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(HZE] BHW WEREERBERIMELEMY (GnRHa) 5EMHANEKEZE (thGh) I
GIRIT LA GnRHa B8 X B % = 104 1955 & Pk il Pk 28 (1CPP ) 22 3 BUAE B i 19 ol 35 18 0L .
FiE KN EFETLHIZ MICPPR SR AMFMSON L (F1$9.0+0.78, Fik=10%) ik
RIT LS HGnRHa S rhGhER G074l (3141 ) X GnRHaB AL (4941 ) o WA IR YT A (1) T30
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ERTGIHE L (P>0.05) . 418 GnRHa'5rhChECAIRYT B GnRHa A Y BERGE B iy = 105 ICCP L 3
A B e, (HPRZGIC L AR I s, XFTCPP AR LTSI J A7 B g A PPA T BT, 45 24 RF (9% T 0 55
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Effects of gonadotropin releasing hormone analog and growth hormone on height in
girls with idiopathic central precocious puberty
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Abstract: Objective To determine the effect of gonadotropin releasing hormone agonist (GnRHa), by itself
alone or in combination with recombinant human growth hormone (thGH), on height in young girls (bone age>10 years)
with idiopathic central precocious puberty (ICPP). Methods  Eighty girls with ICPP (9.0+0.7 years old) from six
medical centers across Southeast and Southwest China participated in this study. They were allocated to treatment with
GnRHa+rhGH (n=31) and GnRHa (n=49) respectively. Girls in the GnRHa+rhGH group (bone age 11.18 +0.53 years)
were treated with GnRHa for 25.29+6.92 months and rthGH for 12.87+7.02 months. Girls in the GnRHa group (bone
age 11.03 £0.50 years) were treated with GnRHa for 25.96+8.95 months. The height standard deviation for bone age
(HtSDS-BA), predicted adult height, near-adult height and net height increase before and after treatment were recorded
for girls in both groups. Results HtSDS-BA was significantly improved after treatment for both groups (£<0.01) and
the HtSDS-BA value was superior in the GnRHa+rhGH group over the GnRHa group (P<0.01). Values in near adult
height (1576 cm vs 15744 cm), net height increase after treatment (4.68 cm vs 3.89 cm), and predicted adult height
after drug withdrawal (161+5cm vs 158+5cm) were higher in the GnRHa+rhGH group than the GnRHa group, but the
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differences were not significant. Conclusions

Both GnRHa plus thGH and GnRHa alone can improve the near adult

height in girls with ICPP with a bone age >10 years to a similar extent. Adult height predicted based on bone age in ICPP

girls following drug withdrawal is usually overestimated and precautions should be taken when this parameter is used.

[Chin J Contemp Pediatr, 2014, 16(1): 25-30]
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K& X PR R B2 (idiopathic central
precocious puberty, ICPP ) J& JLEE & UL PN 43 W <
Wi, SRR T Bt RER PN SAT L
HABERRE SN, A5 — 050 B LAATE B R ST
HHFEATH G, A B B Z 2 . H AT,
PEPERE R BB R LRI ( gonadotropin releasing
hormone analogs, GnRHa ) J&V577 1ICPP A %) 24
Yy, ERPEEGZR IR RER 15,
PR PEAETHAR , A RUHE 22 B i i DA T A 3] ek
LIRS S B Y. (iR R s
AILEHZ B = 10 219 8L AT 68t BT i)
AR, EE I B AR K, LIEUARE
REREL G, HE TS,

GnRHa Bk & H 4 A 4 K i & (recombinant
human growth hormone, thGH ) 77 1J BE /& i 48 X
FEOL Tz —, HERAAEF, HRZH
Bty AMEARRIBEFESE R, ez KPR IR
WgE 7, 2010 4F TUAERRTE (MR 2GR (id
1) ) 4, “GnRHa 697 HHff 4 A AR Kk
MU, AEAGORH RIS W] thGH TSR
KRB NAE S m, B HETM S KA BEL
XFIRWFFEGORE, MO MRS ™ o Ik,
A5 Z o atE . XIREE I = 10 21
1 ICPP % BRHIS GnRHa 07 rthGH {RYT
J5 B AR B B UL, AN E IR = 10 %
LCPP L AR FHEE S 1 X
1 B
1.1 HRI%

WL R B Be b I o — BE B JLRE . M B
FEREME T S LEBERE . JRM e L B
Be . DUNIRARHE A vE B UL, IR MR
S—BEBEJLRE, E A fE N LB BE Bl i2 1) ICPP
2 EE 124 B, ARAEWT TSN ABRAE S AHRBR R IS AT
BRI 80 B, FIAFERE 9.0+£0.7 %
M FE B FEA TG I 75 5 LU 251

(1) I K2 Wi R 1CPP e 3 M, L2 o 1 2k 1k
% (LH) {4 >5.0 IU/L, LH/ {2 0P i A4 i =
(FSH) >0.6; (2) #iR4E W >8 % Jf H 10 ¥
<‘Hik <12 %; (3) 72009 4F 12 H JiK /i 45
WIGYY, TE 2012 4F 1 H & 2013 4F 5 H W 10] pifi
Viih B4 U B (B mEK <len/ )
(4) L2y FH GnRHa 1897 18 ™A M DL B ik
HESEN ] GnRHa 18 AN H K LA IE1EiRT IS
thGH 125 6 4~ H V) I, {51k GnRHa 367 5 54
thGH Ai#Eid 2 4~ H;  (5) GnRHa JF UG IT7 I 4=
K2, RIVA YT HE L I AR 4 e o0l ) B
FAREZE < -1.0 SDS, HEBRPRMEMEE: (1) #5
PR R B, S 2A PN R T O A PR
H#; (2) LHRH &% 5 LH I§{H >5.0 TU/L
{0 LH/FSH<0.6 &5  (3) &b #: ok R 8i f
AR PR PR R, Anse R IR R G A 4
(4) HIFFERIEHVIRIEIIREIRT . AERBMER=,
I BIIREA A, O . RIERG. MR RS
1.2 FHik
121 #%FH7ES554 GnRH | 100 pgke
(30kg L F3.75mg) , &4 8 1K ([EFREEA
a5 ), FIEAARA, AR R R ) e 0
oL CELIEMENE . MR R g e ) dE17
PR, B RN 375 mg/ K. IRIT iR TR A 3 A
HA RG22 AR DA R 2 By . R 3 A
A Sy GnRH RS ™ S 1 h A i v
LH. FSH) , W LH A AE T B RHE N FR 57
WA, B 6 M EAFRATE . IIE B 11K,
£ GnRHa G711 2 th B m K R824 e/ 4F
AN, HiERAEAUN ACAE B s (PAH) JCH i
e BT RUL L N RS thGH IRYT,
fii ] thGH BT 20 28 PR AR A HERR thGH fifi 145 &=
JiE. thGH &4 H 0.12~0.15 1U/kg F- 76 B i 72
e WD IR AR bR (25 I bl . Sy &
PRk er s ) o HARIRDIBeE bR . S R
KHF (IGF1) | S = AR N+ -3 (IGFBP3 ) ,
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WA S8 AN EARZH ] thGH F TR 4. AR
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B (S8 2001 AEAE TR R A [R5 B 2 B it e 7]
UrBERE . hARE S LR 2 LB AL AR
Oy I SEA 2 B IS VR T, i85,
S I AITE 3k, BURBIEE B ) |
TN B A 5 5 PF € A Payley-Pinneau 2 ( &R 4
PAH-BA) ; &R m = (RIS & + Bk
(5w —13 em) /25 B AR fE 22 50 {1 (SDS)
J S BT E A, LL2005 AE AT L E Y S S
FRAEL T3 % 107 4 % B v AR b vE 22 05 ( HiSDS )
FIUGS I B 19 HiSDS (HISDSBA ) o JH TiPAL &
1R Y FR bR B AR B R, B ek (B
BT B 1 5 IR T R O B AT B v 25 0E )
A T A T8 AR I Y 22 (8 7 SR AR A Y 25 1
( A BA/ A CA) , brifEfRIREEEE (BMIZEH ™) .
1.3 FHitEHH

K HISPSS 16.0 Gt~ 5 A BRAN 53 B 4 -
IEADSRRITH R AR « brrfEE (x2s) £

7, A BRI FEAR ARG, 1097 AT SR
FHBE T ok 56 A IR 2S00 T oR A 7 4% (1Y
OB [PSO (P25, P75) | 6, #HIA] HeAesR Rk
RS o XIS E AT — e A 404, LUE
IR B AL B = o AR ST I 2 I Elogisticid
WM. P<O.0SHESAG I FE L,

2 #R

21 —RRAER
GnRHa+thGH Bt & 3097 41 36 31 7], L5 &
BHERTE 77205 %, RITHERTFHTE 9.2 +
0.7 % ,B7E 11.2 +0.5 %, GnRHa BAJH4H 49 f,
ok BRI T76+£0.8 %, WRIFERTY
1E89 +0.6 %, HiZ11.0 +05% (F£1), 3
Br KB W IRITIHER | IRIT AR 1RSI
Br R TR A R TR B = bR 22 ( HISDS-BA ).
BMI., BMI Z . isiff 5 & 55 P AL a] Fh A 22 73
Git2EE X(P>0.05 ), PHALEF g BRI/,
LH W& {H . FSH WE{H DL & LH/FSH FbAH 425 SR
WG (P>0.05), W1,

®1 WMABBFTA—MRABLLE [x+s8 P50 (P25, PT5) ]
= S DS 94 A NV = DN JELIEA ¥y s
o o TBEAER R WTHEE  WTHER  PARBA o BEREE
GnRHa 49 7.6+0.8 8.9+0.6 1346 11.0 £ 0.50 153+5 -2.0+0.57 1573
GnRHa+rhGH 31 7.7+0.5 9.2+0.7 134 £7 11.2 £ 0.53 153 +7 -19+1.13 157 £4
t(Z) i 1.211 1.420 0.473 1.295 -0.273 0.757 -0.337
P1E 0.230 0.160 0.630 0.199 0.785 0.451 0.737
&R
e BMI BMI BAMR AOEAR AIEAR LH W (H
ZH 51
AL N (kg/m®) 7. score (mL) (mL) (mL) (mlIU/L) LH/ESH
GnRHa 49 17.8+2.7  0.25(-0.33,0.80)  3.5(2.3,3.6) 3.0 x1.5 3013 18.3(9.25,23.22)  1.4(0.8.1.6)
GnRHa+ rthGH 31 17.1£2.1  0.11(-0.32,0.24)  3.92.6,4.1) 2.8 +1.1 2.6+0.9 20.1(12.1,23.4) 1.3(0.8,1.7)
t(Z) {H -1.102 (-0.826) (0.597) -0.385 —-1.138 (0.604) (-0.587)
P 0.274 0.411 0.552 0.702 0.259 0.548 0.559

2.2 WATFMEEAETRILE
GnRHa+rhGHEXAIAY7 4 GnRHa - 2135 Y7 i)
[25+7 (), WHFHFEL106 £ 10 pe/kg;
FIR A W HrhGHEF ]2 1.2 £ 0.84F, rhGH
EENAITRFEI13+7 (), rhGHAE A H
0.14 + 0.02 IU/kg, GnRHa®LJH4H V44749726 + 9
(H) , ¥R FHFE105 £ 11 pg/kg. P

GnRHaFHZ5J7 2 . IR a2 R g2 E X
(435 1=-0.352, 0.468; P=0.726, 0.641) .
GnRHa+rhGHEX AR Y7 AL 1H IR 7 B34 5
FON149 + 6 cm, T AFE B A EI161 £ 5 em,
HiSDS-BAE= 2B} “-0.7 (-0.87, -0.44) , 5I5J7
W LB B3 kst (Z=-4.272, P<0.001) , il
RAT B i A 40 B 554.27 (1,12, 8.66) cm.
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TE G A R UAFE S R 157 £ 6 em, 8 T i5%
A EFE50.90 (-3.0, 3.75) em, ZRTGITFE L
(Z=-1.098, P=0.272) , BHYREITHI S =R
4.68 (1.82, 8.35) cm, {H 552} 2 & =11
2l R-2.79 (-4.59, -0.55) cm, (KT HAELPE
HE (-0.12+0.96) SD,
GnRHa ¥ AL IEIGIF I B R A 145 + 5 em,

T B AE B 158 + 5 em, HiSDS-BAfEZG K
1.2 (-1.69, -0.77) , S5iAJriitbicss @&k
H# (Z=-5.508, P<0.001) , T piAF B 5 i it
MM B E1.25 (-2.14, 4.74) cm, FEWMELSE
WA A E S 157 £ 4 em, B EAE S S
0.20 (-2.25, 2.5) em, R LG E XL (Z=
-0.196, P=0.845) . #Z5YNGITHTE i 15+3):3.89
(0.84, 7.25) cm, {H5{525HF T2 B & 1) 25
fHM-1.33 (-4.55, 1.29) cm, KTHAELHHE

cm

162 - M GnRHa

B GnRHa+thGH
160 A

158 -
156 -
154 -
152 1
150 -

148

146 -

PAHBAO PAHBALI NAH

Bl AmERTAERNRESSRIZLNFES S
B PAHBAOFEAYT R TN AAF B 7, PAHBA AT 5 (525 ] 13l
DURAE B i, NAHAEWUGESS R 0T AR B 5

(-0.36+0.78 ) SD,

GnRHa+rhGHEK A IAIT 41 5 GnRHa o 4]
Fede, PHALIRIT AT . S TR AR AR B e K 42T
R EESTLSEITFEX (P>0.05) (K1) .
EYT W], GnRHa+rhGHER & A7 414 K 3 %
k6.7 + 1.8 cm/4, B & T CnRHaf 41
5.0+ 1.4 em/4E (1=4.482, P<0.001) ., fZ&W5
A, GnRHa+rhGHEX A HZH G AE S e . B
AR . IRYT R IR AT B R S A LR R T R
Bz 2 (PAH-BA ) | T AFE S S5 5E
B B v 2 22 SR AR IS L F GnRHa L AL, (H 22
SIG I EE L (P>0.05) (K2) . HiSDS-BAf5
25} S HtSDS-BARYIA YT HiT /5 261, GnRHa+rhGH
BEAIRITHM B FGoRHaM A A (505 Z=
-3.373, -3.56, #P<0.01) (K3) .

NAH-PAHBAI (cm)

] 0
Ey
0]

NAH-PAHBAO (cm)

8
~15 ° B

-5 A
GnRHa #1141 GnRHa+rhGH B 441 GnRHa 1141 GnRHa+thGH I 441
107 10
5 5
: £ o
= 0 =
= =
& 5 -5
Z 5 z
- “-10
-104 154
-151 5 C 201 D
GnRHa HLH14 GnRHa+rhGH B354 GnRHa B4 GnRHa+thGH 541

B2 WMABILETWEERLE A BEFESES
TRYTHTE R T B i 2 22 LU B BT IAR B 5 S 45 IR VAT I
W T o 2 22 LA C HRIT AT B o S I AT 410 B i 2 22 HUAR
D: RYT R E I TN B i S0 B i 2 92 LA

14 24
v 21 o0 a 22}
z g 0 0
& & £ ]
Er 0 Er ! & 0
£ = g
=z =2 = -1
2 £ ®
s -2 4 &
9 & 3 Lk
& & =
4 A 4 B -3 C

GnRHa ¥4 GnRHa+rhGH B4

GnRHa #JH#4  GnRHa+rhGH B4 41

GnRHa #H4]  GnRHa+rthGH BE454H

B3 WARTE. FHNRUARERMNSSIREZLE A BT RTINS ShREZ; B BT 2 250
HRETIILY S AREZE ;s Co WIERAS RN AR B mibnfEZE; a: 5 GnRHa SUIRAYFLLILEL, P<0.001.
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2.3 JTREXMES T

XF 45 T8 A AT A DG A AT R B, 5 OUER
25 AR 42 3T AT B R AH OC By 48 A A s A B
(r=0.423, P<0.001) | JAIFHT (L) B
(r=0.581, P<0.001) . HiSDSiAYFH} (r=0.532,
P<0.001) . JRIFETEE (r=0.199, P=0.077) .
HtSDS-BAJAYT AT (7=0.548, P<0.001) . PAH-BA
RITRT (r=0.548, P<0.001) . BEAIrhGHIAYT T
FIHISDS (7=0.528, P<0.001) . BXFrhGH Y
Bt (r=0.302, P=0.014) . PAH-BAEFHrhGHHT
(r=0.596, P<0.001) . GnRHalrhGHZy¥iHYT
R N o RS /511w e B = =10 W T B2 1 B s b
— 5 DR AR I8 B 3845 B ik R AR X R A G A
T T e 2 N KlogisticiZ 4 [T 3047 &k P4
HAEBALH S ( Wald=11.108, P=0.001) FAYT
LRI = ( Wald=12.358, P<0.001) i#EA ]
A5, AR N21.128-0.377 x L H B B+
0.249 x PAH-BAJRY T,
2.4 HAIgR

I A W8 X G R K B IR S 25 N R RO,
GnRHa+rhGH B &R 97 41 09 B I 09 2548 / SEBR 4R
W R 2216 ( A BA/ A CA) FEH K 051017,
GnRHa P ] 41 ¥ #4 78 0.50 £ 0.26, P 41 [A] [
B2 gt B X (1=0.262, P=0.794) .
GnRHa+rhGH BES6 Y7 41357 )5 1) BMI Z score
0.06 (-0.33, 0.33) , SiRJTHTHLEZE T 4T+
=X (Z=-0.098, P=0.922) ; GnRHa ffFH41iR7
J5 i) BMI Z score 2} 0.573 (-0.08, 1.33) , ®IAJT
HiF- 400 0.25 (-0.65, 0.74) , 5877 AT LK
ERAGIHFE X (7=-2.282, P=0.022) .

3 iTtit

Lazar %5 " (U85 R0, XFTAEIS 6~8 B
WRPEPE R B2 GnRHa 1597 2/0 2 )5, KM
BT B B BR YT A0 B O . e
By AT X T SEBRAE S >8 F 10 55 A
Wik R L #, IGITRHER 8.9 0.5 %, G
5 156.9 £4.7 em, BA-CA 2.3+0.6 %, JAYTF ML
P T B 5 152.8 + 6.8 em ( HISDS-BA: —-1.1+0.7 ),
BT JE AR & B 55 1539+ 4.6em, £ WA YT
Je W AT B v SR T R TN B v A A, HE R

I8 2 AL B R, 3R R GnRHa 36 97 X ik 3 Ut
KU BAGEH AR, AR LR, X TFR
>8 % H it =10 % H <12 ¥ By ICPP & %, %
GnRHa B4 thGH 8050t GnRHa Y075, BKETA
72 B 1T 4.68 em, GnRHa S 2H 5 55°F
BIHAm 3.89 em, ZR LG FE L, IR RR
fH 245 Lazar S50 ARIR 7 — & EANIRAL SR 5 &
Pt e, AW B e oy TR
I H W i S B T g 92 E
e, WREAE ABFR IR e 22 70 AR
GRS, TIPS W IS 25 GnRHa
RIT, WATTREE —ERE LAEE R <12 51
ICPP L HE M BUEL B,

XTI A thGH {6 97 g 75 fif tk 1CPP /8 35 v
GnRHa J5 A KIBGE . BB 75 208 AT B = A TE
4, EAMITZEFE, GnRHa 5 rhGH BEEIEITE
B2 AERL ., B GnRHa 3677 4H 4 5 & iy el
B P, {H Lanes 25 " X 10 47 FHHEA:
KR = 108%/MALERH GnRHa 5 thGH (
H 0.1 Ukg, #EEES 6d) BeEIBIF 30~ H, &
PR REME AT B o Je— R SE A i [ U AE AR
/b K thGH Fli it /b, ERIT AR AR IR = 1
#&/NJLERE, thGH & H 0.15 1U/kg 0.1 TU/Kg B
AR SR VE I M ARG R, BXATA
JPA A K R I 5 T GnRHa B4, 1R 1RIA
ST, e W B An e 25 3B LA SR YT RS T
LG 2EE, PABEIRT AL T GnRHa 1
4, Z2RA50TFE Y, B, RARAFEIT
BAF B i, AR VR RIS | FET BAE B
5 B S A 2SR Y LA, PREGERBIRYT
LML T GnRHa 4L, HER TS F L.
S EAMIFE LR, ARV GG 2 A thGH
HIT AR (P 14F ), ABY KA,
FEA KGR T JE G — D5

AHETE B, AL AR LSS 24 B 1) T s A B
1 5 U B i i 22 (E A S AR KR, HRZ
F Gl XAEVEIIXT ICPP (2, 5 1R i &
B ANERGE Y, TR RTRATT, A5 2
2% B E AR AT REBE A, X4 %3 GnRHa 5
thGh BEAIRYT I FAF 25 00E , 7RI RIRYT Hh
SUER T X552 AR 28 B 5 1 4 R R i 47 ot
Z N E logistic & [m1IH 4317 K 90 KA 4550 B 5
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GNP SR E= =Tl NI}/ o R T PO EZS
B e S P A FH A 2 3t A% 0 B o RN T SR ) 1Y
T B 5, W GnRHa A1/ S B GH 2593697 1L
I BN et L S m e . P4 BAYT it
R AR B B AR RN, BMI Z (E7EEA
IHIT AR KA AR ITE M GnRHa 3697 )5 A7 B i
B, X FEKIES: T GnRHa H1 thGH Pifh 24 B
U022 G LA R XA PRS2 0]

Zil, XEi=10%8{H<12% MICCPL HE,
GnRHa 5rhGHERBIAYT S M GnRHaiRYY, 4
A REFE— o TR B L kst HO AR ¢ By, H ik i
B (<14F) MIBHRT LA XMICCPREIL
iz B I TOUI A B B PR R EE L, L AR
2 A TN 25 ) 1% = At
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