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A comparative study of the puberty suppression effect of gonadotropin-releasing
hormone agonist in precocious or early puberty girls

Kye-Shik Shim, M.D., Chong-Woo Bae, M.D., and You-Jung Yang, M.D.”

Departments of Pediatrics and Noclear Medicine’, College of Medicine, Kyonghee Universify, Seoul, Korea

Purpose : There has been considerable disagreement reganding the most appropriafte dosage of gonadofropinacleasing
homone agonist in cases of cenfral precocious puberty. The aim of this study was fo determine the appropriate dosage for
suppression of the puberty in gils with cenfral precodous or carly puberty.

Methods : 'Rvenfy<two girls with cardy puberty were randomly subjected to 3 fypes of dosages of leupmolide acetafe for at
least 6 months. The number of cases in groups 1, 2, and 3 were 7, 7, and 3, and dosages were 70, 90, and 110 g/
kg/-month, respectively. Height, weight, bone age, Tanner stage of breast development, and serum levels of 1H, INH,
estradiol, and progesterone were measured before freafiment and affer 6 months of freatment. The number of cases of
puberfy suppression was compared using a maodified puberty suppression score with a nonparametfiic dhissquare fest.
Results : There were no significant differences of chronologic and bone ages among the groups. There was a significant
dearcase in height SDS gain affer 6 months in group 3 ('<0.05) compared with groups 1 and 2. Serum levels of IH, FSH,
esfradiol and progesterone were all significantly decareased affer freafiment in all 3 groups (P<0.05). 'The number of cases
of puberty suppression in each group were 4 (57%), 5 (71%), and 8 (100%). There was a significantly increased proporfion
of suppression of puberty in group 3 (P<0.05).

Conclusion : If was necessmy fo use a higher dose of gonadofropin4eleasing hommone agonist fo suppress early puberfy
in gitls; however further longitudinal study will be needed for their prognosis of final adult height. (Korean J Pediafr
2008;51:635-639)
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AR dgsle A folth FuE AR 2xEHAL o) 23 A BEARE ZdeAe] EA HHolr] 71y 34 A 71Hel
o] Fdo] wEd xoololl A 84 o)A FoloA 9A o]l 22 o3t Al AAAS T2 EWNES 28 (gonadotropin  re-
Aol devte Az Ao ?, leasing hormone, GnRH) 3% EA7]9 A7 14 E£&
- o - -~ FAA QA o) HElA HWH AV RAom FAE] o]y
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A3 ot o} AR Ae] o W ARE7] oAl s A
gk 27 gkl tiate] =do] we Aeoltt ) wekA z7) AL
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2006 6¥€5-E 2007 5€7M] 4 8ok
ol oA AxsT 2 27 AREZIY %
I gAe vls] FAH o] FrtE o] lon A5

7)ol o]2X] K3to] GnRH A= AAME Aldstal 7] A7)
S x5 oR Ay GnRH agonist® Fol37]| 2 3 o
= o R st AR AlF AES Vo R she] A

67190 o)’ A=) Sle) F4 wao] ol Fol Fw stk
T

F 2299 oJol= Qo R 3ToE YHA 17E leuprolide
acetate 70 ug/kg, 272 90 ug/kg, 372 110 ug/kgs FIst
Atk A7 A A, AE F HE e 6ol APkl A
3} 5 2 E(luteinizing hormone, LH), WA= 3% 2 E(follicular
stimulating hormone, FSH), ol 2E&}t]&(estradiol) # Z 24
2~ E| & (progesterone) & AN, A% AT =AH, FHe
AAdeze] W3lE H71ete] modified puberty suppression
score (NZ=EgH]E >199 ng/dL, 2%; Z2A~HE =317
ng/dL, 23; FAStE 28 >20 UL, 13; 9%/4d% Wst
>1, 18, AFZEZAAAS #gk =025, 1) T8k ARE717)
olAlE A 24 olslel A2 ATt (Table 1).

AE-L GnRH agonist 7ol 2 7lel 13] Aldstla, 3A515
223 dxzasaR dYrss WYHAS ¥ (immuno-
radiometric assay, IRMA, DiaSorin S.P.A., Italy) 2.2 =43}
Romn giEHUEHY ZIA2HELS WAPE S (radioim-

munoassay, RIA, Diagnostic products corporation, USA) S =

RREE T
[¢}

n

Table 1. Modified Puberty Suppression Score

Parameter Cut-off Score
Estradiol >1.99 ng/dL 2
Progesterone >31.7 ng/dL 2
LH >2.0 IU/L 1
BA/CA >1 1
MtSDS >0.25 1
Total 7

Adapted from Ref. 7.
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NAREAALS, G4 BE7), 494 2urle wE WA
A5, A3 A7), A% 476 AFEFAAAS 5L W
shglom, A A3 AR 64 o 7] BEH AFEZAAY
Fol Wal dF diaEdTE ZRA2HE, AT O
EAFELE 54, AR QAR 499 5 5L vaasic

Z4zkel el A QI Fodel wlael Ag 7S] HAF A7
Hl1E= SPSS (version 12.0)9] Kruskal-Wallis test& ©]8-3}
AL, AFE717F o AlE A$-o] SRe] HlaE two-by-K ILAHEA]

8]

I LA FholAly HAE o) &skth

1%, 23, 3] JARL 247 87409, 88+1.0, 8.7+0.84,
A A7 11108, 11109, 11+0.841= v sle Aole
UATHTable 2). 7= ZH2F 134.7+57, 133.7£5.1, 135.4+6.0
cm, AFFEFAAFTE 11109, 1.1+09, 1.210.9, <=
+ 153.1+34, 1529+3.4, 153.2£3.0 cm, AZF 44<9171¢]
EFAAATE -147108, -14F11, -1.4106 o= ¢n|
Aol (T TRt fAA 5371 44 157.9145, 159.6
59, 156.7£3.0 cm, 4 HH7]9] AT EAAHFE -05%

0.9, -0.2£1.2, -08+t06°% 9" 9= Aol 7F AATHP<0.05).
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Table 2. Baseline Clinical Datas

Group 1  Group 2  Group 3 Signifi-
(n=7) (n=7) (n=8) cance
Dosage (ug/kg) 70.0 90.0 110.0
CA (years) 8.7+0.9 8.8%1.0 87108 NS
BA (years) 11+0.8 1109 1108 NS
Height (cm) 134.7+57 133.7%51 1354%*6.0 NS
Height SDS 1.1£09 1.1+1.0 12+10 NS

Target Height (cm) 157945 159.6+59 156.7+3.0 P<0.05
Target Height SDS -05%+09 -02*12 -0.75+0.6 P<0.05
PAH (cm) 153.1+34 1529+34 1532+30 NS
PAH SDS -14+08 -14*11 -14*06 NS

Abbreviations : CA, chronologic age; BA, bone age; PAH, pre-
dicted adult height; NS, not significant

Group 1, leuprolide acetate 70 ug/kg; Group 2, leuprolide ace-
tate 90 ug/kg; Group 3, leuprolide acetate 110 ug/kg
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2. X2 AF A M T ZHe 8 HAb 27 Hn

ek

1, 2+, 379 FA s 28 717 30+29, 3.0+£2.3, 3.0+
34 TU/L, d=Egtd &2 27} 151410, 14109, 1.6+11.0 ng/
dLE 97 d& zele eH, d¥Ass2Ee 47 41+
26, 63103, 31425 IU/L, ZE2A2~HEL 339+17.1, 306+
147, 3581148 ng/dL= 9" de Aol7F AATHP<O0.05,
Table 3).

3. X H$ M E 20l 7| U ABEFBA™SO| et Hlm

13, 23, 39l Zhzte] 719 A4S 12411, 1.1+1.0, 1.0+
0.8 cm °o¢lom A FFFEHAHe] WElE 03104, 02403,
0110124 147} 29 Ml% o] = Aol7t gilont 3
= on] 9l 2pol7b YGTHP<0.05, Fig 1).

4. X2 = Z} TOAM2l 2 HAL 2 B3| Hlw

132, 2, 379 #4749 gAsls 22 05103, 04103, 0.3
+03 IU/L, $EASFT2EL2 24118, 1.9+16, 1.3109 TU/L,
q2Ef &2 09108, 097108, 09109 ng/dL, ZZA2H
£2 195187, 18477, 16.9i73 ng/dL 24 A& 3} Hlal
ato] Al el A B o] QA Fasilon 53 dxAsEE
23 Z2A2HEL g8 ool Hiske] 334 TS 2] S
723 A TH(P<0.05).

Table 3. Baseline Laboratory Datas

Group 1  Group 2 Group 3 Signifi-
(n=7) (n=7) (n=8) cance

LH (IU/L) 299+287 297+231 3.01%+338 NS
FSH (IU/L) 4131255 628+0.29 3.05+t246 P<0.05

Estradiol (ng/dL) 151097 135£093 158+1.04 NS
Progesterone (ng/dL) 339+17.1 30.6+147 358+t14.8 P<0.05

Abbreviation : NS, Not significant
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HtSDS change

0.05

group 1 group 2 group 3

Fig. 1. Changes in height standard deviation score after 6
months of treatment.

5 X2 = A ZoMe ALET] A 06{F Hlw

AFEZ] AZE | B 1 T8 449, 2w TH% 59, 3
S4% §olm, S} o 1 ASE 129 2l 2 2
Moz gitel A v QA ol AlE = A5 WRTHP<0.05, Fig.

2).
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e 954 o] Aol AV|= A5 Tk, dolell A= 94 o]
Aol a1gke] g4 o] 4 mL o] EE #Ho] 25 cm o]l A
2 e ?

Z7) AFEA " 1A A Hols o7t %A AbEr] ukg
o] AJZtEo] oJofel Al 8-9A], Holell Al 9-10.54] Alelel 23+ A
Aol et A9 A Sxrk wmaod 14 AxsEs
3 o]l el HFo] I F ¢ oernE AmvF Y
&z,

AFE71S] A 71AE o7 FAEE REANE §HF EE
37 A AAe eJste] AaoA el 54 HHolr] VM FF4
AA 1ol ofg APt A A sEE BE S22 b

el TR FRAAE AFHJAAT kAR N FR
A WA ehekm, BAA A% FAA FFAFAL A
A8 B0 A% F24 oA 7170] gol AT} K] A B
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Fig. 2. Comparison of the number of puberty-suppression
cases among the 3 groups.
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Ax ARE7]9] Wrdo] AlAsHRel e RS sEElES
229 g5 Ehlet AV Zong olF JAste] %7 Al
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A A g mE AN, JEE 2A 9

ARE7] dEol AE FAshes FAlo|lBRE HxsTo] A
A AAIE olAoF Frhs mat 'l 99
st g akAl “ﬂoﬂ —53 FFE Tl BRis s
AATHE -84 ALo]el 7ol =
Alole]l Xlig Al & dloll = g7
—]_7]_ 7] UH =1 O] ];]_14 15)

A8 FTA A= GA ZALH A= 3
U= AZE AFE7] A 27 B AR BE5sta, A S
BEHE 2] 9% HT AN oS ZRasSe] KA s
gizolm ek Frzke] HF gAaldel] gk o
3k AAolth ANFAA B ?i—r“ﬂi ]
10.6-11.341, FAbell A 11.7-13.84], & <
12841, EAFol A 13.3-14.44] Atole] tjfi A5 & FAsAT
sHARE o742 FAg AL glow o H olol = & o1
12541, wolel e 144 o]dele XN8E F o
Aow Alm @SR

B3 kAl & distel® AFAERE ztol7k wed 1991
d Tanaka 570] ¥4 36% ] Zololl A leuprolide acetate
£ 10 pg/kg, 30 ug/kg, 90 ug/kgel 37HA €O = /MY F
043}3’— Aldstt - st A-44 S5 AAst=d HAaw 30 ug/

o]4fe] gko] WRartil a1 Parker 502 V| Ao}
*35:4?55”}-4 99% A 300 pg/kg o8 A8 5l A-
A &S JATE F ARG sk 2y e A4
Carel 57 20 kg 7o) Zolol X 9 At 117 pg/kg, 20
kg ol’dolXE € Hat 134 ug/kgel &Fo2 AdstH-» 8t
A-AA & AT F AR Bt 90% o]/l FAfeA]
n| ol o) &) shyrE FEti skl

wpeha] JE A9 30-90 ug/kg, raAlAL 90-140 ug/ke,
= 9] 300 pg/kg BOE S Aolrt e AL B
A

T =FolAe AFE &3 tIAZ leuprolide acetate 30—

N

L=

‘F’E_]

90 ug/kg, Triptorelin 60-75 ug/kgel Wl Ao 7y s)
A Axsle] AAl Aol e AF 20kg Pl E 1.875 mg
(0.5 ample), L o]l A= 375 mg (1.0 ample) &2 AF&%
A7t wkot S ALY oAl B oS Al A
o] g A= gl Aol

Ax AR 713y S EFASDE dquis A7) IA
I Qxpel AR £ E F AR Wi 3HE 53 d9F
A 7o) Agme] Briolg Azt wpt

Assl B A= A2 %w T3l WA Ak 2

o]/de] W} 67}1%&94 *é%} %E ?«1 0.25
ol Are] W3l Ao H|F T due] 104 H&e] W3 Fo
A7) o 3L, 20054 Lee & Mul 5

718l modified puberty sup-
pression score (Ol]" E}"/]% 1.99 ng/dL, 24; Z2A|2~HE
>31.7 ng/dL, 273 >20IU/L, 1%; =d=3#/94
g oHs >1 1%, "‘ﬂi—ff?i H‘i Wl >025 174)E5 Ats)
Atk

B AFAME A7) AL W dS AREE 9 " AA
£ ol&atedl, HE A5 dd F7F AX Eoy Wiw
100%, 5°l% 92.8%, ¥4 dFE 90.9%, &4 dFE 100%°]
WA 670l S AAAS, X-A AL, EAHAL Foll 93] v
wH GA " 4740] 7heate] 28] 8 27F F7] Wil
o vl AAgsaEgEsen 4aAkeke] AuAd o
g Ag7F F-=3 Zﬂ o] goleti oA,

a2 SJoll e ol Aol &gk A7) A vEg-9 o IR
thre] HAE Z7do] AtHAEE 19919 Parker 50 100
ug/kg® GnRH % ¥ LH #x1x<1.75 IU/LE, 1992 Cook
5L ok F LH A <3.0 IU/L, 19961 Witchel 572 244]
ZF W % gonadotropin® 7%, 1998 Klein 5% bio-
assay©°l 9|3t estradiol <0.07-6.3 pmol/L< AME717F JA|E
Aoz 74943}“‘4 3 Lawson 577& 100 ug/kg®l GnRH
Fol F LH H3A<20 U/L, 22 3l Mul 572 A& 671
4 ¥ estradiol <50 pmol/L, testosterone<1.0 anl/LTj: 7
34913, Brito 522 leuprolide acetate 3.75mg F¢] ¥ 120%
< LH <6.6 IU/L, 100 ug/kg® GnRH ¥ § LH A<
2.3 TU/L, 200611 Badaru 5°”¢ leuprolide acetate 7.5 mg &
o ¥ 40% ¥ LH <40 IU/L o el Al=717F oA1| Aol
I Agostgh. ey o]y d AAMES A Wl dig
e glo] e A oo} & Aol gk o] Eske] Ao A
Ao digt FA A s 2 AAF Algte] dojA] &= ET}
olA= wile] dvkar oAt

Az T A= HF AJAIN7F SRt 43
Tashoy dEs 34

;

N o
_>Ii‘4
o
2

sk gAAQ b ofF ol 3=
W9l Greulich & Pyle $3 Tanner-Whitehouse®, <34
NS ALksHE Bayley-Pinneau™® ¥ Tanner—-Whitehouse
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T oo AFs BE53 AEoltt. mEkA ofy 2 T3 Ax
I 27] ARE71E] ASAH AT DA AR ZACl g o

B A= AR 7Izke] #a gl #A; 7 HojA] B
2 EAMe o3 HEs kA KAl obg AW 110 ug/kg BEL
3-§%9] leuprolide acetate®] 17} AFE7] Ao B} &3}
Aolgta AAAY, T34 25T x7] AHE7ldA GnRH

agoniste] 5ol gloiA 7bg APe AUy, AR £ Aw
A%E AR WS % A, AF A6l mAE G, v
%, Az A Fol A 2 PEH FA Fol dste] =

°
[}
e I I At Bu f Zesteet AlrdTh

gho] @l mebA X5 HFI} %]%J— l °ﬂ o
chefel geutel] glvh B A3 F3RA AFRET e

7] oJolell X GnRH agonist®] &%
Hlwale] Al 23S =AY R ux} 31

-t 2006Lﬂ 64 PrEi 2007 5 7}7‘] 76)'§]EH
Az

3

93 GnRH agonistE F 6‘}7]E 3k Oilo} 2%
2 YA 172 leuprolide acetate 70 ug/kg, 2
372 110 pg/kgs Folatdth X] A, AE F 6L A
ste] A3 zEE dIATsE OIV‘EE}"/]Q Z2 A2

5 Ak, A, A, = Od 3, A== ¥stE Hrtat
o] modified puberty suppression scores T3] JAE A
27 oladl Af= stk A4 oA gAdRd A=Y
it Kruskal-Wallis test® ztole] FF& HAsIH 1, A
7F @ Agek U4 e B9 5 vludte] two-by-K A}

Y Frel Al A4)& Aldsaith

Z Ih: 1, 24, 3] AR d A" 747t 87*0 9, 88+
1.0, 87 084, & A& 11108, 11109, 11+0.84, 2743
1.1+0.9, 1.1+09, 1.2+0.9, <15 4217]¢] ’\JXJFL
-147+08, -14+1.1, -14+1062% 9 U= Aol

2, 379 AR A 95 A} s=282 47 30129,

3.0%£23, 3.0£34 IU/L, d=Ez YL 22 15+£10, 1.4+0.9,
1.611.0 ng/dLZE °|7] &= Aol o dxx=528e
247y 41£26, 63103, 3.1+£25 IU/L, Z2A2~HEL 339+
17.1, 306+14.7, 35.8+t14.8 mg/dLZ &1 J+= =pol7t YUT)
(P<0.05).

1%, 23, 3¢ 27 67119 A= & AR FHAA-T
£ 03204, 02+0.3, 0.1+0.12A 177 23 Frell= 9w
zFol7F Gl ot 3w = 9n gl ZHol7h AR THP<0.05).

1, 2+, 379 A8 § Z}7be] A3 3282 05103, 04
+0.3, 0.3+0.3 IU/L, HEAFTE2EL 24418 19+16, 1.3+
0.9 IU/L, dl2=E&t] &2 09408, 0.9+0.8, 0.9+£0.9 ng/dL, =
EAZEHES 195487, 180177, 169172 ng/dL. &4 A=
A3t wlwate] Al wol A B on A FAEon 53
FAFZTEEY Z2AAHELS T2 Tl H|Fke] 330 oS
ofm] QA AR THP<0.05).

30 (&
rr e

A7l GAZE | A 17 T8 44, 278 THE 54, 37
8% 8ol AL & | A= 17 2wl 47 29
Ao 3aolA vl A AlE = 7 BITHP<0.05).
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