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Abstract

Objective: To analyze the efficacy of aromatase inhibitor combined with recombinant human growth
hormone and provide a clinical basis for the treatment of boys with larger bone age. Methods: All
the boys diagnosed as short stature and bone age = 13 years in the Department of Endocrinology
and Metabolism, Qingdao Women and Children Hospital from October 2017 to October 2019, both
are treated with aromatase inhibitor and recombinant human growth hormone. Observe the changes
in height, weight, growth velocity, bone age, predicted adult height, testosterone, insulin-like growth
factor-1 and side effects after baseline, 6 months and 12 months of treatment. Results: After treat-
ment with aromatase inhibitor and recombinant human growth hormone, the testosterone and
insulin-like growth factor-1 levels in the children increased significantly, the bone age progressed
slowly, and growth velocity and predicted adult height are improved, which was statistically sig-
nificant (P < 0.01). During the treatment, the children were monitored for normal masculinization,
and had no significant effect on BMI (P > 0.05), and the safety and tolerability were good. Conclu-
sions: Aromatase inhibitor combined with recombinant human growth hormone to treat short
stature boys with larger bone age can delay bone age progression, improve predicted adult height,
and have good safety and tolerability in the short term.
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1. 518

RS MEFREAM VTG T, S E K TR [R50 0 E SR B N2 3 H e 5 &
R 2 AR ZE (1] K EE 4N AE KR (recombinant human growth hormone, thGH) 1N 7] 4 R 5
Bo M B A KRR AT S mPTACHEE AN ETER WK ES A LE, BT EKE
R, I AR, SEBURES S AEE . In AR, 77 & EEHIH] ) (aromatase inhibition, AT)
BRA RN 0 N A KBERIRIT R E R RS M) LE /B RO & i, See Tl scer & &, B2 HArE
WAMHEKHE IR A S AUD, BEUTIN AU, T R B E AR AE— @ 4. B AT P AR KB e i
SESUWI A BN, 456 SCHIRIRIE 2], AR LAVE R 13 2 BL E N REE, 40T AL BEA rthGH 1697 KB %
S LERIT B 2 e

2. WMEF5E
2.1. F&

HEHY 2017 £ 10 32 2019 48 10 £ & 10 20 LEE PR B 9 70 WA RHZ o Rk B 4 10 55 38 20 481,
I S T AR [RIAE R M R IS B85 3 1 A BT 24 B ik 2 e 22 H BA > 13 %, Hrp i 2
BIERKBER B ZAE . 18 BIRFAIERE S b . bl VR 5 T SEPREER N 10 B, Eid 5 SEPReFE R A 4 1
096 B, Wl I SERR AW 10 4 B HEBRARIEE: 1) N AR b R R B SR R TR A R R AR 2)
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HSMEVERFE RO 3) WHI B R BN R 8 4) O HBsAg 5l HBeAg FHTE: 5) ASIFRIEREE
5 6) A BB AL AR S R R R

2.2. SBITHRE

X REE T FEARAE R LIRS N thGH AR VG YT, thGH (83, [H 245 S20050025) 0.15 1U/kg d,
WERT S ST, SREMEETIMES, E 2505 H19991001) 2.5 mg/d F . @77 b FE A 3 A 3 M & s
AT PR E L MR pE . HARIR DR S Thae . S 3= A K -1 (insuline-like growth factor
1, IGF-1), B 6 N H WM E 8  WEEITHT, 1697 )5 6 I H 12 A BITRRES & & A K % (growth velocity,
GV). ‘B (bone age, BA). Tl %4E & i (predicted adult height, PAH). 1A 45 %{(body mass index, BMI).
%2l (testosterone, T)+ IGF-1 [KJ24k K EIEF

2.3. ¥ AE

BA EHIh# 05 15[3], HFE—E WA RIEE.

PAH = 477 5 &/ 24008 68 B i b AR B i a0 8. (IEE 5 TR 4 A 05 B0 5 BT 5 EE &
EE T EEER[4]).

BMI = A& (kg)/ & Fi(m)*, [F— LI B AR e R al &
2.4. G A*

KH SPSS23.0 FABAT G 40T, TFA IERS AT 253 R HSE R HEZER R BT ATE T
WK B SIS ¢ 5K, P<0.05 AZERASITFE L.

3. 58
3.1. J&JTEIFG BA/CA. GV & PAH W

KB EG A T H N ALBCE thGH VAT 5B % 5 SEPR R A EL(E 2 PR IR A, A KSR SR 7 ATt
BRI E, PAH 5iITRTHLEENGE, ZRAEFSRITFELP<0.01), ZHENE 1.

Table 1. Comparison of BA/CA, GV and PAH before and after treatment with letrozole combined with recombinant human
growth hormone in short stature boys with larger bone age

£1. KERESHILENB MBS EEEE AT KEEATHIG BA/CA. GV & PAH BIELE

i H BIE(N) BA(%) BA/CA GV (c/4F) PAH (cm)

YRTTHT 20 13.30 + 0.44 1.01 £0.09 5.66 = 0.90 161.61 = 4.23
BT 6 AJE 19 13.70 £ 0.45 0.99+0.10" 9.15+3.12" 163.38 £ 4.65"
BT 12 AJE 16 13.88 £ 0.48" 0.99 +0.09" 8.70 + 1.80" 165.09 +3.51°

¥ CASBITRIALE P<0.01,

3.2. J8JTEIE T. BMI & IGF-1 ZKERTH

KB W% 55 2 N AL thGH V67T J L35 52 6 i i PR AR K DR -1 ZKFRGE 7 A B B 7
ZRBBAGIIFE (P <0.01), BMI 5697 A7 LLETCH RAEMP > 0.05), S50 I%E 2.

33. TRRM
20 BIRBWEGM B EANF Al BE thGH Va7 IR R LA B N ATE i B 2 IAE (T 3
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JERE . TE s REIEZ . VURVLPEE) 5 ), R 1 61, HRIRDIREIGR 1 5. Horp 3 &
JUIRI B S I 22 . 152 5 sl R Z . DURHIAEEIL S, SRKEMEEE, &0k
e, 1525 1 HEREIR G . Forh 2 KU B L H BBl th BT S 38 2 B R, SRE A3 e IR 2R Ak »
gkzk ALBKE thGH VEYT . Horb 1] ALEKS thGH 697 4 A5 HBXUT PR, 2 0llifilig 25 Fiegedt
F D KPR, BUR B X 2ok 25K W BH B R BiAs , Ah e R 4EA 3 D iR | AJESUR R, fF R
a7 2 SRR o Fo 1 0 B HDIR IR D R RGBSR, YIRS HOR R 240 B (B R AR) s R IR
REAR RIS

Table 2. Comparison of T, BMI and IGF-1 levels before and after treatment with letrozole combined with recombinant hu-
man growth hormone in short stature boys with larger bone age

2. KEWESM/LENRARMMEKASEREHAEKHFATRIE T. BMI & IGF-1 KERIELE

TiH [EA(ON] T (nmol/L) BMI (kg/m?) IGF-1 (ug/L)

VRITHT 20 8.35+6.21 21.21+3.51 164.93 + 56.39
BT 6 HJE 19 31.83+11.16" 21.40 + 3.30" 306.56 + 53.34
BT 12 AJE 16 32.57+£9.80° 21.45 + 3.80" 331.22 £ 65.47

TE: TRSRITRIMEL P<0.01, #57EFFRTAELL P> 0.05.
4. Wig

KEWEGMILER T HMEL, —FoAmiS R, migEie>13 ¥, BflEl 5%k
CEUE AR M B JE T SR PR A S B L s 53— Fh o B i I SE PR AR % L 5 E F I R R G,
WFFERBA[S] [6], TEBEIHMREAKBIMER AR, — MR 5 KEER . BRI RS
A AR R, (R B W AR A, 55— T T MR R e I R v R A B S B R T, (R
2k, BHRAE. HET, 6K ERERIE S M) LE R IR A oK PR RS2 B e e . 3 AR Kol
B, W WIRIT 70N %F thGH. HF ALL thGH X% GnRHa. rhGH B(A AT [7], (HAEF7E#EA H
EHNEE, WEA RS, BRI, SRIGARTT 7 R s R FRA TR E SN .

Sk il Ay B = AR A AN R, AR LR D] SRS 05 A AR, SRR n MECR A,
T BRI A P RESR 27K, ZEIRGR 2 B2 TR 97 AL . 75 IR S ARE S LAt s 3 A S s & 20 &
SEJT (8] ITAERAFTERIL, MESE T A KA KRR, =M ENIER, Skt
FEIO] [10]e HETIX—HFAL, 2000 )5 AL IZHH THTHER RIS M. ARKBERZAE. Kk
YRR RS, FEBIEIL SR ESEIRE[11] [12] [13]. GnRHa [ T¥EI7 KE RIS &6 )L E I 7] 1T 2%
HHEE, (AR IHIERE, MIEEEEN)LE A0 . A FERMT7] [14], M
FSR 6T KB R G4 By, — 7 @ PR R M R ek, SEEE RIS B TR
R S AT B TAE R, BRGNS, 1 EASME IR B, Aodpd) Lo
AT 2 . Monika Bullinger S5 [ 150 4 KL R G M B A F AR VE R B IR A BT 7L, &5 R EBRAEK
PR T 5 A A 7R3 2 I T AR 3 o AR AR (s

2005 4 Hero %[ 16|37 —WIFENL, BUH . BLEFIMAT AT, MNRAE 9.0~145 %, BA<14 %,
WK R RS M B E, BEUIRIT 2 4, SR INMEE YT AT TN A B R 172.8 em, BIRYT RIS
B 5.9 cm, AN 166.9 cm, BIRARTRihyG 74, WA AT ERRILLAITEZ R . Mauras 55[17]
T 2008 FXf AL T HHWIN 52 4] GHD S 847 17— T2 Hole BEHL. xR Im RO 7E, BEVGRITT 36 S H,
AL ZH BA R B35 T 2B, ALZH PAH SN 17(6.7 = 1.4) cm, T Z2BGFFIALIEM T 1.0 cm, Al
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M LEA EF R E KT, S5EFIATHEZR . kR [18] 2017 4L 56 Bl K %S LE
TENMERRT G, BEHLAE 56 1) LEE 73 s —4(28 ], N RR AN A KMERIRIT) Bea 4128 i, M
AR BEHNAE KBRS R IMGIT), MUEYT 3 4, BEAHIRITIE GV PAH. HtSDSBA Lt —
HRE R, P <005 MEIKEGHIESTE BA MR —HIPEEAL, P <005, #EnEREHNEKEER
T2 SR HPRYA T KB IR S b ) LB BT AR . 2019 4E e, FEZEEE. FKZELE A[19] [20] [21]4 B
36 BIRERMEIBE G 16 BIEE > 14 5 HF R MRS M 538 K 55 0175 F %S M B E T ALECS
thGH 877, AR BE VT [ K ik 2 48, BEVTIN RIRFERIN 6 AN, 8RR, 5 S ARl FIme&
thGH 1RYTRER MR/ INE SR B 2, A R B L S m AR B, B At RF, AmiEs K
o AUITBEVINE T 20 B ATECE thGH IRY7 B BRI T A 1 SRRy r8CR, 458K,
1675 BA/CA MIRARTEITHT, 6J7)5 IGF-1. GV B TRITHT, J677)5 PAH BUATT AT ¥ %20k,
ERAGUEE (P <0.01). AT ATEA thGH 16T IR E #8554 55 3 a )7 SOR RUIE 228 88 it Jg
T 50 FI0 A B 1) 45 R 5 SR AR — L

AREFLRI22] (23] [24], Al ZRVERE, AWIIRTIAER. RESEREER, Ao )LE R E
W RE AR, AWM TE R A2, SHICEH FERR S A =19 H ORI iR 5 Z e £ S o W ag s,
ANz BB P ETERR S, WS R, PRI SRS ARKRN, FHEIRE .. AT
PR ORI, 097 5 BRI ERIT AT R TP < 0.01); 1697 RTEL BMI BHAIT Ja LR &P >
0.05). 20 il K H 4 B 5 44 55 2 Horh 5 451 ) L LR B e A 25 S R 0 T B RS G 22 L 5 48 5 ish L IR B £ |
VUL S b 1 AT 4 A S HIUBU R IR, 2 lliLig 25 FIe4E2E 2= D KPR, W
N X A AR W RS, MRS AR R D OIRIT R ROR A, 4 R R T SRR
Horr 1 I BUFCIR AR DI RE DR AEAR, IS FOIRBR R AN 5 R D REAR IR A . 45 R W], 20 K&
WBIEG M B E ALBCA thGH VRYT | A IEH B RE, BEEBEA SR R R 2 R if, 3
1 A U JR R B R AN B, SRR FRAT T S I FH R st (1 22 4 P 75 gt — AP WL 5

25 1, 20 R B SR B M ) LEEAE ALIE G thGH IR YT I AR 22 A1 S it 2V R AT, FFmT e 2815 e ik e
DS TR S AF B v, 9 AL RS thGH S T KB 858 B 4 ) L2 TR TT S AR I PRAKHE o ARASHI FERE A= /N,
ARVESLRT AL, R FH RO AN R 75 B8 R RE A B B AL FEBT 7 KSR BE U WL 5%
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