bone age and predicted adult height after treatment
wit GnRHa and GnRHa combined with GH in idiopathic cen-
tral precocious puberty.

THP<0.05). FEAA71(7] SDS)E 1565%5.1 cm(-0.8+1) o2
A8 A CdF54071(7] SDS) 158.6%3.8 ecm(-0.4%0.8), St
27171 SDS) 1579451 em(-04£09), A& A FdHdy|
7] SDS9 BF nsioh

3) GnRHa2l M&ES2E9| WEA|2F(GnRHa+GH)(n=6)

699 GnRHa A& A& Al 949%, 9%, SHFRI)E
GnRHa ©S5A 2757 xfol7b gldlov, =d#H v 7] SDS
o} olFA2171E PAH_LTA3 PAH_Hwl Wlsle] AHsl=of
AATHP<0.05). Fvt 2397 GnRHa AH- F 9493 100+
084, =¥ 1221244 4Fs2EE Frlstgon, oluf
9 FA4<2171(7] SDS)E 1525+56 ecm(-1.6+£1.1)2A PAH_L+*
I =tk HEAA71(F] SDS)E 1587137 cm(-0.3*
0.7)%2 PAH_L+*°ly PAH_Hw¥ ¥]<:3199al, GnRHa X5 A
2 BIAE A 4F544A71(7] SDS)el sk feleiA 27t
Hit 118 em(21£1.0), 6.2 cm(1.2+05) F7FtR oH(P<
0.05), }%4217] SDS+ GnRHa A& A 2 H¥AE A o
Hor 7] SDSEE FoE A 7SR THP<0.01). FIHEET)
(71 sSDS)el "8k 3.0 em(0.6+1.0) ¥ Zou TA4 F94
< A H(Table 2).

i &t

A AzeTd AIB-HaeA-Ad A Fo] 97 245y
o] § ARE7] @adol dolell A 9Al oo, ofolellA] 8A o]%
o el d3ow HiaRo 27 F7tE A% A Foirt

Mo ANEPA Y= Aol A7 A
AP Zoprth o3 Hx&HF FAEL A7 AHE
e 19803 2HE GnRHaS Foldby] Aletia, o1 Ay
A w3 AgEEet I FA o] AAF dFA
Bago] Ak Ey diRiEe] At

= %
Bx7)o VA R 97 wR .

A HEAA7=

YA o R GnRHa A& & HETA4A7Ne A5 F A& 2%
5 Are FHEEIL 255, AE A 19 549 43S
Tt 45 A5 A AT F45 A & A
oz d¥A gom’? B AFXNE GnRHa A=l et ut
S0l FIW PAH_LToAME FFEY], A5 A 43417,
Fd& ] 7] SDS7F HFAR17IN G AABAE wmon)
PAH_Hw A& AadadAE 23S & x, YgAsTore
A7 A GSAANY Fo AAAAE BHID FHREI|G F
AHdu 7] SDSE ABBAT JAT)

Hodgeld A 1d B FET AASEIL FAEEN F
AFel F7bt §lof, B «FA071E 1dAl PAH_Loll A
A5 A 1497 cmolA 1535 em®Z, AFZ 28 HA 2
Al HEAE A 154 cmol A 1596 cm® F7FE AT 18y

GnRHa 9% = A2 WHAET BFiA Ad&Ees

A 1d ol ¥l ZasHA dFAA71e F7H= gllrk GnRHa

- 308 -



Korean ] Pediatr : A1 49 ¥ #|3 & 2006\

Table 2. Auxological Data of Patients Who Reached Final Adult Height

GnRHa GnRHa+GH(N=6)
PAH_L(N=8) PAH_H(N=7) At start of GnRHa At start of GH
At the start of treatment
CA 6.1+24 78+12 71+24 10+£0.8" T
BA 10.8+2.3 98+15 108+14 122+12
Height(cm) 126.3+t16.5 130.3£8.4 1256+11.4 139.7+£75
Ht SDS for BA -1.9+0.7 -09+0.3" -24+11"7 -1.7+0.9
Ht SDS for CA 25+14 16+0.7% 0.25+0.7"
MPH(cm) 161.2+4.3 157.9+5.1 155.7£2.3
MPH SDS 0.2+0.9 -04+0.9 -09+05" 1525+56
iPAH(cm) 151.2+37 1586+3.8" 1469+7.77 -16*1.1
iPAH SDS -1.8+0.7 -04+08" -27+16"
At the final adult height attainment
FAH (cm) 159.8+5.2 1565+5.1 158.7+3.7
FAH SDS -01+1 -08*1 -0.3+0.7
FAH - iPAH(cm) 85+2.2 -21+6.3" 118697 62277
FAH - iPAH(SDS) 1.8+£05 01+1.1% 21+1.0" 1.2+05"
FAH - MPH(cm) -14+37 -14+71 3.0+49
FAH - MPH(SDS) -0.3£0.7 -04+1.3 06+1.0

Data are expressed as mean=*SD

GnRHa, treated with GnRHa; GnRH+GH, treated with GnRHa and GH; PAH_L, predicted adult heith is <(target height-5) cm;
PAH_H, predicted adult heith is > (target height-5) cm; BA, bone age; CA, chronological age; FAH, final adult height; GH,

growth gormone; GnRHa, gonadotropin-releasing hormone agonist; GV, growth velocity; iPAH,

MPH midparental height; SDS, standard deviation score

initial predicted adult height;

"P<0.05 between two groups(PAH L vs. GnRHa+GH), TP<0.05 between two groups(PAH_H vs. GnRHa+GH), TP<0.05 between

two groups(PAH_L vs. PAH_H)
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