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(EZE] B HilEHAAEKEZE (recombinant human growth hormone, thGH) XA [E ik & &R A K
MR ZIE (growth hormone deficiency, GHD) [ILANAITRCR . Ak HIlEPEIEE 2020 4F 6 H—20214F 12 A%
BT IAZ AR BRI 90 61 GHD UL AR S, MR IE h AR S K L D TR R FARE (45641)
WAREFH L), TREFRKRA (1460 /o0 RS S S . ARKER . BEbrfE2E 8. ig8RS R
HARKKETFAEEA-3. B RFEERKET-1, DAIBITITE R 2 22l (ZEHARR) . R A
SR 3 S . ARKEE . BRbnEEME RS R RE TG EA-3 . R R ERKE 71K
TIRIFHT (P<0.05); EHRABEANRHA ., TIKRKEWKHAA G S, AERKHER . ASG@SRERME . AR R
ARET-1, ABRREHAREFEGEAB3HRTHEEIERH (P<0.05); 3HANRRN LR LK ZER TG
ERL (P>0.05). it thCHIRIF AR L B 1 GHD ZULY A E 4K . Wm g m e, BEEEE
AR B BILBCR W, HZeaxPEnT§E . [REHRILAIZE, 2023, 25 (8): 800-804]

(R ] ARBERZAE; BEHNERKEER; #EET; RS REERETHEEGEN-3; RS RAEERR
T-1; JLE

Therapeutic effect of recombinant human growth hormone on children with growth
hormone deficiency and different pituitary developmental conditions: a prospective
study

WEI Xiu-Fang, ZHANG Yue-Ying, YAN Zhi-Ping, AN Jing. Department of Pediatrics, Xuchang Maternity and Child
Health Hospital, Xuchang, Henan 461000, China (Email: chuku4798@163.com)

Abstract: Objective To investigate the therapeutic effect of recombinant human growth hormone (thGH) on
children with growth hormone deficiency (GHD) and different pituitary developmental conditions. Methods A
prospective study was performed on 90 children with GHD who were admitted to Xuchang Maternity and Child Health
Hospital from June 2020 to December 2021. According to pituitary height on the median sagittal plane, they were divided
into three groups: pituitary dysplasia group (#=45), normal pituitary group (#=31), and enlarged pituitary growth group (n=
14). The changes in body height, growth velocity, height standard deviation score and serum levels of insulin-like growth
factor binding protein-3 (IGFBP-3) and insulin-like growth factor-1 (IGF-1) were examined after treatment in the above
three groups, and the differences of the above indices before and after treatment were compared among the three groups.
Results  After treatment, all three groups had significant increases in body height, growth velocity, height standard
deviation score, and the serum levels of IGFBP-3 and IGF-1 (P<0.05). Compared with the normal pituitary group, the
pituitary dysplasia group and the enlarged pituitary growth group had significantly higher values in terms of the differences
in body height, growth velocity, height standard deviation score, IGF-1, and IGFBP-3 before and after treatment (P<0.05).
There was no significant difference in the incidence rate of adverse reactions among the three groups (P>0.05).
Conclusions In GHD children with different pituitary developmental conditions, thGH can promote bone growth and
increase body height, especially in children with pituitary dysplasia and pituitary hyperplasia, with good safety.
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HRK M ZE B ZAE  (growth hormone deficiency,
GHD) AR IEARERFELE, BAERKEE (growth
hormone, GH) Zh A f& st = i Bl Y )L 36 AE K
PR, AT L AR 3 R B R i ™ T 5
ma, FURIATT X LE K AR R T, A
ANA K #FE (recombinant human growth hormone,
thGH) & HETAM{E#E GHD LA K LK B INA R
25, AR LA S B Y, 5T
R, MRS SRR VIARDC, TEiRL5 iy 5
W ZAPEAR R RS, Hoh GH k= 2 i
WOULRYFRIL o R SRR B SR ARG
AN TEARZE R F GO RS B b,
% FH g AR 4 (magnetic resonance imaging,
MRI) AR K T Hh JRoR e A2 RE A R AT Sz T 4
AL 7 i thGH XA R4 % 7RI GHD #
ILRBICRE A 25, Bl Rt se s, BHR
PR [mUEivE o3 8 ™, T REAAAE R fey o T, AR
WFSEXIAN A 4 & IR A9 GHD S8 LI rhGH R
7, WSROI DL OR 22 57
1 BRERE
1.1 HRMK
i B R R 2020 4F 6 H —2021 4F 12 H R A1l
TSNP B SR 1Y 90 61l GHD B L WFIE X 5. 4
AbrifE: (1) GHDZWifT & (ILHILRHN T 5
BAACHN ) ' AR SCARE , MR I AR IRAAAE |
GH MR IS . R FEHE, OB &k TH4E
e iR 1IN T 0 3 e N 6= = ol =1 B e 3
2, BURTE 3 A NE QXL R i
VG SEBR AR 2 S UL by @K HEFE (growth
velocity, GV) <5 cm/4F; DF;E M (0.5 o/kg) F
URSE (4 netkg) GHIUR IR W LT GH A (R
<10 pg/L, I35 R 5 R A A K+ (insulin-like
growth factor, IGF) -1 ¥ J& X FIE% = % 1H .
(2) thGHIFHISIRITIN R LAE > 3 %0 (3) fEJLH
A SR SEEER . (4) ZRAGFEAR
HEBRARE: (1) WRITHITEIR&EIEM G (2) B
9% | W8 HHIN IS AR, (3) AdFTK
)R chGH e PR RE R 2 R Sobik
HRMERELYE, (4) FWERAR, ROk

WEHESBN S G (5) FEOHBEME,
GIF N s AR s (6) TR ik
I . AR RIEAEE o BIERARE: (1) K1)
s (2) WA AKRRBHAE . AWF5RE TR
PIZ B o d it (RBREHES . 20200002) .

1.2 SEMBITHE

MARRF rdibrdE: WEAMRIKEA (EE
GE #3495 hif% £ 45, MRI 1.5 T SIGNA Creator) ,
SRAEWS . R b R A i w L L, ik
ERRRERIRT IER PR mEA2 SD A EIK LT
AR, & TIER Y E#R2SD hEA LT K
H, T oHZEENEEIEFTH, ERILERE
PR MRUAS I 1E A otk s AR o ™ IR . 22 8 3~5
%K (451+0.83) mm, 6~10% 4 (5.04=1.00)
mm, 11~15%H8 (626+1.41) mm; FHE3~5% K
(4.24+0.56) mm, 6~10% & (491+0.82) mm,
11~15%F (5.86+1.29) mm. MRIFIMERIE P IR
F AN AR GHD JBOL A AR R T A R4 45 61
TRIEF A 316, TR L F R 14 4.

WBIT Tk 3HBILMH thGH ([ 257
$20010032, Fik&: 410/1.33 mg/l mLAfl, KEHE4S
T A A IRA T 3GYT, T80 EFT 30 min
HEAT R T, R A SRR AL, (R
N 0.1~0.15 U/(kg-d), #1745 7 &~ 0.1 Ulkg-d),
JE SRR YRR V45 SRR . AR R B R4 A
FEHCR DI BEGR A, TR RIRRM R IRYT
(— A3 H, MERITIRE JG 6 thGHIAYT) o
thGHHFEE 2 145,

1.3 W EFT %

P LR 3 AR 1 Rk e AR A,
GBI VERITPN BILS S8R, (1) & &1
N G ] — B ] B 5l — B RO . (2) GHIUR
R EM., ZE. SEAFT, HHORT R
E 4 pekg, MO, 15, 30, 60, 90, 120 min Ifi
GH, %52 HE# KIS 0.075 Ukg RSS2, 0, 15,
30, 60, 90, 120 minIfil GH, (3) H#: A TFIF
XL fdr, BfETFE. e, BRI, 5
IEHEEEXT DL E . (4) GV: R IER
GRITIE BRI an B ) /e ERE (H) x 12
(5) B & bp il 22 43 {6 (height standard deviation
score, HtSDS): THH Ik (SZFRI & 5 5 -[A]
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PRI R84 L B w2 M) /)1 591 ) ) L2 B v 1)
PRz, (6) IMVEHES R EARKEFEAEN-3
(insulin-like growth factor binding protein-3, IGFBP-
3) HIGF-1: RELILAMEHE KL, 208500,
K AL 22 & R DU Il 3 IGF-1. IGFBP-3 7K F- .
(7) RITHTE AR (A): GOHAIT I SiRIT
VER3HAHE . AGV, AHtSDS, AIGF-1,
ATGFBP-3, LUPEAL rhGH X A [a] 3 4R % &Ik 0l
GHD LRI .
1.4 Sit=ah

K SPSS 22.0 Geit 2 o it o 11 %
BHFA IER 0 R HME £ frifE2E (v +s) R
TN, AL R S R 7 25 0 Fr, AR
AR LSD-e K 50 5 2H NIRYT RIS F AR FH T
iR . THERERER BB (%) For, 4]

HEBERFH 2 K5 . P<0.05 T 2R A G272 L,

2 H#HR

21 SHBILERARILE

WFoEiAE, WAk EHARAFNSAREIRH 1
B, KUF1B, BAHA 436 FREFLHATT
W20, FEAA290]; FEIAKFRRAKRD
B, wAPA13H]. 3HMER. GV, thGH i 7
WL, 2R LGIFEEX (P>0.05). BEEE
ANRAFE . B, B/ TERKIESH ., HEiL
REMKA, BEEFHRAFR ., 5. Bk
KFEMRIEHAH (P<0.05); FEAREFARYA ., &F
R EHERHA CHIBEMR TRIKERA, BALT
AR GH M & THEA L FH KA (P<0.05).
W1,

F1 SABILEZERILE
3 - PE5 (1) i ] 1 N o hGHEEHGE  GHIE(H
Lzl 5’8 (x£s, %) (x+s,cm)  (x£s54F) (x5, cmAF) [x+s, Ulkgd)] (=5, pg/l)
TERIEF A 29 15 14 9.7+25 1245 8.1£2.0 46+0.8 0.125 +0.018 68+2.1
EREEARA 43 24 19 8.0+ 1.8 112+8 61+15° 44408 0.122+0.020 43+ 1.0°
MRKFWHRA 13 6 7 113£3.0%  128+5" 99x25 45+0.8 0.130 +0.021 2.9+0.8
Fl*i 0.400 11.935 40.045 23.509 0.421 0.873 41.706
PE 0.819 <0.001 <0.001 <0.001 0.658 0.421 <0.001

Tk

2.2 EEABARAhGHETHIEEIEIRILE

MEREEARABITE S . GV, HtSDS
M8 IGF-1, IGFBP-3 K -3 FiRIT AT, ZRA
Giiteam L (P<0.05), W2,

FR2 EEZEARAMGHETRIEHEXIEREE G+9
GG (%P :)‘ (CE/ZF) Ht SDS (i’fni) I((;’IZ/TL;
WBITFHT 43 11228 44208-28+06 99+30 34103
WBIFIE 43 11729 122217-22+05 191+46 58+0.8
tfE 2799 26652 5156 10913  18.059
PlH 0.006 <0.001 <0.001 <0.001 <0.001

I [GV] AR, [HeSDS] B ibrifi 23 i; [1GF-1]
e AR K T-15 [IGFBP-3] By RAEA KN 7455 130

2.3 EHRIEFEAMGHETHIE SRR
FM I AAYT R B . GV, Hi SDS K filiis

[GV] KR, [thGH] HHANEKEE, amGRREFHLLE, P<0.05; bRSHEAEFTANRALE, P<0.05,

IGF-1, IGFBP-3 /K& TIRIraT, ZR A4S0
2 (P<0.05), W33,

#3 EMKIEFMAhGHEBTEIEHEEIERIEE  (Gr+s)
LTI (’iff) (C:;/VEF) Ht SDS (i;ili) I(i:/ii)s
VRYFRT 29 124+5 46208 —-27+05 10828 3.6+04
WITIE 29 127+6 9115 24+04 170+39 49+0.7
tfE 2029 13.899 2293 6976  7.865
PIE 0.047 <0.001 0.026 <0.001 <0.001

W [GV] AK#,; [HtsDS] H@trif2 s H; [1IGF-1]
JRe Ry BRBELER P -15 [IGFBP-3] R ZRAE K T4 61113,

2.4 EFEZEFEAAhGHBFIIERISIRLE

MR R FHRMABITE S . GV, Hi SDS )
I35 IGF-1, IGFBP-3 K F-X i TRITHT, ER%A
Giit2EE X (P<0.05), W4,
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*®4 BHEBEREANGHBTEIEHELIEREER Gt 2.5 3HERIEFRMGHAITRIEE AR
= ) ; g = i
- B GV epg [CF1 IGFBP3 SHEBILA . AGV\‘ AHtSDS, AIGF-1,
(cm)  (em/4F) (ng/ml)  (ng/mL) AIGFBP-3 [bEE, ZRHAG 257 L (P<0.05);
VEITRT + +0.8-29+ + + N e > >
‘j fj ﬁ ij Z 1‘1‘2 ?: 2‘;22 ;T f; Zgg; PR R R, BARTARM . RAKY
: :Eﬂ 221_4 1.3 ;9% - 56_50. 54_90 -7_925 BOCHLA B . AGY. AHUSDS, AIGE,
t 5 5 d 4 4 , ey ] .
PE 0.037 <0.001 0014 <0.001 <0.001 AIGFBP-3 B TR IEH AL (P<0.05);5 ik

e [GV] AKEA; [HtSDS] & @b H; [IGF-1]
JBeRy ZmAEE A 15 [IGFBP-3] R R E K T4 6 M-3,

BARM ., EERLFWKY FhEEILEK, 257
TGt EE X (P50.05), WS,

*5 BABIBIRMMGHIETRIEEERE (r+s)
45 1% A(ffn ;ﬁ (CA;;) AHLSDS (AH;EL)I A(E;f; 3
TR IEH A 29 3.0+ 1.0 45+13 0.29 +0.09 63 + 20 12+04
MR R EANRYL 43 52+ 1.4 7.8 £2.0" 0.64 +0.20° 92 + 30° 24106
MRk T RA 13 5.0+1.3" 73+ 1.6" 0.59 +0.18"° 88 + 26" 2307
FH 25.343 31.892 39.521 11.055 37.193
PlH <0.001 <0.001 <0.001 <0.001 <0.001

TE: [AGV] WGITRIEAERKHE AR E; [ AHUSDS] JRI7RIIG S mAnfE 22 ME L (228 s [ AIGE-1] IR7HIG S R KA 11
A [ AIGFBP-3] WRITRIR IR R KT GE A3 M. am SRMIEHALHEL, P<0.05.

26 ARRERM

TWRKE N RHRGIE 26, T8 . ik
S HURIRSHAEIGE 45 1], AR K AEF N
12% (5/43); FARIEH 4369 16, IRIGTE 1
B, NERINEEFRNT% (2129); TAREEK
A HUR IR T RE DGR 16, R R R K ARl 8%
(1/13) 3BT EARFMH LA, ARV A
R E R TEGEE L (62=0.508, P=0.776).
3 iTig
HATIA K GHD J& F Fefii— AR -1GF & AL FRhs,
Sl CHMR et 2=, SEBILERETZ
BH U R EA MR A LS R R, GHD B R Y
H13.0%, HTEAEIAESUEEE, BILRAS G
BN, MR B Y thGH S5 AR EYE GH
AFRESR, e sER, AGBMERHLEk
FERAFF VTR, 2GR " 8, H
PRSI . B REIRECE R EA L,
UL rhGH R YT R HAT R Sk, iR R & &R
BB L rhGH 78025 S P e ot 17 22 B AR TIE

ABFFER AN [A] T & B RO GHD S8R A
R ThGHIRYTY, S5 RABERLFTARA ., E
RIEH A . | EH KA S5 . GV, Ht SDS/K
AR RIS, ULRA thGH XA R K % & UL
PIA R B m e K R . A, 3 AR AR

ZEER, ERLKEARASEREFTH AN
B, AGV, AHtSDS KFEMAKIEF A, R AT
AEfE TR R B A Rk KM GHD B LZ & ik
KB RELSEN CH WA, #MFTilE i rhGH R
7 JE AT N R B R R OR, B AR
JUAFAE R AR D) e e i, 51 7 T 40 S 1 PR 34 A=
TSI GH 433 7, G A su BT 5 A
IEFARCR SR T HAL 24, WHERE GH K
RIS W IR 24 FH M GHD s L, nlREk T
FEAE GHIE AT | GHJA 8 7 Rfis . L SRS
Hoh A2 g R 2 52, SR A LY thGH J
N RFAS, B chGH R A LT, sspal
KA ThCHIRYY . BRI 2, BURFREAR L B RO
AMETEG —F & rhGHIRYT F B HIr a5 .

GH £ ¥ o) e 75 B2 IGF-1. IGFBP-3 %54 &,
GH ATl i 418, {2 1GF-1 73, R fdi Ty
Wom B RS L, BT AR A Mg A ;i
IGFBP-3 A 75 I35 IGF-1 76 58 48 it | 14 F1) JH B
DAGE F BB A M ok, R AL T A AR KR
e RS IGE-1. IGFBP-3 /KAl i #F GHD
IVERKET . A5 3 HE LA hGHIAYT R, i
15 IGF-1. IGFBP-3 /K -3 #5, #7 rhGH 1] G
it 3 IGF-1, IGFBP-3 %5 [H ¥ /K S-S AiE 7 8 L
ERER . HIEARIER 4 AIGF-1, AIGFBP-3 1
FHAb 241, FIHER S GHD BILIG RS FTE R,
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FETEHAME R R FEBILVE KRS, N &
thGH JAYT R BEA B GH AR I, S0l HoAe ) 3%
HS5EA R EERAR, RnSEEEEIER
HAIGF-1. AIGFBP-3{KFHAh 241, nl2£ik &5t
el FH A R R 542 25 chGH TR, DA TR

ARMFGY 3 4B LIAYT IR 3 T BN RO,
LRSI H RIS, OG5 LRI A4 T
0o, HREGVEMP 1A H PSS, HRRIRDIREGR # R
AR IR Z 80 R 1697 T I IE

Zx brid, thGHIGYT AR IR & B RGO GHD
BLPRE R 2R UF B S K I RCR . B Rk
BARSEAL B KRBV TEA LT IE
WEIL, RIT Lt . (AN A A E K&
H R ZEIITLIE, ATRE LSS R YE, fS2E
N —A R ZE, DR S S v

PR ER . AR F AR EA R,
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