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WE BE KR (GHD TR Y& D)EEEE (DOR) TR 2R/ 01 iy
N RS ISR SR (IVE/ICSI-ET) BhZ2IE R4S R IsEm . v [R5 #r 359
] DOR 5547 IVF/ICSI-ET BiZ2 [ R B RE, 42 IR HE O 2 A /2 7548 GH Filib B A AN AE
PRHEINE R A N BN N GH 43 1 3 2H: 2 FFIP AT A AR FHE ORI A2 h 2 AR A A GH 35 Xt it
H (n=119) ; (EHEUPFTARMEH GH Tk, (HfEHEIR IS FEF 8 m GH 4 TU/d 35 ~9E GH il
WFRA (n=115) ; 12HEINRT 4~6 JA{EH GH 2 TU/d FilAb ¥, HALHEINL R {# ] GH 4 1U/d
%N GH FiAL 34 (n=125) . WELLLE: 3 B HARYOR . (EHEUAHC R, IERRTE I
RBUEH(CLBR) R O 3 B L7 50 B 7 Fkk AR A B4 2 (BMD
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Abstract Objective To investigate the effect of growth hormone (GH) pretreatment on the
clinical outcomes of in vitro fertilization/intracytoplasmic sperm injection-embryo transfer
(IVF/ICSI-ET) in patients with diminished ovarian reserve (DOR). Methods A retrospective
analysis was conducted on the clinical data of 359 DOR patients undergoing IVF/ICSI-ET. Based
on the use of GH pretreatment before ovarian stimulation and/or its addition during the stimulation
cycle, patients were divided into three groups: the Control group (n=119), receiving no GH
pretreatment or addition; the Non-GH pretreatment group (n=115), receiving GH (4 IU/d) only
during ovarian stimulation without pretreatment; and the GH pretreatment group (n=125),
pretreated with GH (2 1U/d) for 4-6 weeks before stimulation and also receiving GH (4 1U/d)
during stimulation. The basic characteristics, ovarian stimulation parameters, embryological data,
and cumulative live birth rate (CLBR) were compared among the groups. Results (O No
significant differences were found among the three groups regarding female age, male age,
duration of infertility, body mass index (BMI), basal hormone levels, distribution of ovarian
stimulation protocols, endometrial thickness, serum estradiol (E2) and luteinizing hormone (LH)
levels on the day of HCG trigger, or the number of blastocysts transferred per cycle. @ The GH
pretreatment group required significantly lower total gonadotropin (Gn) dosage and fewer days of
stimulation than the Control and Non-GH pretreatment group(P<0.05). Compared to the Control
group, the GH pretreatment group showed significantly higher numbers of retrieved oocytes, the
number of mature oocytes, 2-pronuclei (2PN) zygotes, 2PN cleaved embryos, transferable
embryos, high-quality embryos, as well as higher cumulative clinical pregnancy rates and CLBR
(P<0.05). Compared to the Non-GH pretreatment group, the GH pretreatment group had
significantly more transferable embryos, high-quality embryos, and a higher CLBR (P<0.05). 3
Compared to the Control group, the Non-GH pretreatment group only had a significantly higher
number of retrieved oocytes (P<0.05), with no significant differences in the number of mature
oocytes, 2PN fertilized oocytes, 2PN cleaved embryos, transferable blastocysts, high-quality

blastocysts, cumulative clinical pregnancy rate, and CLBR. Conclusion For DOR patients, GH



pretreatment for 4-6 weeks prior to ovarian stimulation can improve oocyte yield, embryo quality,
cumulative clinical pregnancy rate, and CLBR, thereby enhancing the clinical outcomes of

IVF/ICSI-ET.
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51 SL4% % ThAg )RR (diminished ovarian reserve, DOR) J2 i1 T B BRI (50 R/ ok
AT R N, SEOPEIIREAE . AL H RS T %, DOR G4 mikt 581 £ ¥ % DOR
FSER TR BN DOR. B P E A B BOR MR LA . MH a2 AR, A
A H K DOR ABEBH RN Z . AHE+ DOR FIE LN 10%~35% 1, DOR H#H1EHA
AN 2 KGO0 B S N BRE TR B - IR R RS M B R Cin vitro fertilization/intracytoplasmic sperm
injection-embryo transfer, IVF/ICSI-ET) J&J7 I, HimRICAIRIIEUD . FMIBGE %5, kK
TR RO R AN AR AT S0 X R B E IR IRIRIT 45, — B AT & R AR 5 5%

TR B R A

AKBE (growth hormone, GH) /& — PRt Y AE KK B RIS HER, GH B g
JAK-STAT 15 T i@ 15 S S ZFEA K71 (insulin-like growth factor-1, IGF-1) &5
Gy, VAT FIURLAN B2 P R R R U, PR R ORIR TR BN TS AT O B 2 b
TRINRE, SO IPREAN T R A TR AT B R R A A — B I B A B RO
IVF/ICSI-ET Bh%2(¥) DOR 318 Fl GH FilAbE /5 MG R BERE, PRI GH 7EH2 & iR o 52 A
HGE IR S, R 5507 B2, DU 9IX R 85 IVF/ICSI-ET IR FH 2532 AR 4
1 MRSk
1.1 BBk

[ BE LK 2022 4 1 H—2024 £ 7 JAE 2B SR — Y s B Be A2 58 04T IVF/ICSIT ¥R
J71¥) 359 %) DOR JEHMANAMTT. RIEAEH GH Kot B/ 3 41 5541, gl

(n=119) , BFEARMH GH; 4, 9k GH B4 (n=115) , EEEMIEHINZY)
(gonadotropins, Gn)  CR447F, HibER7EH 20H A, #5: -s20160040; AN, F£H



BRMFEAR], #6'5: -s20150065; &FEMH, FEEHRANAF, #65: -s20240002; WIHE,

W E BRI ITER 2 A, LS. -H20052130) [ERFESIN GH (3638, FHEE&HR2AF],

ftT: -s20050025) , 41UAR, ®FH R NES 11X, AREVLIE: F=4, GH fiits
H (n=125) , {EFGIPERAP G BIaE H NS GH 21U, &K 1Kk, TikbEE 4~6 JH
JEIFURIEHE, (EHEINE R RS 4 UM, BEFRNH. BEHAIRUE: (1) Fit<d2 2,

IVF/ICSI-ET 8%, (2) DOR ZWitr#E S (N & TR idoRIG R i2 6% R IR B ©
PUHT ¥ Z (anti-mullerian hormone, AMH) <1.1 ng/mL; @ P{lloFESEON7E1H%L Cantral
follicle count, AFC)<<5~7 #; ® J&Alifie BN Z (basal follicle-stimulating hormone, bFSH)
>10 IU/L, PAE3IFFE 1 0. () [RHFIN 7 RESER-PON TR BEHKT R, S22
RS FRHMEHE A OREOT R, (4 PR EE I CE U SR JE s RO A
Bmr) o HEBRbRAE: (D BHETFENBESACE. TERVUE. FERIRIT T E N RR A
KA ENUE>4 cm ¥ (2) fE{EAEFHIEWTEHE BUE ERE: (3D A B & S M & 5l
HAWAE SR A SRR (4D RN AAEATAT— 5 Gtk s vl st . R
W AAC I R4 s Bl (PJ2024-10-37) , HE X2 T REBMIERE T .

1.2 257 B
1.2.1 SZHI (R R T R
F G5 2~3 FARYE [ T8 7 WL S0 G S AFC R 3 it FSH. St {2 28 (A4 i 3

(basal luteinizing hormone, bLH) . FEffilff — &% (basal estradiol, bE2) . ZEfi/KFi¥Ah
URESIERIIRAS, TR AE R R, (D) PRI E: A 2~3 KIESH Gn, %4 Gn
A EH 6 KA EE>12~14 mm B, FFERR T ESHE BRSSO R A5 him

(gonadotropin-releasing hormone antagonist, GnRH-ant) (JJEi5e, FEEENEAR, it
5. -HJ20140476) 0.25 mg/d HERHLH . (2) EEMK TR #EPIF L GnRH-a [F
P, 14 d J5ERRIERIFEE T FAAE (LH<S TU/L, E2<50 ng/L, Wfi<d4~5mm, JEIhREMESE
D, B Gn feHFE EHENLH o« AR AR IR AR KRB R B WER (LH.
E2. P) /KFii% Gn 5. 2050 S BB 1 MR IIE EAE>18 mm (5 2 NI E AR
>17 mm ¢ 3 MEHINELEAE>16 mm) I, Z5&HHIL E2. P LH, %47 ANSEEEER
#% (human chorionic gonadotropin, HCG) (H#t'5: -H20044056, W& ZRIWAT) AL,
PTG 36~38 h HLOH. (3) ZBIME T L. BE T HEW 2~3 RIFUATEN Gn [FF F RS
MR E20 8 mg/d HAEBNLH . (4 FAIIMEH: B3 THAIIFIATES Gn (2HFE 2
FLH. (5 Wil %: A&H 2~3 RIFM Gn A0k MMEHE, 5 d ek, 4k
2 G ATHFEERNLH . SAEHETr 22 B ks DL A3 F A KR 1B 0 49 1 3 4L
1.2.2 REEEFREBE. EIRHAE

G5 B AN Z0 o % 5 R B AT TIVE B ICST 7 22 A, 52K Ja il U A% A

5 AR TR TSI IR SRS DRGSR RRR AT BEAR B 9%, REFRBIHCON S 3 5 R 6



RAEEFENEAF L o HRAE 35 O S S RN 0« BRI 5 B H MR KT IR IR K 1 i ok
TR RATH MR & GRS TING 5 RIMT R . NE & H R AT
SR, PTG, PR BRI (MBS AP0 B S IR W
Gradner VA ARECTHT P . IR R FEFRAIE AR, BEBEARELHS TIEAX
Ff, HUEZE 10 mg bid FR+ SRRV 60 mg/d WLE. IRIGFEIE)S 12~14 RAT LI
HCG #i 7, WEIAFMEJG 28~35 RAT B KA, = A WIEIREE, NWOWIEARESR. 2 12 6
DR R G 5 10 B T P2 2 W 9 77 o 2t s BT P B B L A W o
1.3 WEHRHR

BHE TR, GFEFER . ARER. R ETEE (body mass index, BMI) . bFSH.
bLH. bE2; {EHEINAHSCHER], 4% Gn M. Gn M KH. HCG H E2. LH KXW i; IVF/ICSI
CERMRRE, EARIR IO AN T4, 2PN SRS IS, 2PN BPZLE. ARSI SRR
RBENRE: PEIGRREARSCEORL, AR EMIEUE R, SRR AR BRUGRIERS
B2 R R BUE 2% (cumulative live birth rate, CLBR) %5, J& MU SR=HUH A 1%y
JE B R IR T 10 R A< 100% s 455 J TR AL UG i 0= e U i 00 A s R AR PR S e
SR=RAFI AL YR I 4 COOLFE T if F MRS 25 F 1) /ECR A 1 K 100% s B 7 =
IV % 12 JE A SR T = ) HT 850/ R S 30 1450 100%: - CLBR=3K A3 1) £ 3% K/ o
HIHx100%. Fiit 3 HEE B A 2025 4 1 H 31 HWImIKEE .
1.4 GiitiEabs

IS SPSS 26.0 B AT B BB S G5 T3 H . FF A IR S A0 v i SRR F 2 B
HEZE ( XAS)F2o%, 20 4 A LR P . (R 250 25 40T, ST 0 25 e ME R B 2507 2535 (P>0.05),
K LSD BTN LL G BT EAF (P<0.05) , K Tamhane's T2 #. HHEFR AT
I (%) Fow, YLIAHCEER ] K36 8% Fisher KA . P<0.05 AZESH S %2 L.
2 R
2.1 3 ABFERERHLER

AWFFANANAT IVF/ICSI-ET Bh42H) DOR (53t 359 5], HorbxfIE41 119 %1, 9F GH T
REFEAL 115 6. GH TiACFELL 125 ], 3 2053 1A) 35 U AR W ek LA 2 R e G i 23 S0

(P>0.05) (E1D .



F1 3HEBEREEHEE ( x39)

Tab.1 Comparison of general data among the three groups (x=s)

Item Control group Non-GH pretreatment GH pretreatment
(n=119) group (n=115) group (n=125)
Female age
34.2434.37 33.6844.46 33.2744.47

(years)
Male age (years) 34.6545.17 33.9345.45 33.9445.30
Infertility

. 1.95+2.29 2.08+2.37 2.03#2.53
duration (years)
BMI (kg/m?) 22.33+£.89 22.0943.43 21718277
bFSH (1U/L) 13.7444.60 13.8345.63 1257 .81
bE2 (pmol/L) 133.85486.38 129.82487.95 143.90+101.61
bLH (1IU/L) 6.1242.98 6.35#4.51 5.90#4.25

2.2 3 HEAFERHIIAER TR
3 B R HEOY 7 ML, HCG H E2. LH /KF, HCG H Py JE S b 2= 3 8
Gt E L (P>0.05) , {H GH WAL Gn S& . Gn B REUEZ /DT X4 59E GH fiikk
HH (P<0.05) (&2 .
#2 3EBERHIPAAIORILE [ x3s, %)

Tab.2 Comparison of ovulation induction-related characteristics among the three groups

[ X3S, %]
Item Control group Non-GH pretreatment group GH pretreatment group
(n=119) (n=115) (n=125)
Microstimulation protocol 8.40 (10/119) 8.70 (10/115) 8.00 (10/125)
GnRH antagonist protocol 52.94 (63/119) 49,57 (57/115) 52.80 (66/125)
Progestin-primed ovarian
s . 19.33 (23/119) 23.48 (27/115) 21.60 (27/125)
stimulation protocol
Luteal phase ovarian
. . 5.04 (6/119) 3.48 (4/115) 5.60 (7/125)
stimulation protocol
Luteal long protocol 14.29 (17/119) 14.78 (17/115) 12.00 (15/125)
Total Gn dosage (1V) 2 803.684997.87 2 885.98+ 070.92 2 373.104842.05™
Total Gn duration (d) 9.7742.60 10.002.65 8.9042.04™*
E2 on HCG trigger day (pmol/L) 3 972.3443 447.56 3 814.032 891.09 3 449.89+42 643.42
LH on HCG trigger day (1U/L) 4.2844.13 4.9544.50 7.5743.70
Endometrial thickness on HCG
i 10.2242.71 10.50+2.95 10.27+2.69
trigger day (mm)

*P <0.05 vs Control group; P <0.05 vs Non-GH pretreatment group.



2.3 3 HBE N KRR FF RRHLE
GH TRALFRAIZRINE . MIL U740, 2PN 325 %, 2PN SRR, W Bns. fUmsE
RE IS B 2w TR (P<0.05) 5 53E GH b ZHAHLL, GH TACEErT RS A ZEMR L.
JRBE R EIS B 2 (P<0.05) - 5XTRRAIAELL, 3F GH TALFELH 3R U 40 31 2 (P<0.05) ;
HAFAON T4, 2PN 3254, 2PN DR, IR 3. R BEMEUE R e Guit 2 X
(P>0.05) (&3 .
R3 IULBE N RIERESRFREE ( x3s)

Tab.3 Comparison of fertilization and embryo culture data among the three groups ( iis)

Item Control group Non-GH pretreatment GH pretreatment group
(n=119) group (n=115) (n=125)

Number of 3.461.90 3.90+1.85 4.10+2.13"
retrieved oocytes

Number of 244+ 61 2.65+1.40 2.94+.81"
mature oocytes
Number of 2PN 2.19#1.55 2.27+1.38 2.624.74"

zygotes

Number of 2PN 2.14+1.56 2.21+1.34 2.60+1.72"
cleaved embryos

Number of 1.71#4.35 1.67+.21 2.07+.45™

transferable

blastocysts

Number of 1.30+1.42 1.3341.34 1.7841.32*%
high-quality

blastocysts

*P <0.05 vs Control group; *P <0.05 vs Non-GH pretreatment group.

2.4 3 A RBE RIS R LLER

giit 3 LB ME 2025 47 1 H 31 HIEMGRAETEAL, 3 A B R 7R E A
HEBUR IR K & S5 T T R AE BT Ry 0T Jo 4, 3 20 565 3 A SRS AL B B0 24 (P>0.05)),
EXFRRAIALL, GH TACHEZH A HIHGH R 2 R (P<0.05) « RAERLEIRE . CLBR
B (P<0.05) , FUHG R N REEZERTTGUFE L (P>0.05) ; 53F GH TiibHE4AH
bb, PisabFEZH CLBR BRI & (P<0.05) ; HxfHRALAHEL, 9F GH TALBRAL A IRAGH . R
FUGRIESRZ . BRI %, CLBR ZRBIL4i#E L (P>0.05) (K4 .



4 SHBEBRBBHELERLE [ x5, %]

Tab.4 Comparison of embryo transfer outcomes among three groups [ ;-_FS, %]

Item Control group Non-GH pretreatment GH pretreatment
(n=119) group (n=115) group (n=125)
Cycle cancellation rate  19.33 (23/119) 10.43 (12/115) 6.40 (8/125)"
Number of transferred
1.2540.44 1.1940.41 1.1640.39
blastocysts per cycle
Cumulative clinical .
29.41(35/119) 36.52(42/115) 48.00(60/125)
pregnancy rate
Early miscarriage rate  13.89(5/36) 25.58(11/43) 9.84(6/61)
CLBR 20.05(31/119) 26.96(31/115) 42.40(53/125) ™

*P <0.05 vs Control group; *P <0.05 vs Non-GH pretreatment group.

3 Wi

ABAE A BRIV N W AT R IR R, Horh DOR 2 33U M AR 7 i 1 2 22 i
Rz —. BT RZMEINIH, DOR MY A E 4 M. DOR B H#H AMH
KRG FSH ZKFF- . AFC I/l o S8 3 SR URAg 2 el 1E % 2ok 20%6 ~25% R R
5%~10%, JFHREBARAF=RIR) LA GRS ©, FiL, ST RMBBIZAEAR
(assisted reproductive technology, ART) J&¥7 AZfE] DOR et HEFFeLIEK . R ART
BRI REVFHEE, {H DOR B3 1T SO A R WA, IR S AERBYIATT 77 =02
I A T M PO R e o

AHF G IR 43 AT 359 ] DOR &3, 45k, fEHEON AT 4~6 K= GH (2 1U/d)
UL HREAIEHE GH (410/d) 4ERFIT7 %, FTRE/D> Gn S7E J Gn BOREL, ek
TS BN B, A BRI R IR S CLBR BN HRAL R 2271

AT GH TiALFEZH Gn S & Gn S R EH) W3 I8 T 0 B2 5 4E Tl ¥ 40 (P<0.05),
$E7n GH FHAL P AT 53 O SRR PERECR I S N GH B I B0 JAK-STAT {5 5 Il 75 -7
IGF-1 £ i, 3RURI NI FSH HRIURER T (L HERT 4~6 J& I 2 Ak B2 AR 0 B AT 24
GRS ST HERE E LA, Slot et al)fE GHR Rt/ BRSNS
GH #7757 75 U S 28 SRR ORI R 7 1) 56 28 Jo) 107 e A Ja vy B4R UIEL A, X SO
T GH TAL PRI [A] B RN . Xu et all 'R 28 2525 Mt ddor, B4 GH FHilr [a] (=2
D BACTARHE R I 58 A ) T 253 POR B35 119 99 5L Bitk



FEORF S5IEARJZM, GH BRI S R IN T4, TR A JENE % A B HE 2
BEETAA (P<0.05) . 54k GH FALHAAH L, FAbHEA n] # R B AR BORAR i ZE IR 5L
HEEME (P<0.05) , MFARIRIIE. BN FH0E T LG ER L, R GH ik
(A0 34 G A0 2 5 B R e R ) S 7 B S ISR . Chen et all ! DI BTRE VEBA B 72 2.
7N, 35~40 % DOR 3 2 GH TiAb 3 J5 {18 5t I fin 22 8 25 4 ey , 17 O B0 i 2 e el 25 A4k,
B SRR 8. HHUBITT R S GH £ PI3K-Akt-mTOR it 4 % 35 GF-RF 40 28 b {4y
BE . JREEAL RN, FfiEiT JAK2-MAPKS/L B /0 JE B4R KU U4, tksh, GH W]
Wt U IGF-1 3 3 Uk A0 AT G BEA A )5 75 SRR, AL IMIE R B TR0,

CLBR /&1 DOR & T AR A% L2 . AWFFT GH TiALFE4 CLBR Bo6f H 2H 42
FHE 1 £ (P<0.05) , FHAEUH P4 52 6.40%, & F KT X R4 19.33% (P<0.05) . Liu et all'®
(IR SRR IR 2 GH 4l BhiA T 7T {ff POR/DOR H 8 i 7= IR T+ £ 4 1.8 %, Zakerinasab et al[!7]
IZERE S HT 2R GH AT 34 POR i35 3R P BRI PRUE 4R % . Sood et all'®!f1) Cochrane P4/
J& Liu et al " RGLFIR ISy, AT IEHE 3 P B GH X it 7= 28 1 che e UE 4 1 o 1k
AR, HZ bR AT a2 T AL B K T GH I [ &, ArREscal 75N
F057 (1 G % KN

AL PELH 5 A AL B A LR A I A 2 B LR Ak T S R PR (e R
GH 4 1U/d, (XA B ASMELHET 4~6 LA 2 1U/d TUALEE, 45 RAEURBEAE . RN
fiR2 A0 CLBR R RFZM T AETACHA: MiIEHUAb B BRIRGER I oh, R debr S
MR TR TGI8 Lo ERX SR, TR I IN GH B ATl (2 it R i 55
SEINZROREL, EAE AA R0 O REAH TR SR s (2 HE MR 2 TUAL @ 42 AT e O
A BRSO T AR HER R, Cai et alPOJE TR ZE A PR HERI W T S SRR S RUH
S SCHIRAHELL GH TRALEETT S64E DOR AHEH #7204 -

AT TR SRR C 4. [BUBE et AT REAFAE R R o s RIZAFEIS Y2 0 M, AT REHE =
GH J7 UM AR R R E N A IGF-1 & GHR Ri&, TTEMN TR ENH . AR
HEOT SRR A BAT PR . ARK I 2 L AT ETE BA ST U 48 IE A £ 77 -k 1) 2
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