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Effect of GnRH antagonist administration duration on fresh embryo transfer in patients with non-polycystic
ovary syndrome

LI Xu, LIU Lin-hong, CHEN Ying, WANG Ya-mei, LUO Yin-chun, REN Feng, LIU Xi-ru, CHEN Ying (Reproductive
Medicine Center, First Affiliated Hospital of Chongqing Medical University, Chongqing 400042, China)

Abstract:Objective To investigate the effect of GnRH antagonist administration duration in the antagonist fixation protocol on the clini-
cal outcomes of fresh embryo transfer cycle in patients with non-polycystic ovary syndrome (PCOS). Methods The clinical data of 279 infertile
patients who underwent in vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI) in Reproductive Medicine Center of our hospital
were retrospectively analyzed. According to the GnRH antagonist administration duration during ovulation induction, they were
divided into the antagonist administration duration<3 days group and the antagonist administration duration>3 days group. The basic clinical
characteristics, ovulation induction cycle characteristics and pregnancy outcomes of fresh embryo transfer cycle were compared between the
two groups. Univariate and multivariate Logistic regression analysis were used to analyze the factors influencing the pregnancy outcomes of
fresh embryo transfer cycle. Results The oocytes retrieved rate and the cycle cancellation rate in the antagonist administration duration< 3 days
group were significantly lower than those in the antagonist administration duration>3 days group (P<0.05), and the implantation rate and
clinical pregnancy rate were significantly higher than those in the antagonist administration duration>3 days group (P<0.05). There was no
statistically significant difference in the optimal embryo rate , metaphase Il (M Il ) oocytes rate, normal fertilization rate, persistent
pregnancy rate, live birth rate and early abortion rate between the two groups (P>0.05). Univariate regression analysis showed that
the antagonist administration duration>3 days was associated with the decrease of the implantation rate [OR (95%CI) : 0. 487 (0. 266 to
0.893) , P=0.020] and the clinical pregnancy rate [OR (95%CI) : 0.400 (0. 191 to 0.840) , P=0.015], but had no effect on
persistent pregnancy rate, live birth rate and early abortion rate. Multivariate Logistic analysis showed that after adjusting for confounding
variables, antagonist administration duration>3 days was still an important factor in reducing the clinical pregnancy rate [ OR (95%CI) :
0. 408 (0. 188 to 0. 888), P=0. 024 ]. Conclusion In the antagonist fixation protocol for non-PCOS patients, the antagonist administration
duration>3 days is associated with the decrease of embryo implantation rate and clinical pregnancy rate in the fresh embryo transfer cycle.
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ovary syndrome

[(E£WHA] ERT AREAIES T EIH (este2021jeyj-msxmX0506) ; T PR IR} 2 A 15225 1 AR BT A BA SRl (W130)
[EE1EE] BR 2%, E-mail: chenying@cqmu. edu. cn.



B F A Sk JREGANAT OPER SURG 2023,32(4)

http://www. jjssxzz. cn 309

TEARSN 524G - IR IR B AR H2 R (in vitro fertilization-
embryo transfer, IVF-ET) i, i VE IR R RO R Kbt
#1] (gonadotropin-releasing hormone antagonist, GnRH-A )
T3 & IR T I ) 0 SR A0 5 AR i P R R
/b BP L B 2R 5 AE (ovarian hyperstimulation
syndrome , OHSS) & A= %Ik, H ABA% 1A 3 5 1% e sl 7
T5 MR RN, B AR it AR R R D iR
PR B SO 2 —". GnRH-A i 5
HE K GnRH SZ AR P H T Wi s 455, T By 1k R PR B
&A= 1Y 2 (luteinizing hormone, LH ) 14 i . H 81 53] i B9
MW R ATHEDN . (H2  BIFFE R s U
A RE-S B RE A LH A, 2 1052 00 S AL A 2
PRLLE , ASBIESE [ B 3 7 A 3 e A B 1 = P 0 SR T 3
PR I 7€ 7 5847 TVE/BR L A B 51 5 Cintracyto-
plasmic sperm injection, ICSI) {57 [ 3FE 2 % D) L 25 &
fiE: (polycystic ovary syndrome,PCOS) £ % A9 IIfs IR 7E 4L,
PRATF5 470 700 A7 FH RF 5] X i R AL F] 30 s PR 245 JBy 1) 52
M, LU A il PR AR BRI .

1 #ZREFE

1.1 R

] i 40 M7 202045 1 H 1 H &= 12 A 31 HAEE IR
= Bl R A4 B 5 — = g A A = 2 v IO S B )
SE T SAT IVF/ICST B2 1 279 191 .35 A I R kL. 40
AN : QFE L FIE B E >1 d; @Q4FE R 22 ~ 48 %7 5
@IRINE =1 1. HEBRAR e : O 2 RN HELE AR Q™
T N BESEOLAE (I~ IV 3] B ok % 75 P 5
BN @& K™ B R 2R R 5 @)™ 5 1 4 B
PEBI o AR 545 B 700 i B [0 AN (] 0 A 4 ) 4k
iF A1 <3 d 25 (49 A J& 300 ) 0 45 450 550 {8 1T s 1] >3 d 21
(2304 ). AHIFIY 2 5 PR BE B R 2= B TR 5 — B e
PR 2 AR 3 51 23 A A% ) (2021-K592) o
1.2 97 3 k)8R R BG4S AL

A 4552 ReUE 5 3 R FHE 402 90 i1 R G
-8R 58 48 71150 ~ 225 U/d 2 HEB , U1 S8 302R 5 Kl
FE 6 RKUN N R 74 it i v G 1 3R 5224 71) 0. 25 me/d
HERVLH . W] 3 ML IR E =17 mm B,
R 4l U 98 2R KT S RS (] U B2 DR 4% FBE AR P i R
(urine human chorionic gonadotrophin,uHCG , H [E i £k
£E AR ER 25 ))6 000 ~ 10 000 U AL PA 7 565 55 il i iy
W Fi bR (3 [ 25 3 AE A 7)) 0. 2 mg AL, 36 h 5 BLER .
M Y8 RS 7 B A7 IVE/ICST 420K , BUOR )5 &6 3 Rl &

55 S RUEATEEIR R A , e Z RS 4H 2 A IRJIG A OHSS K
oz ol I At AN 35 B R RS A BOTE RS AR L E AT A iR
LY
1.3 whIH

IR H ¥ 467 DAL IR 1 5 8 A e i VAl
PEHI 2573 7)) 60 mg/d, L3 d, BERFEHE XS H 46 11
IR e 2 ) (mf 2% HE 355 28 7)) 20 mg, B H 29K, [R]85 9]
T FH R EE e G 1 3R 50 A 1)90 mg, B H 1R, ik
645 2 JA) JE A I it 5 A 98 B I UE M R 3 R (human
chorionic gonadotropin,hCG ) 7K ¥ , 2 IfiL & hCG>5 U/L,
72 0 hCG BIYE s IR RS AT 4 8 J5 47 B I8 8 i/ 2,
PR W RE R R AR OR . FRLE ke SRR AT 12 )8
EOHF IMAEERR L R =2 O 12 8 Z i
= o 6 7 2 A B AR — AT A e B R L.
1.4 MEIEAF

Fb A 2 G ARG R AR fE HE B JE] 30 RRAF K fif i
oA AT IR ZE R

ARG R =R B E H b B i 50<100% 5 55 I 4L
1S4 (metaphase I1,M 1) B3 =M II 53K} 41 fg 2
B/ICST 3R BP B0 x100% 5 IVF 1E % 2 K5 K = (D1 8
2PN+2PB Ui 45 /IVF JITAS 5P . 20x100% ; A ik Fe=
D3 T R I 550/ 1 8 3285 IR T2} 100% 5 FE AR =HE A
TSI 50 B R IR R B0 < 1009% 5 S 30137 7= 2 = = JEL 30 4/
o HE IV Jit3 Sl 1A B8 1009% 5 i PR 48 0 238 = I PR 4 ik Ji) 1A
BB MR G T 30X 1009% 5 47 52 U IR R =5 2 U R J&
SBT3 100% 5 16 77 R =16 7 R 91 50 %
I I 1 300 250 x 100% 5 J1 38 BT 5= J 30 U 500 ah
ST 1 1 £ 100% -
1.5 %its ik

K SPSS 26. 0 Ge b 8 Ak X £ s 47 4 B, o
OB A B AR E 22 (os) IR, 2 0] FE AR ST o 4
B VB R LR (%) 37 AL 8] FL 3R FH P K56,
242 RE AR B <40 BE & B S 0B <1 Bl T Fisher's
K o A R A 00 0 25 R AR PR AT R R 2 R
Logistic 538, P<0. 05 A2 57 A G it2r 5 .

2 H#R

2.1 24K FH

2 AR ORI ] N SNt
B 22 5 TG i 2 L (P>0. 05) 5 45 5050 s A I
[l<3 dZH BMI s THEBURIEE IR 3 d2H(P=0. 032) 412
1% 8% (anti-miillerian hormone , AMH) [l & /> T35 41T



310 ABRFRERE

JREG ANAT OPER SURG 2023,32(4)

http://www. jjssxzz. cn

FMd S [R]>3 d4H (P=0.002), W3 1,
F1 2HMGKEMELE

JEIE(A~) 49 230

Ay () 33.3+4.3 32.6+5.1  0.361
BMI (kg/m?) 23.12.9 22.1+3.1  0.032
AN R] (4F) 3.7+2.5 3.7#3.2  0.956
ANELAG(%)] TRk 19(38.8) 104(45.2)  0.410

4% 30(61.2) 126(54.8)

AMH (ng/mL) 2.242.1 3.4+3.2  0.002
IR E(AS) 7.6x4.7 8.3+5.2  0.317

2.2 ARHEIP B A AL AR

5555 0 00 4l A I 1R) >3 d 4] B A, A b 4l
) <3 d AL 4R AL H 42 il 7K F (P=0.001 ) | HfE — [
(estradiol , E,) 7K - (P=0. 023) . 3 Bl # (P=0. 002) . J&
WO R (P=0. 041) 5.2 FEAIL, 424 B3 (gonadotro-
pin,Gn) i [B] B 46 (P<0. 001) , Gn i &2 5 /> (P=0. 007) .
2AHMHRALH LH M I AR 2R3 R W 2R 3 R
B AR B MR IG B B 4 22 R S i R
X (P>0.05), %2,

F2 2ERHMEERESELE

FEBURILEH b A >
TiH W) <3 d 44 Mf ] >3 d 26 !
HHLH LH(mIU/mL) 3.746. 1 3.745.0 0.984

PBHLH E, (pg/mL) 2057.8+2 820.82886.7+2171.7 0.023

ML B 220 (ng/mL) 0. 9+0. 4 1.3+0. 8 0. 001
Gn ] (d) 9.1+2.3 10.3+1.8 <0. 001
Gn i (IU) 1741.6+773.6 2072.6+781.1  0.007
AR (%) 96. 6 99.0 0. 002
MR %) 79.2 85. 8 0.154
ZHi (%) 79. 1 79.9 0.757
EHZHR (%) 70.3 72.8 0. 340
PR (%) 32.3 30.5 0. 602
ARG 1.70.5 1.7+0.5 0. 816
PAHI B () - 5P 244 33 115 0.453
YR 4 23
JEL B 2R (% ) 24.5 40.0 0. 041

2.3 SEIRASHE B B4k By rbak

24053 A 37 F 138 AN AR AT T AL A,
FRAS BT A PR A)<3 d ZHAR AR AN R A U R 2 g 2
T RS G A>3 d 2 (P<0. 05) 52 4 FR S 4E iR
BERMBBmE R IR ER LRI FE X
(P>0.05), WK 1,
2.4 RRESH

HLR R Logistic [543 M 45 5 W7, #5055 fd
A>3 dJE A AFIOR (95%CI):0. 487(0. 266 ~ 0. 893),
P=0. 0201 F1 IIfii JK 4T Wz £ [OR (95%CI): 0. 400 (0. 191 ~
0. 840) , P=0. 015] 5 FFFAR A2 M R 28, (H & X 2L 4T
PR I AR R IE R (] 2) .

60

— G ] <3 A2
e SEGUFE B R]>3 A2

50

TEYRGE (%)
S £

[N
(=]

10

HWAR  IERIEIRSE REERE B BRrER
. SRS A <3 d 41 HL#E, P<0.05
E1 2AIFIRERLEE

A —a— E
RIR =R - :

% -
FROR TR -
R ESR  —a—— E

1 : 1 1
0.0 0.5 1.0 1.5 2.0
OR (95% CI)

B2 IGARIEIRS R B E R ST

2.5 L3HEESH

% [N % Logistic 17 43§ &7, P84 T 45 i
BMI . AMH . 5% B 6 3+ %5 . 7% 48 V0 15 %k B A IR i B
B ARIR A B, A5 PR A A ) >3 d 5 K A
i 2 B KA O [OR (95%CI):0. 408 (0. 188 ~ 0. 888),
P=0.024], AF &0 I PR AT IR (0 52 R 2, H 501
PR UE 1R #5170 A K [OR (95%CI): 0.915 (0. 849 ~

0.988),P=0. 023], .33,
R3 SERRRBES MG RIERER £ B X Logistic B A5 47

T H OR(95%CI) P

ER 0.915(0. 849 ~ 0. 988) 0.023
BMI 1. 059 (0. 944 ~ 1. 188) 0.330
AMH 0.962(0. 831~ 1. 114) 0. 607
SEUR AL 1.058(0.972 ~ 1. 152) 0.194
2R 1. 538 (0. 596 ~ 3. 967) 0.373
FEMLIENG Y B 1. 774 (0. 542 ~ 5. 809) 0.343
FEPA I A 0. 408 (0. 188 ~ 0. 888) 0.024




B F A Sk JREGANAT OPER SURG 2023,32(4)

http://www. jjssxzz. cn 311

AR, GnRH AP J7 %6 th T HAG 7 B[R] K .Gn
JHE /D (OHSS % A ARSI 25022 0 T4 B A= 58
BRGNS RRE I s R W, R0y SR A
IRFATI AL SE 1 GnRH L8300 77 AR, s IR 3R v AN
A ATRES LH o BEA R AR T REAS A 0. it
TR 0B 4 [ 7 7 SR RAE T R WIR . [ &
F1 0SB A 5 R EER 6 RITIA%E R4 T 0. 25 mg
GnRH¥EHUH, Feeee MEHE S B EiH L HOI S H s R
15 77 22 465 245 WARORE T DP9 /N 5 MES R A,
JELHAM G AL | i 5 00 LH 06 ] i J50R: 40 it 55 Z 4k
Rof AT O B 240 i ) B it AN BT =, 5 RS T R AE M,
E J7 ZE 0] LAREAR T HH 0 P 5 LH e i XU 7, (R
ST LH ZE BP0 (% & 5 28 [ By 22 10 A il A {4
SRR RS E AR, LH 6 & BN E &
B U & A2 B X R A2 M AT IR A
Jai P AN RS, LR ) 2 R S AR, 2 T
FEUEBA K LH K P 500 A R FRELAT IR 06 7= 5 &
SRR 7 R BN S A R B A O [ Ty
ZAEPUANE A sl )85 0% Oy B R e ad A
il LH AR & IR AL AR S AR 0%, H Hi i JC BB 4518 .
PRIt , BT [ 7 8 vt 0] 4 24 Hp 82 1 [ o B IS
L 3 U W 468 )5 B 5% 1, X6F T G RH 455077 A9 1 1A 1o
FHANFE o R 7 28 e IR RS M SR W 1 il 2 5 — B R =

PCOS 1E i HAT 5 OHSS KUK A A 22 5 3 1 R ik
A, py /NG B 0 X A BT R 3R R ) AU N
[f], B 43 f8 LAl LH &, R0 3 2l GnRH #5407 7] fig
XFPCOS & B A o R, AR 78 A 45 A PCOS f&
Ho AW KB, FE BN E E 5 S GnRH 55078
FHEFTR]>3 d 5 PG AR ARG R R B A G . Oy
THEBRIR 22 I Z A5, ARG AT T SR R Fn 2
% Logistic A 43 HT , 45 532 B, GnRH H5470 55 i FH 5[]
>3 d 4TS5 I R AT WR B A OC . 2 491 H LH 7K
M TR S2RE 3 TEH SR 3 RIS RS AT iR
REELEJAEARTC B 22 5, U GnRH H5HUF1/E I i
()X LH 7K SF- R0V Jif 5 2t 51 08 B 2 5 ), G 2 B 5
i) By PR 32 M

Zikopoulos 252 % B, GnRH 551 774 FH I} 18] %) J&
SR VR E AT OR 25 Ry A 52, AT BE S GnRH 5B 5
X VR VR SR 3 8 R A I 2 A 06 it A 55—
FAREUER] T #5900 R B T WA Z M. Deui
SRR T RS . A RBARILE E, 7K

ST BB M BB 40 LT A = B, KT AT R 5 )
TE PN RS A2 M RN B9 R 4 e o e a0 TR 0N PR AT R
KA, RATHAR I T RIFEAY 251, GnRH F5 417
il B [E]>3 d 41 B, 7KF- i TS BRI A i <3 d 41,
I PRAE R AR . A, AR 5E 1 GnRH 551544
IFIA]<3 d 20 4R 5P A8 T4 Besm) i i ] >3 d 41, 7] RE
55 GnRH 5T F I ] >3 d 41 AMH 55, 5P 44 4
BT, OIS TR R A G X BN FRA T o
B 5 S Aot e v B 2 TR O EIOR B I, th B
JHE AV R HsF [ 5 B0HS B 750 5 P sF i) S R X6 B N
I 2% 22 1 R 5 B2 R AT IR SR A s e . XA e R RS A
SR [ 2R A IE I PRI IR R, AN — R e
SRARINEL ., 10 B A AR VA R A0 5 30, AR AR AR A
I 38 A 2 A6 I JE 3, AT DA (R 28 4 () i T 38 24 4
FRARHERF[R], DASRAS 5 22 LA 01 A ] (6 G 1) SRR

Y TR AR, A2 F 5 T GnRH 4%
P Ty 58 L 12 AR 55 B it 93 R 7K T R B 3 i 45 > 14k
25 RVRTE TR, G312 5 13 BT
FRI L 2 [ W FH A7 0550 A BGE B b 78 LH )2 H AR
B ke A5 LB, RG] =AY GnRH H5 B3
J7 SEXF IVE Hh BR ihif 2% 7 2 1) FR 3 2 Rt T L
Wk > GnRH 45 41 77 25 9 7 &, BR AR A | {H /2 Zhang
SNSRI /D ) GnRH F5 U300 A A2 DA I 3 1 fin A
A AT AE B A LH WG, AT S 350 g ) 2 B

AWFFEIN R, A5 Lo P o o — 3 R - B 5548 2
PEAT G, 340 25 52 W B -BJ: 240 Jf 5 o RNV Jif 2 IR, AR
W5 2 B, F5 B0 FH I (<3 d 41 BMI i T4 P58
HEFEI>3 d 2. Z P ZK Logistic [71H 70 M7 8.7 , J43%
BMI i , F5 5T MdE ] >3 d 475 9R 516 R 4 R 3R PR ARG
AR AHZ 24 M I BRAR SZ2KE 3 OEH 28 % MR
JICHA .25 5%, HL 2 20735 BMI A TR B AR BEARfE
UL BMI B 52 A FEIESE . BeAh, A7 058 h , I3 b
LH 7K 55 4 5 i 22 2 M £ AH DG, BMIER /3 19 4o 14 v g
U BRI Y GnRH 55077 24 19 7 4 & LH 0=,
PRI , 435470 70 {6l 6 8] 55 BMIL 2 75 AH AT 75 47 ARk
A Z b aTRE MRk S — 2R S

25 LRTiR  3E PCOS BB E EPUAI B 2 77 % GnRH
FEPUFEE I ] >3 d 5 ff IR RS R S0 B A AR A
PRATURFREACAI G . R IR TAE b, NARYE B B0 i
& UIRE T A T 58, MR SR AR BN AR BB AL,
0 B A RS () S B 050 (5 B i) < e
B B 2L S S R AT YRR B RE ), AN B — b
SRARIIFCT T H EK GoRH F5H0 (8 1]



312 B G A Sk JREGANAT OPER SURG 2023,32(4)

http://www. jjssxzz. cn

[ 5% 30k ]

[1] Depalo R, Trerotoli P, Chincoli A, et al. Endogenous luteinizing
hormone concentration and IVF outcome during ovarian stimulation in
fixed versus flexible GnRH antagonist protocols: An RCT (J]. Int J
Reprod Biomed,2018,16(3):175-182

[2] Al-Inany HG, Youssef MA, Ayeleke RO, et al. Gonadotrophin-
releasing hormone antagonists for assisted reproductive technology [J ].
Cochrane Database Syst Rev, 2016, 4: Cd001750. doi: 10. 1002/
14651858. CD001750. pub4.

[3] Copperman AB, Benadiva C. Optimal usage of the GnRH antagonists : a
review of the literature[J ]. Reprod Biol Endocrinol, 2013, 11:20. doi:
10. 1186/1477-7827-11-20.

[4] Tarlatzis BC, Fauser BC, Kolibianakis EM, et al. GnRH antagonists in
ovarian stimulation for IVF [J]. Hum Reprod Update, 2006, 12 (4) :
333-340. doi: 10. 1093/humupd/dml001.

[5] Albano C, Smitz J, Camus M, et al. Comparison of different doses of
gonadotropin-releasing hormone antagonist Cetrorelix during controlled
ovarian hyperstimulation[ﬂ. Fertil Steril, 1997,67(5) :917-922. doi:
10. 1016/50015-0282(97)81407-0.

[6] Kolibianakis EM, Albano C, Kahn J, et al. Exposure to high levels of
luteinizing hormone and estradiol in the early follicular phase of
gonadotropin - releasing hormone antagonist cycles is associated with a
reduced chance of pregnancy[ J . Fertil Steril,2003,79(4) : 873-880.
doi: 10. 1016/s0015-0282(02)04920-8.

[7] Kaponis A, Chronopoulou E, Decavalas G. The curious case of prema-
ture luteinization [J]. J Assist Reprod Genet, 2018, 35 (10) : 1723-
1740. doi: 10. 1007/s10815-018-1264-8.

[8] Meng Y, Guo Y, Qian Y, et al. Effects of GnRH antagonist on endome-
trial protein profiles in the window of implantation [J]. Proteomics,
2014,14(20) :2350-2359. doi: 10. 1002/pmic. 201400145.

[9] Luo Y, Liu S, Su H, et al. Low serum lh levels during ovarian stimula-
tion with gnrh antagonist protocol decrease the live birth rate
after fresh embryo transfers but have no impact in freeze-all cycles[J].
Front Endocrinol (Lausanne) , 2021, 12: 640047. doi: 10.3389/
fendo. 2021. 640047.

[10] Benmachiche A, Benbouhedja S, Zoghmar A, et al. Low LH level on
the day of GnRH agonist trigger is associated with reduced ongoing
pregnancy and live birth rates and increased early miscarriage rates
following IVF/ICSI treatment and fresh embryo transfer [J]. Front
Endocrinol (Lausanne) , 2019, 10: 639. doi: 10.3389/fendo.
2019. 00639.

[ 11] Eftekhar M, Hoseini M, Tabibnejad N. Is there a relationship between
luteinizing hormone levels and ART outcome in GnRH antagonist
protocols? A retrospective cross-sectional study[ ] ]. Indian ] Endocri-
nol Metab,2021,25(6):563-568. doi: 10. 4103/ijem. ijem_331_21.

[12] Zikopoulos K, Kolibianakis EM, Camus M, et al. Duration of gonado-

tropin-releasing hormone antagonist administration does not affect the

outcome of subsequent frozen-thawed cycles [ J]. Fertil Steril, 2004,
81(2):473-475. doi: 10. 1016/j. fertnstert. 2003. 08. 009.

[13] Detti L, Ambler DR, Yelian FD, et al. Timing and duration of use of
GnRH antagonist down-regulation for IVF/ICSI cycles have no impact
on oocyte quality or pregnancy outcomes [J]. J Assist Reprod Genet,
2008,25(5):177-181. doi: 10. 1007/s10815-008-9217-2.

[14] Al-Inany H, Aboulghar M. Gonadotrophin-releasing hormone antago-
nists for assisted conception [J]. Cochrane Database Syst Rev,
2001(4) : Cd001750. doi: 10. 1002/14651858. Cd001750.

[15] Ludwig M, Katalinic A, Banz C, et al. Tailoring the GnRH antagonist
cetrorelix acetate to individual patients’ needs in ovarian stimulation
for IVF: results of a prospective, randomized study[J ]. Hum Reprod,
2002,17(11):2842-2845. doi: 10. 1093/humrep/17. 11. 2842.

[16] Zhao Y, Lian F, Xiang S, et al. Effects of half-dose and full - dose
GnRH antagonists on IVF-ET outcomes: a retrospective study [J].
BMC Pregnancy Childbirth,2021,21(1) :727. doi: 10. 1186/s12884-
021-04176-8.

[17] Feng L, Fan R, Jiang A, et al. The effect of flexible low-dose GnRH
antagonist on pregnancy outcome in the fresh embryo transfer cycle of
IVF-ET: a randomized controlled trial [J]. Reprod Biol Endocrinol,
2022,20(1):55. doi: 10. 1186/512958-022-00927-0.

[18] Zhang D, Zhang D, Sun Z, et al. The effect of a transient premature
luteinizing hormone surge without elevated serum progesterone on in
vitro fertilization outcomes in a gonadotropin - releasing hormone
antagonist flexible protocol [J]. Gynecol Endocrinol, 2020, 36 (6) :
550-553. doi: 10. 1080/09513590. 2019. 1683730.

[19] Zhou R, Zhang X, Dong M, et al. Association between endogenous LH
level prior to progesterone administration and live birth rate in artifi-
cial frozen-thawed blastocyst transfer cycles of ovulatory women [J].
Hum Reprod, 2021, 36 (10) : 2687-2696. doi: 10. 1093/humrep/
deab172.

[20] Al-Inany H, Aboulghar M. GnRH antagonist in assisted reproduction :
a Cochrane review [J]. Hum Reprod, 2002, 17 (4) : 874-885. doi:
10. 1093/humrep/17. 4. 874.

[21] Chang YL, Hsieh YY, Tsai HD. Preliminary report on the effect of a
lower dose of gonadotropin-releasing hormone antagonist (cetrorelix)
on ovarian hyperstimulation in lower-weight Asian women[J]. Taiwan
J Obstet Gynecol, 2006, 45(4) : 317-320. doi: 10. 1016/51028-4559
(09)60250-3.

[22] Broughton DE, Moley KH. Obesity and female infertility: potential
mediators of obesity’s impact[J]. Fertil Steril, 2017, 107 (4) : 840-
847. doi: 10. 1016/j. fertnstert. 2017. 01. 017.

[23] Jungheim ES, Moley KH. Current knowledge of obesity's effects in the
pre- and periconceptional periods and avenues for future research[J].
Am J Obstet Gynecol, 2010, 203 (6) : 525-530. doi: 10. 1016/j.
ajog. 2010. 06. 043.

(kX1 2



