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Considerations on the improvement of height benefit in children with central
precocious puberty

LIANG Li-Yang. Department of Pediatric Endocrinology, Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University,
Guangzhou 510120, China (Email: liangliy@mail.sysu.edu.cn)

Abstract: With the changes in various factors such as genetics and the environment, the incidence of childhood
precocious puberty has been gradually increasing. Improving height is one of the key issues in the clinical management
of precocious puberty. Currently, gonadotropin-releasing hormone analogs (GnRHa) remain the preferred treatment for
precocious puberty, but their effect on height improvement is influenced by multiple factors, which may result in lower-
than-expected height benefits. Combining recombinant human growth hormone (thGH) therapy with GnRHa treatment is
an alternative strategy to enhance the efficacy of GnRHa, but there is still no clear recommendation regarding the timing
of their combination. Considering the current status of precocious puberty treatment, it is crucial to reevaluate the effects
of GnRHa monotherapy and combination therapy with thGH on height improvement. This article discusses strategies
such as combination therapy indications to guide clinical medication and help children with precocious puberty achieve
[Chinese Journal of Contemporary Pediatrics, 2024, 26(1): 19-24]
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optimal height benefits.
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&, WSS M RS (final
adult height, FAH) Z45t. CPPI&YT7 Hixn B EiMfilvE
KE R, SRR I PO IGE FAH 7 i
PERR I R BT R 25U (gonadotropin-releasing
hormone analogs, GnRHa) J& CPP B &R I7F 259,
KT HABETRUGE FAH AR AE AR A o B R
GnRHa (Y7302 B Z R0 A R A 52, 104 CPP A&
JLFIN R N B & (predicted adult height, PAH) ™
FAZAE, HY ] GnRHa 167 BB i dias A
7R 3% — Ry RV 5 5 TR K A AL N AR KR
(recombinant human growth hormone, thGH) WBIT,
ARk Z I RIF SR oK, PAH ™ H 2451 1Y
CPP £ JLYE GnRHa &4l B34 rhGHYRYT, TIRE

B TG Bk, EIm R LRI G IR 7 I i 4
NS el P 72 5 B I S o U S A B
GnRHa F B 5 i A FHAAAE I s Al 7, HRTRY
L RSB S IR YT 4 BT, A BN
[ I PR 5 AiE CPP & JL 3% 52 82 ] GnRHa 16 ¥7 5
GnRHaBX & thGH IR YT J5 19 B e B8 15 L kA T 4 T
WA, DA b R 25 32 48 =, Lk cpp &
AR s IR YT R R

1 CPPEIJLE®EGnRHakfF, B5%%H
GERGRI:RI)]
1.1 GnRHaf{EFHLE
GnRHa 5 T R Fi7 42 P4 B 20 B 1) 02 P i i 25
B R Z RS TR, A8 SRR IR
ERMZ (R kAR ), GnRHa X 3 &
GnRH SZ AR M RFS G H & A T IR 7= A I
R, FE A0S HPG Bl , ol £ 4 B 3R 43 s ek 2>
AT & 7 UERR . SRR R e 7
1.2 ERMEIRERRE NG —H GnRHa &7
1& R IE

IR [E 2015 4FF1 2022 4 1y X PEVE R G2 I 5
BT R FIN (DUF R BN ) & RS
el P MR A 3 R T 2R el e L3 v i i
L CPP LI BLLL & BLET AT GnRHa {677
(1) Pt JERICPP, FBM L8 VRIEE — 1
fEL T I G Zetb A Kb ) . PAH
Z A [PAHAHET- X 5 & PAsEHE 55 (target
height, Tht) P,]; (2) 35 CPP ELHEA .38
roAmd; (3) iRl HHW (early and fast
puberty, EFP) , BI7EF SRR E I th e R f

EE % 1 R R B R, S FAH, IR
1697 PR A R LA SRR A GnRHa 16T 1%
AT i1 e o s N L
1.3 GnRHaiBJTRI & CPP 2 JLHIE U A &
=71 FAH

H 1980 4F At ], GnRHa f#9%1 FH T CPP fiY
G RIAYT ™, Z IR T FH 25 256 32
GnRHa X} CPP i LAY 5 15 3k 2 H A A X8 U1 097
o —J7 T, GnRHaiGy7 %L BUSA B A Bk
S, CPP L2 GnRHa VRIS, TR A&
o (BRI F 13%) B3E S TIFRIGYT BT PAH
(PAH,) "o 5—J5 i, GnRHajAJy7 il k3% FAH,
W 7% & M GnRHa if ¥7 41 CPP/EFP & JL ) FAH,
FAH#R#E22H  (standard deviation score, SDS) Al
ks (FAH-PAH,) LT X a4 s,

R, ARSI ERFARWA, A
1 GnRHa %F CPP B L FAH fU B/ E AR . £ 5
TP F GnRHa Y7302 B ARTRTT BT A ARHE . i |
TRITRFEEIT ] . AT AT B e 2 N R
M, AT S0RYT IS B s R a5 I T T

2 HBEMGnRHaigfrX G EHKEERAZE
SEIRIT EIRE Z MRS

2.1
Y

6 Tl (<6%): EWILPIEH 6 % 5t ih
GnRHaiRY7 Y CPP L HE B mk s % . BH
AIBIFFE AT LA — f, 6 2 A2 KA CPP 4552
GnRHa {697 M i L, HIARYTJ5 FAH B 3 & T
PAH , F Tht, Tl 6~8 % 1) & JLIAYT 5 FAH LIk F]
Tht "' {HERIEIIESE 6 % Hif GnRHa 97 7] 52 B HTAf
Bk as oot b2 b

>6~<8 % 1 IZAEWY B GnRHa 1697 1Y B 55 345
PR, EN IR EIR>6~<8 X L B IR AT I 4R
25, AHIG ARHIE I WAL B AH B G (25 . A 9T
T HF GnRHa JAYT XA B UL B = HoA R
SO, FPUN 5 SDS R | B I/ SEPRAE IS
TR PAHFE s M, JRA RS SZEE GnRHa
TBIT AN S5 >6~<8 2 5 A WA s i) CPP R LY
FAH, 5ARIBF4ICIH B2 ™,

84 )5 (=8%). MEAMI KL L F8% UL
CPP Zr #4252 GnRHa iR Y7 J5 FAH B/ 3k 1 sl A
ek, AHBIILEETREFBRTY SRS ET

GnRHa HIEIGIRIT IR S B B RMIALTFHE
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B (B RCH ST o, BRI 8 % UG T IR 153
GnRHa JAYF AN AT LIS PAH . 2 B b ik i, 52
A G ks

gk A N 2RI PR ST 45 5, Al AT RS
K 6 % Fi 52 GnRHaJAYT B B Sk 25 W i, >6~
<8 % HA N E G Eakas A 2t =85 5
FECEVE A R . AR AR TG PR e A A
CPPfiify (JLIL8 % LI, IHAEMiL)a MuT AT
BT T, DLOASI LAY B 4 )R .
22 BRIBMB®EBENSE GnRHa&TH S
BREAX

X T, R R R 1
AT o R LRIATT IR A P R R B GnRHa &
RIS EES R —, B ™ B, AR
PRAEIS R TT>2.6 2 AL, ¥H GnRHaiGI7 )5 &
3% 3 (FAH SDS-PAH SDS K 1.4+0.4), i
A S PR AT IS R T <2 2 A UL SE B el
# (FAH SDS-PAH SDS -0.2 +0.8) ., FETI%MF5T
gER, WHELCE R LR TR 2 F N RILERZ
GnRHaiRYT, FEJFIRIGITHT, ZSE T H T
5l GnRHa1GY 7R 4544

BritzAh, MR N, BFiT
ARG IRTT B R R BIE, ARG R LE A
KERKERE. Bt L EHRET 1255 B
HEHREL14.0%, B AP GnRHa R, &
R B AR AR 2
2.3 GnRHa BTt R GVidETHRINMEE A

8

GnRHa JAYT AT R CPP LB GV, i HE %
b, DT HE K i A K R il A s R, R
FAH ™' (HFEH 3 L, GnRHaiRYT BRI &
POV E TR (BREEFEHLIT), JEmnThe
TorEIR B BAE By Y X — L fiE 5 GnRHa
BTSSR S 2K -1 (insulin-like growth
factor 1, IGF-1) A PIIGPERRARA ¢ 1 2, WA HE
IHA F GnRHa jA Y7 1L B2 H HPG SIS e gm b, &
BB KT TR, DT 5 ) A K B AR
B GVt B S > A, GnRHa B3R IEH# 1)
AR, i A A 5 Al AT RE S GnRHa 33
AR IR R P Kk 6 4F 1 Rl U IS UE
S, HBARFE GnRHaRI7 BYEE 1 4F GV SDSAb FIEH
TN, {H28% 1Y 8 LTESS 24F GV T FE2]-1 SDS
PR, 58% 19 CPP & LAEIR YT I E) 2= /0 8 1 ik
GV FREZE-1SDSLLT &,

SR E , W GnRHa 1697 5230 & 8 T
ANHE T B CPP R L, JEHOOE T 4R 8 Fl - 1 4%
Ky crp L, HRFpmA Kigfes L, B
GnRHa 167 AT BEJCIL 5 05 FAH, BTk, I
IR B AT 2280R G chGHIRYT LASGE B gk 4t -

3 GnRHaBt&rGHES SR A T AT
R4MNE A GnRHa 87 R B BR M

I DR A A AR LY B e 3R 2 de KAk, 1l 2 LA
NIEML AT % & GnRHa B65 thGHIBYT -
3.1 GnRHaBfrEHI GV IiTE TR, REE
BMMGHBTAH—SHESTER

B4 thGH AT AT 2l B ] GnRHa yA Y7 19 ] 4=
KIMEFIGF-1 AR, 97k GnRHa BRI H2E
KA 2, (B EARE G L A R . I
PRAFGE W H K GnRHa R 7 5 GV i BT BEAE R Hk
BIRITHRENE, PARIEAE R . 3 WF 58 IE
52, 7 GnRHaiRY7 i B GV<5 em/AF B 4E 3 4
H GV<0.4~0.5 em/H 19 & JL 8K thGH, 7R
GnRHa Bt 4 rhGH A J7 40 1Y & B =3 3 25 3 5
GnRHa 36 97 40 W & [ (10.69 £5.73)
(7.42+5.76) cm, P<0.05] ™', ¥£ GnRHa &7 )5
GV<-1SDS {9 2 JLHBE A vhGH,  [R#£ i 7R GnRHa
B4 thGH IRYT 4L A B B3R 45 8 GnRHa iR YT
A, RIBITHEL [ (9.51+0.53) emvs (8.07 =
0.37) emvs (6.44+091) e¢m, P<0.05), HHjf%
Bket (FAH-Tht) %5 GnRHa 77 415 4f

[ (40+05) emvs (2.00+£0.27) ¢m, P<0.001) ],

ARG TAAGEE] Tht 7

H 2 FH I GnRHa 16 97 L B GV
<4 em/AE, W& GnRHalES thGHIRYT ., [HEE
AR SE RS, AR B m A s, Bl
GnRHa J&Y7 ATE] 24 GV<5 em/AEIT, B A] 2% (B4
thGHIAYT o
32 BKBITHPAHEEZ RN GSTEZIRE
BE&MGHET AN ES SR

[ N SR I PAH ™ 2 i 1 RS
thGHIRYTY ' WIBHEAFSY W7, 78 PAH<P, 5 Tht
-2 SDS Y CPP B JLH #E4T GnRHa B thGHIRYT
¥ GoRHaJGIT LM HE, BEAIRITALEE 124
Ao 8244 RS 30 4 1 B T

[ (138.40 +8.63) (143.40 +7.56)

(141.80 +7.82) (148.30 +7.24)

cm Vs

cm Vs cm,

cm Vs cm,
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(14330 +5.16) emvs (149.50 +5.26) em]. PAH
HEE K, HIBIT S VAR FIAR 2 4E 1 GV I R
[ (6.18+1.08) cm/AF vs (8.74+2.14) cem/4F
(492 +1.41) em/4Fvs (6.85+3.21) em/4E]™; 7
PAH 2548 AR [ A s L b AT 3 41 28 K i ]
FIERAIRIT KB, HAH SR 5 ¥ H GnRHa 2
FHEE [ (922+£6.03) ecmvs (4.72+5.01) cm, P
<0.001) ],

AR, EARIR YT T B A Y L]
MEEB IR YT 3RAS T ) B i i . WFIEIIESE
TE B m<PAH P, E{<ACBE 5 5 - Y(E P, CPP (8L
T T GnRHaBES vhGHIRYY, 5 H GnRHaiRYy
AR, BREIRYTLL 3 4 PAH SDSHS T (1.66 +
0.66 vs 2.35+0.93, P<0.001) HI & & 1 K SDS
(2.5+0.75 vs 293+ 1.02, P=0.048) 2T &5 >
WA H 48 BAER IR IR YT B CPP L R4 B4t
B/ MR EL AT DL 2% BB GnRHa BE&- thGHIGYT 2, &
MEE/INE R L3 B ST RIFE . WS, [
R AR S 5 2 MRERE (-2SD) 5553
B (-1.88SD)

R, 16 ARE I PAH<P,E Thi-2 SDS, & & ™
HEZBILIL T 2W o AN epp L, 5]
*H GnRHa B4 thGH AT .

3.3 BB AMEES MGHIEFRAISH S BB

] P R A B S AR T 12.5 %
BEHL 1402, WREILAEIHAH GnRHa ik
5P I s B £ /0 B i) % R EC A thGH R
J7 o B B — 0 I 20 4F [ [l Jo vk Bl D BF T ) K
P, 1EHE%Z GnRHalBe 4 thGHIAYTF IO ILHY, 5230
BEHERE (BRI EKs5em) BEBJILHGELGR
SEIFEE R R (11.00+0.11) %, METRIZH
BEaas BILAER [ (9.00£035) %] A&
2255 ¥ GnRHaiGY7 S8R0 3 B s akas L,
HE ARG IT B (10.80 £0.06) % . i
TEAL S B KN T, HEilt<11 B, B
JL# AT N GnRHa YA YT FHARAS I 2 0 B i K
LG =11 ZuE, FAHEMN GnRHa B A thGH IR
Jr ks o o7 —WAE B R EE K CPP R L H 5T
GEHESL T X —A, T GnRHa IR 7 4l
CE#R (11.65+1.37) %], GnRHaBXA thGH iR
P [ BN (11.68+142) % ] 1 PAH
[ (153.49+4.18) cmvs (158.21+4.16) cm, P
<0.05] . GV [ (327+032) em/AF vs (598«
0.46) cm/4F, P<0.05). HmSDS (-1.02+0.37 vs

-0.52+0.27, P<0.05) ¥ EUGE, HERBKAIRIT
I B 07t ST 3 B 1 AT X I A R

I RIGTY o, M EILR2 CPP I =11 %,
A # I GnRHa R YT, 7 % J& GnRHa &
thGHIRYY, VAEIER KRS E KGR, s
Ak o (AR B A, BT 14 2 B R
156 FH thGH I 7 UL 50 ME S PR B v 1 2
3.4 FRRAMEA hGHIBFFAIMES K

W LR WA 5B, CPP L= % L H]
GnRHa 097 19 B = CEAE A BR, s0n] Ut /E
A thGHIRYT AR IR FHE . TR ERE DT ™ 1
N, fE28 B CPPEILY, M FHH GnRHalf
P [FHFER N (8.52+2.13) %], GnRHalk
A rhGHIRITA [PFHAERE R (846+2.12) %] Y
PAH [ (155.21+38.81) em vs (159.13 +39.79)
em] . PAHXIIE [ (3.93+£1.01) em vs (7.77 %
195) em]| Fl GV [ (483x121) cm/4E vs
(756 +1.89) em/4F ] B F k% ., HATH R
GnRHa B A thGH IR PIT RUM B K 24 vh T3
AEIE 8~ B Ry EL, Ik, FRMARISSRE, WA
TH A TEAR WA K CPP R L H R IR B SR T 0 &
R BGEETE O

gi b, WK NS S SR AR, HEJLI B
& W HER ] % & GnRHa B4 thGHIBYT: (1) &
2™ E (PAH<P, B Thi-2 SDS 8 45 & B A1 4%
/INARUE) 5 (2) GnRHa 3697 1 (8] GV & T F#
(S em/fF); (3) FWHRK (LHE=11%, BHEM
KATH) ; (4) FFIRBRK (ZE., BERHM AL
A
4 GnRHaBt& rhGH &8 B E 5 /Y 18 8
41 EEBREETITE, BRLYEST
rhGH {RY 77 BRI S T ZE M ARl .t TR E
R B AR 48 A EEI CPP R L H HUBE F thGHIA
57, B, sz CPPARIE thCHIRYTIT . R
P Gk AA KR LBHIG PR N
PR O R, AR RN B, thGH Y 2
IEIT LAERL B FRE 2022 SE A BE D RFIT AR
CPP B JLHRR T #:5Z H 1] GnRHa iR Y7 A1 GnRHa
KA thGHIGYT =30 1~ H T s f e ek, 4558 10
7N, GnRHa¥k G thGHIRYT R (0~91H) BIL
BE5 9 H GnRHaiRIT L E B E 25, HfEIRTT
1~24R 5, BRGIRITAR e i T, RS

e DD .
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BB CPP & JL3E57 GnRHa BES thGH VEIT YT A
N 1A, BB, IGIR A CPP BRILTE %
GnRHa A thGHRYY , EEBUHYT R ZE DN 14D
I, USRS ERAE S R
42 EIEhGHIEITHIE, BRidEiET

BRI BE VAT I e i B hGH AR, B
B R K 0.15~0.2 TU/Kg ™, I IRIATT
AN B O e K HERE T . eAh, CPP L2
rhGH I Y7 19 [B) 07 2 109 W00 B v 3K 25 AH D8 b,
6N AET X . WA B BB K 1
18 B B B i bn v 25 T PAH 784025 28 MRS
DA 2% TR IR YT I SRl ILIRTT o

5 CPPEILEEHRZHIRKE

I IR 52 B v, R 2 %0 CPP AR L GE i
GnRHa JRJ7 1T 3% FAH, 1H 5 &332 82 RN
Fm . RIRTATT AR SR U R I R R 2
B2 Ah, H R E S R R B R s R
GnRHa & 97 B 0] GV 3 B B 55 (R R #0452 i
GnRHa X B = e sB/EH . Bk, #2 JLATRE
FFH R H GnRHa B4 thGH J7 22 DA SZ 91 5 536 T
JRAE B N AME AR A thGHAE A CPP 9
HLIAYT , 5 B A IR R UE 4 2 B 384 CPP & L]
% & GnRHa KA thGHIRYT 58, LIRS Ry &
R, TSR, IWRSCE T RTTE H H
B VEATEON, T4 & L SR A T IE L
BB, ST EUE I RIEE Se R SR, W
R AIBI TR . [R5 3] chGH IR YT I
AR, YR YT W) e R Lk A7 7 %
IS FRAEDIRE . BEAR I 22 IGF-1 7K

1‘2% LszJO
AR, B BRSSO IR G107 19 B &

ZiRMUL IR A5, —RIEIA R, B= Rk
A BT e PR BRAF 5T ;. WP ST A
JES B, BIERIRST AR . B R
HRHIIEAL 37 A 45 R B S BRI 7 17 AL
WO, X B AR 48 R AR, B4 AT
TEX G WAL, BUABFIE4 R 28 1E CPP & &
hEEAT, BEMASCEEE) IR, RS L E
FAEZESAIA Al o

L, KA T BUA ST T EE CPP AR
LI B 45 Rt HE B, GnRHaRYT I N4 &
KERDFRE . wiinS e, SigEE. GV, PAH

GFZITMLEE VL, EEAMR . = TR
LT HR A thGHYAYY, HATH ARV, I
R LA S BATIE R, RIRHE T R
WOV, e e LOE BRI RIRTEE T, AT fiE
5 BUBEAE B 3R A

GERSIL IR FLESF B

(& % X #]
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