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Abstract

Objective: To compare the therapeutic effects of three ovulation promotion regimens on ovarian
low response (POR). Methods: A total of 300 cycles of POR undergoing in vitro fertilization embryo
transfer (IVF-ET) received from our reproductive center were retrospectively selected and di-
vided into three groups according to different ovulation promotion protocols: 108 cycles of gona-
dotropin-releasing hormone agonist (GnRH-a) long protocol (long protocol group), 82 cycles of
GnRH-a short protocol (short protocol group), and 110 cycles of gonadotropin-releasing hormone
antagonist (GnRH-ant) (antagonist group). The total amount of gonadotropin drugs (Gn), the num-
ber of days of GN, the total number of oocytes retrieved, and clinical pregnancy outcomes were
recorded in the three groups. Three groups of patients were stratified according to the number of
oocytes retrieved, and the differences in follicle output rate (FORT) among each subgroup were
compared. Results: There were statistically significant differences in the total amount of Gn, the
number of days of Gn, the total number of oocytes retrieved, the number of 2PN, the level of LH
and P on the day of hCG among the three groups (P < 0.05), but there was no statistically signifi-
cant difference in the number of E;, intimal thickness, MI], and high-quality embryos on the day of
hCG among the three groups (P > 0.05). The total amount of Gn and daily P of hCG in the long pro-
tocol group were the highest, the total number of eggs captured was the highest, the number of Gn
days was the longest, the number of 2PN was the lowest, and the daily LH of hCG was the lowest;
The total amount of Gn in the antagonist group was the lowest, the number of Gn days was the
shortest, and the number of 2PN was the highest; the total number of eggs captured in the short-
acting group was the lowest. There was no significant difference in the normal fertilization rate,
clinical pregnancy rate, cycle cancellation rate, premature abortion rate, and ectopic pregnancy
rate among the three groups (P > 0.05). The incidence of OHSS in the long-acting group was signif-
icantly higher than that in the other two groups (P < 0.05), while there was no statistically signifi-
cant difference in the incidence of OHSS between the short-acting group and the antagonist group
(P > 0.05). When the number of eggs retrieved was <4, there was no statistically significant differ-
ence in age, AMH, AFC, and FORT among the three groups (P > 0.05). When the number of eggs re-
trieved was greater than 4, there was a statistically significant difference in FORT among the three
groups (P < 0.05), while the long protocol effect group had a significantly higher FORT than the
other two groups (P < 0.05). There was no statistically significant difference in FORT between the
short protocol effect group and the antagonist group (P > 0.05). When the cutoff value of FORT was
62.30%, it had a high predictive value for IVF-ET clinical pregnancy (AUC = 0.811), with sensitivity
and specificity of 85.27% and 70.11%, respectively, and 95%CI was 0.748 to 0.889. Conclusion:
The outcomes of the three ovulation promoting regimens in the treatment of POR are similar, but
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the number of oocytes obtained in the luteal phase is relatively small, while the amount of Gn used
in the follicular phase is large and the cost is high. The antagonist regimen has a shorter ovulation
promoting time and less Gn used, which is more advantageous in terms of time economic cost.
However, for patients with suboptimal responses with more than 4 oocytes retrieved, synchronous
follicular development with a long follicular phase scheme has a more advantageous advantage.
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1. 51§

MAER,  ANZUAE O RO S R R AN VS B J5 A 4RSS 3 K, JRIE AN ZE 1) B0 R ik
10%~15%, FHHAABEFEEHE1]. HRIM2HE - MG IE(In Vitro Fertilization and Embryo Transfer,
IVE-ET) 2897 WHEAFIEM EEF- B, 7 IVF-ET iR, OF S 14 i R 245%0(Gonadotropin, Gn)[?)
SN R Fet S EULIRFACT I EZE N, e A 9%~24% M5 B A= i AR B 22 2 1 #5742 51 5L
fI& 2 B(Poor Ovarian Response, POR) [2]. POR 145 2 P4 G 5 4 Oy B & imlcs>,  G9 BESE M 0T & R %, 3RE0
gD, IWRIEIRZEAUN 10%~20% [3]. X THE T4 B AE GBI 42 1) POR 8%, ImpREDGES (2 HR I 77 %
RmE PR N, SCEMEIRESR[4]. HAET, WmRE HRAI T RER %, W P IRER B BOs = a7
(Gonadotropin Releasing Hormone Agonist, GnRH-a)¥ 77 %\ GnRH-a %57 % (R PEMR B BB = 5 P57
(Gonadotropin Releasing Hormone Antagonist, GnRH-ant) /7 2%, {H POR 3 Bh A2 it F2 e B¢y F i HE Oy
TTRBNEE. A8 &0, AR G5] (6] ASCHOERLBIBES T, 2R3 3 Fi {9077 %(GnRH-a
K77%. GnRH-a f277%. GnRH-ant J7 %)t POR A7 IS HRCR, BUARELT .

2. #EREFE
2.1. ARIR

[ B 32 B g A B R0 2020 4 1 H &2 2023 4 1 IR HIAT IVF-ET 1697 & IR K ¥k 1) POR
EWibRE7]: © F6 >40 S A% POR TG 2 @ AT POR (HAUHIEEN FIREEL <3 1);
@ — AN OH AR RIS LS R PTRTE E <0.5~1.1 ng/mL, BUSEIEL <5~7 ), WL HTED 2 %
BIRfi2Wr. 2) AAbRiHE: O 54 POR 2Wibsifl; @ HIEHEZ IVF-ET¥RY7: @ UM BTN, 3) HF
Brtrdt: O REFEAF —HTHAEROAREE; @ LHEBAERESL: @ ANTRNEGRGHERE;: @
B0 EEEDGIRE R . FINTFE AR 300 A, RIEIEHEIN T ZHAF 43R 3 4H: GnRH-a K7 %
108 ME (K 7 E4H). GnRH-a %55 % 82 NMEMRE /7 %4H). GnRH-ant 7% 110 ANMEHIEEHLAIA).

22. ARAZE

2.2.1. GnRH-a ¥ 5 £
HE& R 2~3 d, MK GnRH-a GEFERR, 12 E {4 25 A2 1 25 B IR A &, JEMHES H20140298,
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ik 3.75 mg), H57E 3.75 mg, BEATEARFEIETTAATE, 14~21 d J5 BB TTAPRB B SR IE EAA<S
mm, FENE <5mm, MEEAEERZEQLH) <5 IU/mL, 1R (FSH) < 5 TU/mL, #f —F¥(E,) <30
pg/mL], FFUERN R IR Z57)(Gn). Gn B 3578 225~300 AL, 2 f5 28R MK -, 5p
R EHAT AR, 2>18 mm JPEECEE > 1 817 mm UIEEE >3 4, 45410 By /KT, EHAE
AL BRI R (hCG, BRI BRI 245722 71)6000~10000 U, 34~36 h J547 B 8 FELIIAR .

2.2.2. GnRH-a 85§

HA&KEE 2~3 d, AR Gn (BEI7E 225~300 847), 2 )5 25 EARE MK P, oik
BHIEMBT I, ALk 2~3 d, R GnRH-a (GAIEM, MBS ERZERAR, HEIHES
H20130797, #4% 0.1 mg) 0.1mg/d, E % hCG H. %>18 mm JRiEEE > 1 AN 8>17 mm JRiEEE >3 4,
a1 By K, TERARBEIEMEIREER (WCG, BRIEIEERH 2522 7]) 6000~10,000 U, 34~36 h 517 B T
HUHRAR
2.2.3. GnRH-ant 5§

HE&RFE 2~3 d FFUHH Gn (Ja shifll & 225~300 Hhr), 4~5 d gt AT ot S iy AR e,
KN EAE > 1.4 cm B, JIA GnRH-ant (FE54F FHBSER P dhi 5 v, ma s ACCEAG I 20 A IR A R, 24
W7 H20213977, #i#% 0.25 mg) 0.25 mg/d, EZE HCG H. HE4 > 18 mm JIIEE > 1 A 8i>17 mm 5o
WHE >34, 45410 B, K, JES hCG 2000 U RAL, 34~36 h f54T B i FELOIA.

HROHJE 55 3 d ATIRRG RS HE, MR ECRE AT 3 ANAT 2% 4 A LA EIRRR), RoAE SRRk T 3 iR
Ffo I 14 d K& I hCG HIE 2 B IR, MEIRFE FFE AR SCRE, B AJE 28~30 d 1TI1E B Mk,
RIS IR TE A G IR IR R R S A AR, IR2F . R sl WA D T iR o

2.3. MEIEIR

1) XFEE 3 R HEII I 0 f S26 = F6 8, 3% Gn B, Gn KA. hCG H B E KT b il B
SRGEE . MIL (B IR B AR . AN JEAZ (2PN, 26 IEH) 8. R IEIA %, 2) X 3 4 aEgR
gi)my, BARIEF SRR ImKIEYRAE . A IBOH R [CRIONE S + RIRONF Y + Jorr ARG & 151)/
TEHEIN S A x 100%]. B3~ . AR . I8 S5 B R Ls A AE(OHSS) K AE % . 3) RIEFRIN
HAFEGS A <4 X 3 HEFHATHE, o6 NH, & THMFR . FINEEH(AFC).
PUHT 38 R (AMH) M 5P 4 U R (FORT)Z 5%, FORT = hCG HLAINER(ER > 16 mm)/ALHEHI AT
AFC x 100%].

24. GIHERZE

Gt E IR SPSS25.0, TR (n) B 43 Eh(%) | L EGHEAT o7 Falt, I IEZS AR50 it
B TOR DA B bR vl 22 (X +5)])RoR, AT E VRO R R a7 5 200, B Him LR A
LSD-t #:56, #4528 TAFHFE(ROC) i 2k E45 FORT *f IVF-ET BhZ245 /A, LL P <0.05 K4
ERAGI ¥R .
3. R
3.1. B FEREEE

3 70 POR BHHUER . AR MBMI) . LA . ANZER . BEE IVE )8 J46t FSH. A LH.
Bk BEyy DU E R (AMH) X AFC i, ZRBLEGIT R (P> 0.05). L% 1.
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Table 1. Comparison of baseline data among three groups of POR patients (X £ s )

2 1.3 H POR BEMELEMLLE (X +5)

o . Ry BMI ANZERR BEAE IVF IR LRl FSH  5&AE LH JLRl B, AFC AMH
ARGy gty TR e T aun aun) pgmb (M) (g

KHEMA 108 37.21+4.6923.41 £2.8528.95+3.65425+1.70 1.54+0.63 12.35+4.51 440+1.20 51.43+11.82 5.51+2.60 2.33 +0.31
FFRA 82 38.42+5.1324.06+3.1129.41 £2.03 5.09+ 125 1.44+0.38 11.64£6.25 3.98+£1.04 49.27+10.35 5.24+1.96 2.27 +0.29
FEPUAIZE 110 38.10+£4.9123.67£2.9729.10+3.74 480+ 1.14 1.60+0.47 10.99 +5.34 520+ 0.99 48.84+13.59 5.19+ 1.44 2.40 £ 0.31
F 0.922 1.377 0.852 1.101 0.621 0.267 0.354 1.046 0.903 1.066
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

3.2. 3 (AR (R HEDPIE L K SCI E4RAREL R

3 41 Gn B8 Gn KA. 3RIIEL. 2PN £0.hCG H LH J P /K LA, 22 73508 Giit24 5 (P < 0.05),
hCG H E,. WHREE. MIL BB RAGE LA, ZRBTGH 52 (P > 0.05). 3 A, KITER4HA
Gn & &, hCG H P iy, HIROIPEURZ, Gn R¥EmK, 2PN #m/P>, hCG H LH &1iK; HiHiAI4 Gn
SRR/, Gn REURAE, 2PN BUR% . U7 RAEIROVEUR/> . 57 R S5HH741 hCG H LH. P /K
PR (1=0.677, 1.205, P> 0.05), K7 A 5% 77 R4H 2PN H#zil (1= 0.951, P> 0.05). L7 2.

Table 2. Comparison of ovulation induction and laboratory indicators among three groups (x £ s )

2. 3 AIRHIPE R R LU EHEAREL R (X £ 5)

hCcG H
_ X . SIROPEL N N L G
etz Gn BHEIU)  Gn KH(d) - MII $(M) 2PN $() 7
LH(U/L)  E,(pmolL) P (nmol/L) ¢ flr’i’g “M (™
KITRH
(0= 108) 273294585596 12055138 223£2.10 6667.55 % 178242 0.71£0.32 10.18 £2.45 3.68 £ 0.981.82.+0.142.14 £0.780.68 + 0.3
ey
%(”n’i@;i 246548 +742.95 8.22+0.75 4.32+ 138 6872.72 £ 1829.74 0.60 £ 038 9.76%+2.33 3.06 £ 0.401.51 + 0.372.41 % 0.740.68 + 0.36
e 4
%‘ffﬂfg 1965.72 + 624.54 6.14 £0.94 4.65+2.17 6546.83 +1319.85 0.57 £0.43 9.8242.41 3.40 +0.671.66 % 0.412.88  0.610.80 + 0.27
F 8.417 9211 7.373 1.232 5.306 0.977 5764 0877 6452 0.792
P <0.05 <0.05 <0.05 >0.05 <0.05 >0.05 <0.05  >0.05 <005  >0.05
3.3.3 ARG /LR

3HIET ZAEE. INIRIEIRSE . I EANGH 26 =i 2 AL EgRR AL, ZRITLFR I EE (P >
0.05). KJ7ZRH OHSS KAEREE® T HINEA(S = 5.559, 6.247, P < 0.05), 47 R4 559174 OHSS
KRB ZEF LG5 L (P =0.046, P> 0.05). W7 3.

Table 3. Comparison of pregnancy outcomes among three groups [1 (%)]

= 3.3 BT IRGE /L (%)]

fabr IEEZRRE WARERE  ABGEE BT %F RAERE OHSS RAEH
KTREHAN=108)  86(79.63) 26 (24.07) 20 (18.52) 4(3.70) 1(0.93) 9 (8.33)
7R M (n = 82) 66 (80.49) 15 (18.29) 14 (17.07) 5(6.10) 0 (0) 2 (2.44)
HEPiAHmn=110) 91 (82.73) 22 (20.00) 27 (24.55) 8(7.27) 3(2.73) 1(0.91)
P 0.359 1.044 1.962 1.338 2.869 8.204
P >0.05 >0.05 >0.05 >0.05 >0.05 <0.05
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3.4.3 A RBEFFRIKIPHATA FORT ELEE

RO <4 ANF, 3 4EERY. AMH. AFC 2 FORT i, ZRELG T4 (P> 0.05); $KII% >
4 NI, 3 HAERY . AMH, AFC HEEZE R TEGE 245 SU(P > 0.05), FORT LU % 56 S it %= (P < 0.05),
KT RMM FORT B&Em T HAMEAP < 0.05), 57 RHS5TEHIHL FORT L E R LS T2 (P >
0.05). W3 4.

Table 4. Comparison of FORT for patients with different egg numbers under three different regimens (x £ s )

2 4.3 A RBETEIRIIEETH FORT LLE(xX £ 5)

s ww o, M, FORT )

<44 KITEA 30 38.20 + 3.67 2.65+0.78 5.04+2.33 13 (43.33)
HARA 29 39.10 £ 4.62 243+ 1.02 4,96+ 1.87 11 (37.93)
R/ RAIEAEN 49 38.84 £3.95 2.39+0.97 5.10+1.95 20 (40.82)

Fi 0.565 0.787 0.651 0.179

P >0.05 >0.05 >0.05 >0.05
> 44 KAEA 78 36.75 + 4.86 2.24+0.97 5.92 +2.41 52 (66.67)
T RA 53 37.48 + 6.28 2.14+0.84 5.67+1.98 25 (47.17)
RN 61 37.60 + 5.34 2.11+0.75 6.03 +2.00 31 (50.82)

Fi? 1.517 0.255 0.747 6.946

P >0.05 >0.05 >0.05 <0.05

3.5. FORT 3 BhiZ 4 /a0 a4 &

WL ROC BIZR(LIE 1), 87 &I FORT HI#EWE A 62.30%K, X IVF-ET IGIRITEIRE B
TRMANE, BZE FTHAN(AUC) N 0.811, RIEFE . K52 705N 85.27%H1 70.11%, 95% CI A4 0.748~0.889.
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Figure 1. ROC curve of FORT predicting IVF-ET clinical pregnancy
B 1. FORT HUl IVF-ET IR SESRAY ROC BhZ[E

o
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4. #ig

TEARAN SR BN T T, P O SLRIEOR UP MR A SRS R S DR OG8E, POR B ZAEAER K
LH U SRONECE D, JE AEIHE 28 i (R /L, iy DI 20 £ PRI HR O 7 A7) 2 1 AR 1 T TR %o ) — DR Al
H AT T POR FMEHEIN SEBE 2, W1 GnRH-a K7, TSR #EPUNr &, Wolsor €. R A%
WSS, X ERTVE ST PR s RS [R5 B ONEE[S]. o, GnRH-a KGR BEAGEH AR, (2HEIIRUR
Je VTG b 0RE A, ABFLERBETE T X AR i FE A0 ], Gn FERK, A&, HFRA OHSS R & (8],
i RAE I I AT F N JEPE LH. FSH B, 54N Gn HhRIVERT, JEshomiEsEeE, X JEYE Gn
BEATHI . %7 T GnRH-a [ IR (4G, A2 id B0 H Sk X o0, Jf HiLReX FE44 GnRH-a 5%
W74 Flare-up U8, PhFEIPYEYE Gn B GR(EHEOR RO, MM 4MEYE Gn A&, (HILEROP %, Bh
g R T A TT R [9]. FEPUAITT S /2 POR L SR HEDN SRNE , 1207 /AR FR LH W TH A 2%
YER, HAESRIR & P I 2406 40 T SRV 32 ALY Be N R LH & FSH 4, ROk & i fE 5 AR
TR NEE[10]. ARkIETEH, IEIHKAK T R 51077 %% POR A4 R RENEER, (A5
HH) Gn HEE /D, Gn MM RER[11]. ARG E 7TRBEER: KITRAR Gn B&ERE. Gn K
Bk, FEPUIAN Gn BiEi/d. Gn REUR A . HR RSP L0 AR HIE HEEE, B
FHFEIIE LR, $5PUAIT T Gn AIEE D, Gn /ERIR M EERG . 55 538 0 OVE I 0K 7 R A4
J 9 2K T A HE IR RO BT X EE R B, K7 R HCG H LH /KPR 7 R4 53 T, 3RO
ELFRTRA, HHEAMEKRIERE ., R, REERER LR ZES, UK EE T a3k
REZRBNG, —F MRS RET[12]. AREFFRAKM: 3 A KT RAR hCG H LH KFHAK, H3k
INER %, OHSS KRAZFGm, M7 RARRIEED. H 3 AR IEEZRHE. IGKRERSE . IR
HE BPERE R, RO REE . %R G S 13 HROEAETT, RO 3 FEHEIN 7 R AT IRAF R
B SE R, BARIEPURIT R ORINEOAR S K J7 58, H L AT 3 Ik 2 vy U RESH AR FH 256 B Wi o 25k [
ik OHSS KA KRS, PN EF5EHIRIT S0 Gn FHETE /D>, Gn RECER, Al 5 78 5 A (1] 8] P 2l =2
., DI .

FORT & 4F SRl PRt 19— N FH T T O 58 e B P S SR g 6 R AR 4R b, A HRIE TR AN [R] BMIL
FORT ZHANZSE L PEISRER AL, LSRR A PR AT GR35 e AT B R 22 5%, BMI S5l PR UE 4R 2 67 AR OGPk
(r=-0.034, P=0.031), 1] FORT 5l PRULIR 2 IEAH M (r = 0.418, P=0.023) [14]. E N H A ER, AMH
J FORT X} IVF-ET W5 AR T H 4 m, (H RAREIRZE TS —F B mmsg i, M OHSS [k
R I IN[15]. ABFFtiE ROC #iZk 7 &3, FORT X IVT-ET Il PRUESRAT & e T 8
4 FORT < 62.30%H $&7 O 51 s BPEWAR, TVF-ET IGARUEURF A, i 75 R R T F06 5, BASK
EALREE SR . OBEFRH[16], IIEF I RERES SO R, LH RIFEEZIEM, HatlrEbhid FSH K
RHFSRVER E, LH-CG %M. LH-g WM Z MR 5 AL HHIIN R A R o GIEKT7 Rt Eikrs
AETREERIHRIVERT, 15 LH AL TAR/KF, 3G 85 A B RS . At Feii i o) LU AR R SR IR 4T 3 F i
HEGP /7 %) FORT, KIUFROUNEL < 4 ANF, 3 41/ FORT #:, 3RONEL > 4 M, K7 R411 FORT &
ERT AN . X — SRR TR R SR, A PUR T £ GnRH-a 87 %, GnRH-a K75
MO RE ) T aE, SRIGFRSER A IR RS E D, REKTRSERUNE LH KF TR,
HIG R R B kA S B J8 o, KT SR B IV R0 1 R B AR 3 T O R [ 17]

gr LRTR, 3 FEHEDE 7 %697 POR [MBhZa4i RitEAL, {H GnRH-a 7 77 ZAI3RIN 4R/, GnRH-a
K%M Gn &K, 9%, GnRH-ant 77 e HE A4 Gn F &b, 7EW 8] - 250 A 7 T 3 2L .
BT3RO >4 DRI 8B, GnRH-a K7 E IR R & 5 A AIH.
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