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(=] HNY HiTEAH AL K ZE (recombinant human growth hormone , thGH ) J&J7 AN [6] 75 R 4%
INIE LI RASCR B 4k o Jitd: WIBUHE Sy B 2005 4F 8 H % 2015 4 10 H 7E 5 R EE R R E L
HPEBE N 43 W LR 122 W o B /NAE L 200 1], I i A K ER B = 4E ((growth hormone deficiency,
GHD) #JL 73 %[ Bk 43 i, 2ok 30 4], 4F 8 (9.5 £3.3) % |, 55 & %% /IMiE (idiopathic short stature,
ISS) /L 56 [ 557k 22 ], Ltk 34 ), AR5 (8.9 £2.7) % |, KA L7 G AiE ( Turner syndrome, TS) /& )L
50 [ 4F#5 (9.9 £2.9) % |, BN A B IR ZE (small for gestational age, SGA) £ JL 21 4] [ 5B 8 4], Zct4:
13 4] 4F4% (6.3 £2.2) % |, vhGH IR 97 2 ~ 4 4%, VAN [R1 9 PR /INAE 8 L B v 22 b AR AR K HRE
(growth velocity, GV) . B B b5 1 22 /{8 ( height standard deviation scores, Ht SDS) {4 i 5 %% ( body mass
index , BMI) {545 50bn 22 43{H ( BMI standard deviation scores, BMI SDS) | ‘& #% ( bone age,BA) (2 £
{5 (final adult height, FAH) ()22 5 JFMEEA RN . 85 (D% thGH JRY7 5, HIRAS [ K2/ N i
JUFEARK BERIG T AT A I B K, BRI 1 K E W, 2 0A 8 (11.23 £2.63) ,(9.91 +
1.67) .(8.45 +1.83) .(9.78 £1.72) em/4F s IRYTHE 2 ~ 4 AE B WINGE . D% thGH JRYT 5 , AR B %
/INE L He SDS 3Z4E M, Horf GHD L He SDS 7484k ( AHt SDS) B3 (2. 12 + 1. 12) f F 1SS L
(1.51 £0.82) TS HJL(1.23 £0.73) }2 SGA & JL(2.07 £1.04) . QKD ALK GBIl HE g
FRIE TR S, @2 thGH JRYT Ja , AN Al RUE/INAE #8 L BMI 2 BMI SDS #4248 | FHiia
G 2 ~4 4, ANE R /ME LB X F I BT, AR R, 851 thGH X} GHD |
ISS TS SGA £ LI B i YA K AE T, B[R] A A9 28 /N A8 JLIA) thGH P B AEBOR 25 7
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[ Abstract ]| Objective To investigate the differences in clinical efficacy and safety of recombinant
human growth hormone (rhGH) in treating Chinese children with different causes of short stature. Methods
From August 2005 to October 2015, 73 children (43 males and 30 females, aged 9.5 +3.3) with growth
hormone deficiency (GHD) , 56 children (22 males and 34 females, aged 8.9 +2.7) with idiopathic short
stature (ISS), 50 children (aged 9.9 £2.9) with Turner syndrome (TS) and 21 children (8 males and 13
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females, aged 9.9 £2.9) with small for gestational age (SGA) were enrolled from the endocrine clinics of the
children’ s hospital. The height (Ht), growth velocity (GV), height standard deviation score ( Ht SDS) ,
body mass index (BMI) , body mass index standard deviation score ( BMI SDS) , bone age ( BA) , final adult
height (FAH) and side effects were observed during 2 ~4 years of thGH treatment. Results The GVs of the
enrolled children were significantly increased in the first year treatment, reaching 11.23 +£2.63, 9.91 =
1.67, 8.45 +1.83 and 9. 78 + 1. 72 cm/year, respectively, and then decreased progressively during the
succeeding treatment. The Ht SDSs of the enrolled children were improved year by year, and the change of Ht
SDS (AHt SDS) in the children with GHD (2. 12 + 1. 12) was greater than that in the children with ISS
(1.51 £0.82), TS (1.23 £0.73), and SGA (2.07 £1.04). The FAH in some of the enrolled children
was documented and found to be close to their target height. After 2 ~4 years of thGH treatment, the BMI and
BMI SDS of the enrolled children were slowly increased. During 2 ~4 years of rhGH treatment, the BA and
The rhGH
treatment can effectively promote growth in the children with GHD, ISS, TS and SGA. However, the efficacy
of thGH differs greatly in the children with different causes of short stature. The children with GHD show the

puberty of the enrolled children didn’ t advance, and side effects were rare. Conclusion
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most obvious effect, followed by the children with SGA, ISS and TS.
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JLE BRI AR 2, W WA A KR B = 0
(growth hormone deficiency, GHD ) | 4% %& 1 %% /N #iE
(idiopathic short stature, ISS) | Turner Z% -5 fif: ( Turner
syndrome , TS) & N & B IR 2% (small for gestational age,
SGA) HURBRIIREWR | A B 55, HAH A4 KM
% (recombinant human growth hormone, thGH) 2497
HR o R/ MIE AT 0T H 26 [E FDA ditiE rhGH
JHF GHD ISS TS J SGA If77 LIK™ it Z W T ittt
rhGH REAE S I e /INAE S8 LAF AR AR, KMl
B ILZ By s (HAE X T AN [R5 P i) 4 /N aE A8 LA AR K
RORIE TR 22 57 M = R IR EL D . EAMIFSE AR
i, thGH 3397 2 4F, % GHD e 4 KAFE & W i, TS |
SGA JY A% )5 F GHD'™  {HX$F 1SS TS K SGA J7 4k
7% J5 GHD MR 2, 1SS TS k¢ SGA [AlY7 %R & AF1E 2
S S H Y R S AR A AH TG D W o AR S 4D
JH thGH Xf GHD ISS . Turner }z SGA ## JL#E47T2 ~4 4F
NAYT , WLEE thGH I8 7 A [al i A& /INAE B8 LT 2%
AR LIS Bl PR 2 06 AS [l g R /INAE 8 L 28
rhGH R YT RICR AT HI AL FIWT , AT SR o
1 HREHE
1.1 %

I £E 2005 4F 8 A Z 2015 4F 10 A 16 8 K ER K

AW Im JLEE BR B A 0 W& B2 2 B D R /MIE 8L
200 {51, Herh GHD £ 73 431 [ 55 14 43 f5i], 2ot 30 43,

recombinant human growth hormone ; short stature

MRS (9.5 £3.3) % ] ,1SS L 56 [ 554k 22 ], L
34 f] AERY (8.9 £2.7) % |, Turner &2 J1, 50 4] [ 4%
(9.9+2.9)%) ] ) SGA L 21 [ F5% 8 i, L%
13 4], 415 (6.3 £2.2) % |, AR BEBEAE FEZE Gt
it LB R B & 8 g R 15
1.2 shAaArog " fo A7 ok

GHD L AIEFRHE: QI FRYE S MR/, B T K
BIER Q8 &5 TRAFE R M5 e & L E A il
L5 3 (UL T F%L-29) s @A K 2818 A K
MR <5 em/4FE (3 B BHF R EKHEAR <6 em/4F
(AW s @E I (bone age, BA) V&5 TLPR4FEE; ©4:
K E (growth hormone , GH) Y A 10 : £ K R I (B )
<10 pg/L; @Y 0 (R 4% B 73 Br 1 5 DI 20 5 &
4 K A F-1 (insulin-like growth fator-1, IGF-1) /K3
RTIEH .

1SS LA MebrifE: OHER B K KB IEH,
B SIFR ;@5 vk Ja T RS | R 8 LA K
MR 3 B /B (A TP 3%k -28) ;@4 KE
18 KA <5 em/4E (3 B 2 ERMAET , KR
<6 e/ 4E(FHEM) ; @H I IE R 8ER ; OFERKME
WA : AR RIMERIE(E > 10 pg/L; @F T JFE T

CHPRREY) 2SR L DR RS TE S s DY @A
KIS IEH o

SGA [EJLAGE bz : D A= R i A0 (250 B K AR
TR RS A PR IE W 2% HEE 10 ;=4 ¥
B T FARE R R L B - 28,

TS BILAbRE: DK E B OQMERAE
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S5, BB OB, FLEE S, ISR M, 5 4.5 R AR
@Y R A% Y 53 B 7R X e £ K 58 4 i K 5 25 1
S o

HEBR AR 1 : QO 8 e sl e /e & K00 ; @4 W]
b EE RO R S R, B A e R
TR HEBER ; @A 12 ML,
1.3 M R&ET 7

B Te5 W i R 2005 47 o [ LB B g
BMI 3143 : BMI = f4 i &2 (kg) /[ & & (m) 7, R4
2005 4 [E L # fAAs & F 48R FE 24 5 BMI SDS
=[ (BMI/M)" =11/(LxS) " #e7Hntk, Horf L Ay
JE M g g, S DR S AR O 2 HEIE R B LR
FHEIPRGE—FnifE Tanner 531978 , DAL D7 & & #E A B2
(L) A >4 mL(BE)ENHATHE
BhRaio WL B (target height, TH) 4L B #
R EE ) F i 6.55 em, £ R ARE SR
B2 6.55 em MAEAERKHIR <2 em/4F, P
LB =15 %2 BERILEIE =16 2 B0 B m il 2
Bl A St R R P A TR R
Prife CHN 3 PP Ak, R Ak 27 O vk A6 M B 15 3=
(insulin, Ins) | Ifil ¥ & B IR IR 22 (thyroxine , T4) | Il 15 =
FER R R )58 2R ( triiodothyronine, T3 ') | {2 FUIR i 3R
(thyroid stimulating hormone , TSH) \IGF-1 Z&JiE 5 ZE #f
H: KA 725485 -3 (insulin-like growth factors binding
protein 3, IGFBP-3) 7K, KM rhGH J5¥7 2 ~4 4F 1
/fr GHD & JL5F| &4 0. 075 ~0. 150 1U/ (kg - d), 1SS
HLFIREH 0125 ~0.200 10/ (kg - d) , TS L it
40,125 ~0.180 TU/(kg - d),SCA BILH &N
0.100 ~0.200 1U/ (kg - d) , THMRERT 1 h FE kK
JSRAIMI Bz T T S A Y R S R A
1.4 MMIRK K7 647

RIT AR 3 A WD HUIR BR D B | 25 I B | I
IGF-1 \IGFBP-3 ¥ Ji s 45 6 > H E & B i, &4
B AT RS, [ UL AR R R
FF 70 AL MR S B H 32 3l 30 ~ 60 min, P8 bR 146
i AR (growth velocity, GV) B b i 2273
{H (Ht SDS) | 4 Jiz 45 %k ( BMI) | A 57 48 £5bm 1 22 43(H
( BMI SDS) H#&3{E (ABA) AR AN{E (ACA) |

B Y I A 5 A7 38 B Y HU(E (ABA/ACA ) .
1.5 %it®7r

SR SPSS 19. 0 Gt 4, iH B %R x +5 IR,
PAZH [R5 AR T BC XS ¢ Rx 365, 22 240 ) 43 A 425 0l
IEZS 30 W R R PR 28 7 25 0 Ar , A ANl e o0 A
MR FHAES S, I Lb 3. LA P <0.05 h2ERA
GuiterE L

2 HR

2.1 KRR E D EEILE ST — AR AR IR

SGA LA JT AT AF i . B = . BMI B iy 33 /N F
GHD 1SS TS #JL,GHD )L Ht SDS A K i k(A
IGF-1 7K R i /NT 1SS TS .SGA 2L, TS & JL BMI SDS
KFHABIL, 4 AREILFARKEEZR LS 4E
o Hrp 1SS gL A & W54 GHD \TS [SGA

BIlz. W1,

2.2 thGH 4% A ¥ 2 B
2.2.1 AFEAEREHE AT R /NAE 8 L4 thGH

IR R EERIRIT AT B & (P <0.05) . Fifi
FIRIT IR G , 45 A1 /B LEE 1 4F (R 4F A K 1 i 1
KA B, E IS A 2R K, GHD (1SS (SGA TS £ L,
ANSEEN (11,23 £2.63) .(9.91 £1.67) . (9.78 +
1.72) ((8.45 +1.83) em/4F, Al 0] Z R A G I#E X
(F=17.393,P <0.01); it LL %, GHD LK T
ISS.TS .SGA 5 JL(P <0.05),1SS.SGA B ILAT TS
HUL(P <0.05). WyFH 2 ~ 4 4F MAFA K o 75 4F
W, AR S ~T em/4E, WK1,

-=- GHD
-

-o- [SS
&= SGA

2 SHEAE

b

0 1

> 3 4
TRTT A ) (4F)

a:P<0.05,%5 1SS TS SGA #a1bix
B 1 RERE MBI R AT IRI T AL

F1 AR EZNEBILATT AT — R (x£5)
g PEC REON AR £ Hsps HAEKEE  BMI BMI B AERMEREE IGF-]
B4 (/v (%) (em) (em/ 4F)  (kg/m®) SDS (%) (pg/L)  (ng/mL)
GHD 73(43/30)  57/8/8  9.5+3.3 113.118.0 -4.0=1.7 3.2%0.9 17.0%3.1 0.0+1.3 7.7+3.4 2.4x2.0 93.0£77.0
1SS 56(22/34) 41/13/2  8.9+2.7 116.7+13.9 -2.8+0.7 3.6+0.6 15.6+1.9 -0.41.0 8.3+2.7 13.0+8.2 197.4x120.3
TS 50(0/50) 37/12/1  9.9%2.9 117.3%13.5 -3.4x1.4 3.4:0.8 17.1x2.3 0.3=1.1 8.8x2.7 14.9x10.5 226.9+117.4
SGA 21(8/13)  20/1/0  6.3+2.2 102.3%12.3 -3.1+0.8 3.1x0.5 14.7+1.5 -0.7+1.2 5.82.1 13.6+5.8 131.2+45.2

GHD : A& K ik & e Z i ;1SS 4F K b Ak v 3 TS : Turner 4% 448 ;SGA . & WA H R % Ht SDS: & & 47 /& £ 518 BMI: 4R A 45 4

BMI SDS: 1k Jit 45 £ A7 £ £ 5-1E
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2.2.2 Ht SDS ARG I L4 thGH 3897 I,
Ht SDS Fifi & 1797 B i) S8 & AR 3G K, Hor, GHD /&
JL Ht SDS # K f5 B &, 1 TS £8 L He SDS $8K e hy
g, WK 2,
2.3 thGH %77 Rl & E 4 5 B LR £ 7

2 thGH JRYT 1 ~4 4F R[R% A £ JL AHt SDS 2
AR FEEE K, thGH 3R 55 4 45,4 48 L
AHt SDS W #2E R A G242 X (F=5.124,P <0.01) ;
GHD g JL AHt SDS K F ISS. TS = JL(P <0.05), 5
SCA BILILBERLFHITFE X (P >0.05), U
K3,

0-
[ NEs
. -1 @1
&R -2 o @24
:]U,lﬂ %
@ 3 @3
ﬁ o O 4 4F
&%
_5_
_()—
B2 AEFEEENMNERILESIREESEREEIT
FRITH
O GHD mIss
ETS WSGA
35

VAT AIi) (4F)
a:P<0.05,b:P<0.01,%5 GHD Zi}t4;c:P <0.05,%5 TS
il 3

B3 AEFEEZENMNEEILEZ rhGHEIT1~4 £f5
MRER

2.4 thGH %77 FRBE#ADEEILL T HSRY S
S

thGH JRYT 2 ~4 4R J5 T4 B HBEDT B4 5, 45
A IRZ B LKA I A S AL 49143 3] 8 : GHD
41 42.5% 1SS 4 42.9% , TS 41 38% ; H:vp GHD 1SS
HE LA S mEEEE SR (P >0.05), TS BILA L
INTHEE R (P <0.05,%2), SGA 4HHA 2 Hilftiyi %
L5, Hrh L2 Sl 158.5 em , & 5
K] 153 em; 55 1 BN B R 168 em, 28 B i
5% 172 em,

F2 FMEHHSE hGH BFREBNMNMEBILLGRERS
BER (x x5, cm)

415 no PR o] o
GHD 31 U 16 162.7+5.7  164.7+4.0
5’ 15 152.4x3.2  154.73.4
1SS 24 UH 5 164.4£10.0  162.8 5.0
/8 19 153.4+6.8  152.1x4.5
TS 19 4« 19 151.1+5.6° 155.93.7

a:P<0.05,53%4 Fkik
2.5 thGH %77 R Jm E 4/ 2 %)L BMI SDS # £ 4L
AL 2/ INiE B8 LS rhGH 3R YT J5 BMI SDS &2
Z208 P (K 4) . Hrf, SCGA BIL B EHEE N
B, A —0.67 FFF%E 0.68(P <0.05) ;1 GHD L
BMI SDS ¢ ih S T [, J5 B ik i THIE0K- o

—e—GHD
——TS

—a— ISS
—¢— SGA

PR BEBobR 22 40 E

I (4
a:P<0.05,5 %77 a7 b4k
B4 KEYREENNEEILERIEEIREE S BRI
FERBRHTL

2.6 thGH &7 & B J% B 4 ) 2 % )L ABA/ACA /474
FEMBRIGKG TR FTELFTHL

thGH JRYT 2 ~4 4F, B I8 14 IE 5 4F % 58 i 2
A—F, 2R TG FERE (P >0.05,5%3) , KUEE]
BHRHERT . 28 thGH JRYT 4 4, GHD 2L 11 fil4b T
F HA,6 FlakF M, 3 fi4b 5 IV ;1SS L 13 filkh
FTHE LM, 8 fil4hF I 1,4 FlabFIVHE; TS &L
4 I IELSS & 5 SCA UL WA 16 TT AR 8 R /N
YA IR B AT BT A T ASFESE A
/ME L2 thGH IRYT I B AE & & 1 (8] 5 [R] 47
W4 [F M LEE T B & B IR AR — 2, R & I W
FREREATRG

*3 FEFEZENIMESRIL ABA/ACA FEi&fr E RGN

T (v =)

AMWTE L W2 TS A I A LT
GHD 1.11 £0.44 1.02+0.31 1.07 £0.54 1.11 +0.61
ISS 1.07+0.28 1.02+0.22 1.05+0.30 1.02+0.39
TS 1.01£0.30 0.98+0.26 1.01£0.24 1.06+0.36
SGA 1.12+0.28  0.94+0.35 0.96+0.20 1.16x0.16
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GHD ZH w1 {51 H B 2 I a4 O e, 6 7 455
rthGH J5 &2 4 MBS IE %, AR S (il thGH R H Bt B T
s L B IGF-1 fi ey, DR 5225 2 i, R AY IR e
ML 2557751 1B T4 BRA%, 40 T HRIRER A ik
J7 ) HAR MR REIEH 5 1 (51 th BRI S 30 A Sy i B IR 4L
i R, 23 d JEIH G 1SS HAR RN R, TS
b 3 G B IGE-1 Jh i 4525 2 ~4 J8 , AW R
ML 2 BB E B M S, 28R ELE L
Ja Ve IR, PT4kZAT thGH JR77; 1 i BE T4 [
1, 45 T HURIRZ Frin )7 Ja ORI DD RELE & 5 1 Bl
IRV B 700, 7 A= A, R MR 7 AR . SGA 2 Y
A 1B BURIZY 5 R , 5 0808 A I, #h e 77
JEPIRGEN o R T AR R A I /NI JUL, TS AN R
M GHD (ISS SGA £ Ui,

3 i

thGH [ 1985 A [a] i LIk , A8 4k i H T A [7] 55 [
PR /INVAE S8 L. ZIWF5E 3R W thGH 7 248 U, i 1)
AT HE IR/ IVE FB O LAF A K R K e st i L4 &
fen (EE T AN [l R AR LR 97 R0OR 22 F i i 5T 20 AR
AR,

AWFSE & B, rhGH XF GHD 1SS, TS, SGA & L
A AR A A, AS [R5 DRR /N ) L3240 S R o
ALY A # ., thGH IGYT IS 28 1 4F B i 1S K i W
b, AR 8 ~ 12 em, RILGEEMAE K, HE B SIS
PG BB TR R s BLBEE 1R AEBR 1Y)
B, He SDS B #iHE 1, 18 B sl 2 st AL i B s o

AW FE R AN [R5 PR /INAE S8 LT 3OW 58 4 B
rhGH Xt GHD 8 LY RAUA T ROR e ds, GHD J& T
T F Ak - FEAHTI ) AR AT 1 A KR AN R
A K B fh T = A KSR R B L
HAERMEKE B IERE AR, AT 31 FlE ik
25 GHD L, A S S st G 88 B o 1SS Ji A
BARZr, FBOLRIT SRR K22 5, BT C AE
WA B KSR ST A REE S WYIREERFL .GHR
HE TR 98 78 R 43 AR A R A TURR /)N [R) I A
(short stature homeobox containing, SHOX ) #ft 5% , IGF-1
Fe AGFBP-3 4 BB A3 W B 45 1 o DRIt , 3 7R K ik
RIGIT B AE 22 5 IR IT SR A — 3 A5
Hr,thGH XJ SGA WA YT RHOR , A W) & 5 A 7 B 18 22
S, Ae 551 SCGA M Z A R A 56, ¥  SGA &
JUAFAEA KR A I, 28 thGH JR97 5 R AT
BB LR K ER 73 Wb KAV B2 TGF-10 7K - T # 35 g

= AR TTRIOR 25 TAE KRR UL, i
, AT BEAAAE IGF-1 KBt , 1 & A IGF-1 HHT i st A AT
RS :SGA UL RIE W B N E IR A B A 5T, ik = A
TR, S AT AR A KA X i 5 2 AR R ARG, 1T
IGF-1 55§ Z [/ I, % 4k IGF-1 ikt s B4 ¥ 4>
SGA BJLAIfigfs IGFR %878 X} IGF-1 AUR S BGAYTY
FORAFAE ) TS IGYF RO Y% 5 T GHD, 43
HJFE A, AT e SHOX LR Ek i A7 5¢ , SHOX LR 3 T
X Yeto (ARG RS | A v A AR X ek e 3k, R EEAE 2
2 I i B 225 v A AR A 434k, R A A A S T,
TS LB — 2% X e (o R E SHOX 3 [H] #5145
A, SHOX FE P Bl b i, e s m g e K
Kett5E 2, thGH X SHOX J [H ik e 8 LAT BH f i 12
AR (H SHOX JE PR Bl 2 F I K48 74K+
FNTFRE #5307 AE K R RN UM, S i A KSR e A
KRR ThAN, 4 TS iR B A KR 1 W 5
W JE IR U0 A K R R U B A A A K R ]
Or SRS AR L AR S R R A
KIMFEIRITRA . ARFFEREDT 19 BIE A& B R TS
BL,FHA G FIAE] 150 em, (H& & &% 5 T il
B, T RE SR ARIATT A IR A

XA KRR R S R M R A T R
[) 5L, 225016 A S 2 A S foff FH 9 72 79 125 1) thGHL JR 97
Fexg i/ ME B LE AT o ARSI 280 thGH
IBIT 1 ~4 45 RS 21l s B & T .

W2 S 3R, BMI K& BMI SDS it A 38 25 38 -3k
v A KR AT I (B AT RN, 2 3 R G | [RIAs
2 B GHD 1) %4 %2 5 BMI SDS 2 1EAH G, ffi BMI
SDS ¥4 fin GHD & A= Z T+, i BMI 50 A i 3
IR AN SE TR . AT WS BN R 2 677 I A]
(4EK: , GHD £ JL BMI SDS 23400 B MRS 2818 |-
TS Hifth 3 4 LG B RS i 8
Jb, JUHGE SGA L ki3 . XF GHD &L, 4
ARBMERIT 1 ~2 47 R MR B A (R AR i
fRIYER, 75 GHD & JL BMI SDS H #l# Bf T
B TAEIRTT SR 3 ~ 4 4T A KR R UERLIR A R i
BN A, T AR DR R AHERR , 4R IE AT
17 , T {875 BMI SDS Z i 4k T 380K .

XFAS A9 PRI ZINE B8 JLAS B S g 8 L% & B,
PRAS RSN/ D, A 456 Jmy 3 B R 2T b e, IR 959
B2 B E T, — i M AR R,
I R R AR D B T BB A5 26 TS LA R
RN GHD (1SS SGA fBILZ UL, 24 B W £t
HAR AL B, 0T 4k UEFT ThGH JRYT7, ALHE 2 B FE 0
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5L RER, T E MR

£ bk, thGH A7 1SS .GHD | TS \SGA L,

A R A A R S PR R B VR T, AR T R UL
L Lp R IR s 0 TS [0 R B9 %% /MAE B8 L, thGH 3R
FPRCRAFAERR 22 57, i R 12 i 157 12 0] L7 A 490 2
flith. ABISE R 28 thGH YR Y7 (58 /ViE &L, R
R E I M B IR AT, A RV UL

&% 3k
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