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Abstract Objective To analyze the effects of the Progestin-Primed Ovarian Stimulation (PPOS)
protocol on embryo euploidy rate and clinical pregnancy outcomes in infertile patients. Methods
Women who underwent Preimplantation Genetic Testing for Aneuploidy (PGT-A) cycles were
selected as study participants (a total of 656 cycles and 3081 blastocysts). Participants were
divided into two age groups (<35 years and >35 years) and further stratified by ovarian stimulation
protocol: the Progestin-Primed Ovarian Stimulation (PPOS) group (n=48 and 60, respectively), the
Luteal Phase Long Protocol (LP) group (n=160 and 57, respectively), and the Gonadotropin-
Releasing Hormone Antagonist Protocol (AP) group (n=220 and 111, respectively). Baseline
characteristics, ovarian stimulation outcomes, and embryo development parameters were
compared among the three protocols within each age group. Additionally, clinical pregnancy
outcomes of the first frozen embryo transfer (FET) cycle were compared. The primary outcome

measure was the embryo euploidy rate. Results 1. In the <35 years age group, baseline follicle-



stimulating hormone (bFSH) levels were significantly higher in the PPOS group compared to the
LP and AP groups, and the bFSH/bLH ratio was significantly higher in the PPOS group than in the
AP group (P < 0.05). In the >35 years age group, bFSH levels in both the PPOS and AP groups
were significantly higher than in the LP group (P < 0.05).2. In the <35 years group, there were no
significant differences in the rates of metaphase Il (MII) oocytes, 2-pronuclei (2 PN) fertilization,
cleavage, 2 PN cleavage, blastocyst formation, high-quality embryos, or embryo euploidy between
the PPOS group and either the LP or AP groups. However, the PPOS group showed significantly
lower values for the following parameters compared to the other two groups: total oocytes
retrieved, number of MII oocytes, number of 2 PN zygotes, number of cleaved embryos, number
of 2 PN cleaved embryos, number of blastocysts formed, number of high-quality embryos, number
of high-grade blastocysts, number of transferable embryos, number of cryopreserved embryos,
number of biopsied blastocysts, number of euploid embryos, and the rate of obtaining at least one
euploid embryo. In the >35 years group, no significant differences were observed among the
PPOS, LP, and AP groups in the rates of MII oocytes, 2 PN cleavage, blastocyst formation, or in
the number of euploid embryos, euploidy rate, and the rate of obtaining at least one euploid
embryo. However, the PPOS group had significantly lower numbers of total oocytes retrieved, MlI
oocytes, 2 PN zygotes, cleaved embryos, 2 PN cleaved embryos, blastocysts formed, transferable
embryos, and cryopreserved embryos compared to the LP group (P < 0.05). The high-quality
embryo rate was significantly lower in the PPOS group than in the AP group (P < 0.05). The
numbers of high-quality embryos, high-grade blastocysts, and biopsied blastocysts were
significantly lower in the PPOS group than in both the LP and AP groups (P < 0.05). Notably, the
2 PN fertilization rate was significantly higher in the PPOS group than in the AP group, and the
cleavage rate was significantly higher in the PPOS group than in both the LP and AP groups (P <
0.05).3. No significant differences were found among the three groups in the biochemical
pregnancy rate, clinical pregnancy rate, live birth rate, early miscarriage rate, and late miscarriage
rate following the first FET cycle (P > 0.05). Conclusion Compared to the other two protocols, the
PPOS protocol does not significantly affect embryo euploidy or clinical pregnancy rates. However,
in freeze-all cycles with PGT-A, the PPOS protocol does not reduce the rate of chromosomally
normal embryos but may decrease the total number of available embryos. It may not be the

optimal choice for younger women, but it can be considered as a viable option for women of



advanced maternal age.
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1.2 77k
121 PPOS &

H% D2-3 RIFUE 10 AREE R FH #2428 (medroxyprogesterone, MPA) 4~10 mg, [Fi%5
et (gonadotropin , Gn) 150~300 1U/d #EA7 {2 HE, MBI B #E K I i 5% A ik
#. M (estradiol, E2) . Z:H{d (progesterone, P) WiiNGRL R &, M Upi A Kk fir
T2 = . BIERHE (transvaginal ultra-sound, TVS) Kl FH — MEH IR E
ik E 18 mm (B 2 NIV EAE>17 mm) B, TRAAZREBREHEMREE (human chorionic
gonadotropin, HCG) 10 000 IU {2 #EBRypizh (ML) 1, 36~38 h J57E TVS 5 5 FHLHY.
MRAEMEARAT IS5 AL, AN e &

122 LP4

IR H &1 D18~22 R I 4 1 A < S0 4 i 38t 32 R i & ( gonadotropin-releasing
hormone, GnRH) ¥z 1/4~1/3 FI T AR, IRk 2E /K i LH
<5 IU/L, E»<<50 ng/L, = WIEERE<5 mm, JTCIUIREIEUN SIS, TP T oM
Gn, FREEMFIAIDY 8~12d i RARSRIERR MG I LIS LA PR g B2 BCER [R] v AR 77 %
123 AP4

A% D2~3 RITAHAE GneflFon, THIZ5)5 D6 REVILH IRIEIEE] 12 mm [R5 &3
FKF IR RG] GnRH FE 5T AL, AR P A L IR K1 W B S0 25 64 e
NI B AL HE O 29 VD A 8 PR . (R R DN I AR I I . FRATLIEHIL AR ok 2 S B[] v 2R
%

1.2.4 (RRR¥ETR

B BN J5 6 BT A R 2 f6 B0 BE 41 . ( metaphase 11, MIL) 47 51 i 3¢ P9 BA0KS 7 03 &t
(intracytoplasmicsperm injection, 1CSD) , F#E NIEAaE:FR R E5 720, MRRRTEH B 4L T
IR BB, 55 5~6 KARYE Gardner PFor brEPFAG TR AL ASRAE, AT IEAR VAL,
SRIGURAT . TR IR T R LA R 2%k O MRABRIRAI K B MIALTERL, 730310y 3 Il L
MERE; @ BRI Cinner cell mass, ICM) 23 C % &% LA L
1.2.5 RERGH I

HR AR £ SR A R 70 IR AR FE R HEAT R, Y [l 5 - oA 4 AT [ SE 7 9 T 1)
Ab, FEIFBEWIA 3 ST MALEOEITAL, HEAR 30 pm BERET MGE BT HAR L 5~10
ANPGRS R, TR S B MR g S IR L A R, iz Al sl B F Cnext



generation sequencing, NGS) MAbHE 5 140 H SR aifb 35 o siae i, SEvhX) 3 081
ANFEREHEAT T NGS WP . BEA IR0 G AR PE DNA 7554, FERTEE 5 )R RAT B i
RV FIRORAT . fEH] REPLI-g S A @t T a3 KH Y 18, /£ DNA JvBefk
A S ER RS NG, EH Miseq NGS R4 F & (llumina) #EA7-FATMI AT LL X, It
i iT BlueFuse Multi Software V4.4 Clllumina) #E4TAEMIME B0 M. AR IR S5 R 1 HER
P, wmACWIH 3 LAGREOR N GRYE) R P S IE . B R SR A ik o 45 R 3%
BLAER IR R AT SR IR AR A L
1.2.6 WEAEE

B, iR Ra kel A T AR AR R, EOTMR R AR, KR R A e s, e
(P I HE %7 OV B AR IR B AR T . AS WM, EFHOM R E IR A
RIS, A8 BOBMTINEE ST E, A A SRR (IR 228 20~40 mg/d) , 5 d
Jattt. HRONBERGELTE N B A R BB E TR EEER B AW, H LM 2~3°K
T IRIRME—IF v 4~6 mg, TVS M NIREEE LS 2> 8 mm HIY5), Fes T 1 228 1
Il (20~40 mg/d) BREAREHETFIVESS (60 mg/d) AL, 5d)EFHE.
1.2.7 $EgRFIE

PR G AR A SRR 2R 14 d AT ML HCG M2 M UEYR, 30 d 54T TVS K d & fis
o2 T 2 SOLE T A E 2 T I R AR
1.2.8 MR

@O FE#. NFEER (F) . EFETEE (body mass index, BMID . FEA G i &
(follicle stimulating hormone, FSH) . LH. Ep. P (bFSH. bLH. bE,. bP) . @ fHEEN
Zij%: Gn KA., Gn K¥. HCG H LH. HCG H E,. HCG H P. ® = 4s/R: K0
. MILIR%. MI BRER. XURAZ 2R (two pronucleus, 2 PND %, 2 PN 325K, Hi%
H. DPELES. 2 PN ORZUEL. 2 PN ORZE. WIERE. RS, RS, BEARAG AL,
ke, B —MEAERRIE (DN R R = 2D — A AR AN B BN
x100%) . @ HRMEIEFRMEE )R . AEIRE . IWREIRE . RYR~ ., IR~ %,
PR ETATH R EE AR, NRREEWRISETR, ERER LS R
DN SR REA BT, AREATHEE I H K] 7).
1.3 GittAAb

KH] SPSS26.0 B fF#tAT Gt M, FrATHEREISAR G IES DA, L M(Ps, Prs)
#or, KM Kruskal-Wallis 5 (H %) o i8R A n(%)&r, A2 KLk



Fisher M UIMER . SVPAEFRARIE) K CEIE R 3R 40 BT R Fl 2 7T Logistic B9, PPASEFR  LE
{EEt Codds ratio, OR) & 95% E {5 [X[A] (95% confidence interval, 95%CI) . P<<0.05 4
ESRHGIEE L
24R
213 HABE B EIHLE

Fhe<35 &, PPOS 4. LP 4. AP AHJFERS. AZ4ER . BMIL bEz. bP. bLH Z
LR, ZRTGiiH R L, PPOS 4 bFSH &1 LP 4141 AP 41, bFSH/bLH &7 AP 4,
ErAGITFE L (P<0.05) . F#>35 L4, PPOSAY LP 4. AP AfEFR . A4
M. BMIL bEs. bP. bLH. bFSH/bLH Z[ELLE:, Z R Togtit#m L, PPOS 4HAl AP 4
(1 bFSH /K~ F T LP 4, ZRA S E X (P<0.05 , W& 1.
2.2 3 A {RHEINHIE HEL

<35 L4, PPOS 4HAI LP 411 Gn SflEm T AP 4, PPOS ZHM AP 4 Gn K
BT LP A, (HMZH HCG HIY LH K P T LP 4 (P<<0.05) . #t4h, PPOS ZH HCG H
(¥ Ex 1 P /KPR FM T HARBLL (P<0.05) . 4Fi#4>35 L4, PPOS 41M1 AP 417E Gn
SFEAM Gn BCREOTHAMRT LP 4, J5# HCG H LH BRI 4R/ (P<0.05) . it
4k, PPOS 41 HCG H E2 M&E/NF LP 41 (P<0.05) , 5 AP AER A K, [ PPOS 41
HCG H P %M LP 411 AP 41 (P<<0.05) , W% 2.
2.3 SHFEKRESHHE

ERY<35 LA, PPOS ALMFREI S, MII BR%. 2 PN S2HR5%. Un%d%. 2 PN s
. BT EE. R E. o . PR RIR R R, R IEIG . B A
. BEGARE. B ANBGRERE/NT LP 4 (P<0.05) , HH3kopa%. M GI%L. 2
PN SZRE%. ORZLHL. 2 PN PG, TEMOE RS, (RIS, =P B8, w R LI
JRd. AR S, BTERIE . B AEE. 2O —ANBLEAEMNT AP A (P<
0.05) , {H PPOSZHH MIIBIZ, 2 PN ZR53, DNARE, 2 PN ORERE ., TIRBRE.
R B R 5 AR A Z R LB E . FRe>35 Z4dr, PPOS A1) MII bY
. 2 PN UPRR, BARRER . BARE. BHAR, 20— NEEAREREGITHER
. BRI, PPOS 41A1 AP ZHLIZRUN AL MIIBPEL. 2 PN AZREEL. DPZLEL. 2 PN BRAL4Y
6T LP 40 (P<<0.05) . PPOS ZH[1BREL#% 5T LP 411 AP 21 (P<<0.05) , {EALIEEL. &
PP FEME. TR MEBET LP 481 AP 41 (P<<0.05) . PPOS 41[f) 2 PN SZi5 % B &
mT AP 4 (P<0.05) , KB RILT AP 4 (P<<0.05) . H PPOS HFEMFLK L. W



MHEMEAE. AR ZAT LP 4 (P<<0.05) , UL 3.
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Tab.1 Comparison of basal characteristics among the three groups [M(P2s, P7s)]
<35 years =35 years
Item PPOS group LP group (n=160) AP group Va P PPOS group (n=60) LP group (n=57) AP group (n=111) 7 P

(n=48) (n=220) value value value value
Age 32.5(30.0,34.0) 31.0(29.0,33.0) 31(29.0,33.0) 565 0.059  40.0(38.0,41.0) 39.0(37.0,40.0) 39.0(37.0,40.0) 4.06 0.131
(years)
Infertility 3(1,5) 2(1,3) 2(1,4) 159 0452 2.0(1.0,4.0) 3.0(1.0,4.0) 2.0(1.0,4.0) 0.44 0.803
duration
(years)
BMI 21.2(20.3,22.5) 22.0(20.2,23.6) 22.1(19.9,24.0) 311 0.211 22.3(21.5,24.1) 22.7(21.5,25.2) 22.4(20.8,24.4) 1.80 0.406
(kg/m?)
bFSH 7.9(6.3,9.2)> 6.6(5.7,7.8)° 6.5(5.6,7.8)" 9.95 0007  7.8(6.7,10.0)° 7.1(5.9,7.9)* 7.9(6.3,9.4)° 9.07 0.011
(1UIL)
bE, 169.0(103.7,268.1) 139.9(92.3,199.8) 125.3(91.7,190.6) 5.39 0.068 206.0(130.0,251.0) 164.1(104.5,246.0) 168.8(94.4,265.0) 3.07 0.216
(pmol/L)
bP 1.4(0.6,2.2) 1.4(0.8,2.3) 1.3(0.7,2.4) 0.69 0707  1.3(0827) 1.4(0.5,2.7) 1.3(0.6,2.5) 0.00 0.999
(nmol/L)
bLH 4.5(2.9,6.0) 4.6(3.2,5.9) 4.7(3.4,6.6) 1.10 0577  4.3(25,5.6) 3.7(2.7,5.6) 4.4(345.8) 5.82 0.055
(1UIL)
bFSH/LH  1.8(1.3,2.5)° 15(1.1,2.1) 14(1.1,2.1) 7.63 0022  21(1532) 1.9(1.3,2.5) 1.8(1.4,2.4) 534 0.069
7E: 3P <0.05 vs PPOS group; °P <0.05 vs LP group; °P<0.05 vs AP group.
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Tab.2 Comparison of cycle parameters among the three groups [M(P2s, P7s)]

Item <35 years >35 years

PPOS group (n=48) LP group (n=160) AP group (n=220) 2Zvalue P PPOS group (n=60) LP group (n=57) AP group (n=111) Va P

value value value

Total Gn 2 175.0(1 600.0,2 2475.0(1975.0,3000.0° 1  800.0(1 575.0,2 60.768 < 2525.0(1987.5,3000.0)*  3000.0(2456.3,3750.0)*¢  2400.0(2000.0,3018.8)° 20303 <
dosage(IU) 500.0 250.0)2P 0.001 0.001
Total Gn 8.0(7.0,9.0° 11.0(10.0,12.0)¢ 9.0(8.0,10.0)° 178206 < 9.0(7.0,10.0)° 11.0(11.0,12.0)3¢ 9.0(8.0,10.0)° 87.039 <
duration (days) 0.001 0.001
E, on hCG 5 72553 7505 9 9 579.7(5 322816 8 471.2(5 349615 14.191 0.001 6 23953 79208 8 40005 097516 6372.0(3997.0,9438.1) 8.485 0.014
day(pmol/L) 173.3)b¢ 856.8)% 216.2)% 260.3)° 367.4)2
LH on hCG 26(154.5)° 1.6(1.1,2.4)2¢ 2.6(1.5,3.8)° 40.948 < 3.0(2.1,4.6)° 1.2(1.0,2.0)2¢ 2.8(1.8,4.4)° 52340 <
day(IU/L) 0.001 0.001
P on hCG 29(2.0,6.1)°¢ 3.2(2.0,4.5) 4.9(3.2,6.5) 19.577 < 1.8(1.1,3.0)°¢ 3.0(2.0,4.2) 2.8(1.7,3.9) 11.984  0.002
day(nmol/L) 0.001

7E: 2P <0.05 vs PPOS group; °P <0.05 vs LP group; °P<0.05 vs AP group.
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Tab.3 Comparison of controlled ovarian stimulation outcomes among the three groups [M(P2s, P7s), N(%)]

<35 years >35 years
Item PPOS group LPgroup (n=160) AP group (n=220) yvalue  Pvalue PPOS group LPgroup (n=57)  APgroup (n=111)  4,?value P value
(n=48) (n=60)
Total oocytes 7.0(5.0,12.0)°¢  15.0(10.0,20.0)*  12.0(8.0,19.0)2 36.688  <0.001  6.0(4.09.0°  11.0(7.0,165)*¢  7.0(4.0,10.0)° 25011  <0.001
retrieved
Number  of 5.0(4.0,9.0)>¢ 11.5(8.0,15.8)2¢ 9.0(6.0,15.0)*° 41.945 <0.001 5.0(3.0,8.0)° 8.0(5.0,13.0)2¢ 6.0(3.0,9.0)° 19.266 <0.001
MII oocytes
MIl  Oocyte 76.1(318/418) 79.4(1 980/2 75.8(2400/3167)>  10.723  0.005 83.9(328/391)  80.5(558/693) 81.9(788/962) 1.917 0.383
rate (%) 494)¢
Number of 2 4.0(3.0,6.0)°¢ 8.0(6.0,12.0) 7.0(5.0,11.0)% 34.027  <0.001  4.0(2.06.0°  6.0(3.59.0)% 4.0(2.0,7.0) 10.708  0.005
PN zygotes
2 PN  72.3(230/318) 74.5(1476/1980)  75.7(1 816/2 400) 1.995 0.369 77.7(255/328)  71.1(397/558) 70.6(556/788)2 6.382 0.041
fertilization ¢
rate
Cleavage 5.0(3.0, 8.0)>¢ 10.0(7.0, 14.0)*¢ 8.0(5.0, 13.0)2b 41920 <0001  4.0(3.0, 7.0 7.0(4.0, 1103  5.0(3.0, 8.0) 13.912  0.001
number
Cleavage rate  84.3(268/318)  88.0(1 743/1 86.8(2083/2400)  3.988 0.136 93.3(306/328)  85.1(475/558)? 86.4(681/788)? 13584  0.001
980) be
Number  of 4.0(2.0,6.0)b¢ 8.0(5.8,12.0)2 4.0(3.0,7.0)? 33.961 <0.001 3.5(2.0,6.0)° 6.0(3.0,9.0)2¢ 4.0(2.0,7.0)° 10.797 0.005
cleaved 2 PN

embryos



2 PN cleavage
rate

Number  of
blastocysts
formed
Blastocysts

formed rate

Number  of
high-quality
embryos

High-quality
embryo rate
Number  of
high-grade
blastocysts
Number  of
transferable

embryos
Number  of
cryopreserved
embryos

Number  of
blastocysts
biopsied

Number of

97.8(225/230)

2.0(1.0,5.0)°¢

58.2(156/268)

2.0(1.0,4.0)°¢

50.4(116/230)

2.0(1.0,4.0)>¢

2.0(1.0,5.0)b¢

2.0(1.0,5.0)b¢

2.0(1.0,4.0)°¢

1.0(0.0,1.0)>¢

97.6(1 441/1 476)

6.0(4.0,9.0)®

58.3(1 017/1 743)

5.0(3.0,8.0)°

56.9(840/1 476)

5.0(3.0,8.0)?

6.0(4.0,9.0)°

6.0(4.0,9.0)¢

6.0(4.0,9.0)®

1.0(1.0,3.0)2

97.7(1774/1816)

4.0(3.0,8.0)*

59.5(1 240/2 083)

4.02.0,7.0)*

55.5(1 008/1 816)

4.0(2.0,7.0)2

4.0(3.0,8.0)®

4.0(3.0,8.0)2

5.0(3.0,8.0)°

1.0(1.0,3.0)2

0.038

32.407

0.611

30.946

3.483

28.271

33.822

34.328

37.583

20.026

0.981

<0.001

0.737

<0.001

0.175

<0.001

<0.001

<0.001

<0.001

<0.001

98.8(252/255)

2.0(1.3,3.8)°

52.6(161/306)

1.5(1.0,3.0)>¢

43.5(111/255)

c

2.0(1.0,3.0)>¢

2.0(1.0,3.8)°

2.0(1.0,3.8)°

2.0(1.0,3.0)°¢

0.0(0.0,1.0)

99.0(393/397)

3.0(2.0,5.0)°

48.8(232/475)°

3.0(1.0,4.0)°

48.4(192/397)

3.0(1.0,4.0)®

3.0(2.0,5.0)?

3.0(2.0,5.0)?

3.0(2.0,5.0)°

0.0(0.0,2.0)

98.9(550/556)

3.0(2.0,4.0)

56.5(385/681)°

2.0(1.0,4.0)°

55.0(306/556)?

2.0(1.0,4.0)2

3.0(2.0,4.0)

3.0(2.0,4.0)

3.0(2.0,4.0)°

0.0(0.0,1.0)

0.179

9.023

6.707

13.307

10.254

12.039

8.842

8.312

11.794

3.747

1.000(Fis
her)
0.011

0.035

0.001

0.006

0.002

0.012

0.016

0.003

0.154



euploid

embryos

Euploidy rate 26.2(38/145) 31.6(313/989) 31.4(375/1 194) 1.801 0.406 19.3(28/145)  25.1(57/227) 20.7(79/381) 2.241 0.326
(%)

Rate  of>1 52.1(25/48)"¢ 80.0(128/160)? 71.4(157/220)° 14.668  0.001 38.3(23/60) 49.1(28/57) 42.3(47/111) 1.425 0.491
euploid

embryo  per

case

7E: 2P <0.05 vs PPOS group; °P <0.05 vs LP group; °P<0.05 vs AP group.
2.4 3EBRGRILIGHIE (frozen embryo transfer , FET) SR EHE
it 419 MAWIEAT T EXIRIG . St iEas,  PPOS AUATH UK FET I (U4 EE & 25 T H R4l (P<0.05) , {H 3 ALIAELIER
FOMmAREEIRER . TR B R R R E R G AR, WK 4. BT 3 AERLFERAAERE SR, MER I YRS R
ERMALAER, BIAERTZ T Logistic [BIH T, IR EAF VAR B NBRL DR R AN . B TR R m, AIEIRE
Al PRAE YR S AL HRIN T AR, WK 5.



R 43HBHELERELE [M(Ps, Prs), n(%)]

Tab.4 Comparison of transfer Outcomes among the three groups [M(P2s, P7s), n(%)]

Item PPOS group (n=45) LP group (n=160) AP group (n=214) x? value P value
Age (years) 37.0(32.5,40.0)°° 32.0(30.0,35.0)¢ 33.0(30.0,36.0)¢ 16.700 <0.001
Endometrial
preparation
protocol

Natural cycle 2 5 6

Hormone 43 154 208
replacement
cycle

Down- 0 1 0
regulation +
hormone
replacement
cycle
Biochemical 77.8(35/45) 68.1(109/160) 69.6(149/214) 1.575 0.455
pregnancy rate
Clinical 68.9(31/45) 60.6(97/160) 62.1(133/214) 1.025 0.599
pregnancy rate
Live birth rate 90.3(28/31) 87.6(85/97) 91.0(121/133) 0.735(Fisher) 0.740
Early 6.5(2/31) 10.3(10/97) 6.8(9/133) 1.015(Fisher) 0.586
miscarriage rate
Late miscarriage  3.2(1/31) 2.1(2/97) 2.2(3/133) 0.609(Fisher) 0.724

rate

7¥: 3P <0.05 vs PPOS group; P <0.05 vs LP group; °P<0.05 vs AP group.
5 WML IEIR R K PRI RFAH R E R £ 7T Logistic [E 3417

Tab.5 Multivariate logistic regression analysis of factors influencing biochemical pregnancy

rate and clinical pregnancy rate

Parameters associated OR (95% CI) P Parameters associated OR(95%Cl) P
with biochemical value  with clinical pregnancy value
pregnancy rate rate
Age (years) 0.973(0.890- 0.012 age 0.964(0.919- 0.130
0.986) 1.011)

COS protocols COS protocols

LP protocol vs PPOS 0.495(0.222- 0.087 LP protocol vs PPOS 0.613(0.295- 0.190
protocol 1.107) protocol 1.275)

AP protocol vs PPOS 0.539(0.246- 0.122 AP protocol vs PPOS 0.645(0.316- 0.228

protocol 1.179) protocol 1.315)
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COS I AMEMR IR E BT 2 A RIEFEERE, CBONRIE IVF B30
%0 RO SR, 2 IR EDE AR K SR IS Ea /KT 35 T v 4 0 B A 2 i 0 b
LH, JERCRRIE LH W, &R SEONE B RHNN, X —IGE COS S i 5 i
Phi%. GnRH 8Pyl B FE BT IR LH 203, G RCHIBE ROk M LH Wi &4, FERERRE
AR M, (AR FEEOR IR O IR, H AT PR P iR i A 1 COS 7 REFE s A K
J7 RGP R, HARWK DT Rl GnRH BMEIFILRETINE] FEA, RHINERS K E
N2, {8 Gn A& K. OHSS KU s Hiayr K . FEP0RI7 R4 R I7 IR K. RS
OHSS AR, (HAFTEGRIER & F B MR 2 . SROVEE R D, 78 N 2 2 MR 55 )
[1s],

FEMHF R N, FE NI IR SRS Z R FOR AN T Fr 10 - T (4 - O 5850 0 5 S 1 1 42
M. Kuang et al®1F 2015 fEIERIRH PPOS J5 %, HAZ O i A 2 = 1
TR EMZ#MEZMA, T LHCGR-PGR i, F#MIL GnRH Fkniiize, I il i i
P LH R 0y RECE R IEIRMER T R S E 2 N 0E, RARAED, N,
OHSS AR EF AL 20, @M T DOR. Mk M E M kM s . B2, KEZH
R PHTE AR W], SRR EARE, TR TEIERE.

R FAER— B R T PPOS 7% BMRIAK 7 RANEHURI 7% 3 FhfeHEGy
TR L AR S IMR A R, JHEFR 20 (<35 $4H vs >35 H41) , HiEMiE
N T ETREAFRNFPWRA SRR, I, AAAAMOGELRE S8, EEET A
[F77 & TR I VR A 25 ) CEUIR AR IR . BRI IR . V=3 A= %)
NVEAL PPOS 75 S I AR A RS i 1 58 58 8 AP I Ak 4

FESEI S Rabr Ui, AR 2 B T B EE KRR X TR L (<35
%), JRE PPOS J7 RALKINEHL . AN RIS, R EIEE LIR TSR TR,
EHAERRER, GRE, MFURIGER B FEE L 5ERTTREREER, RYNZTTEXN
I B SRR R BV B AR i ) AR . AR, TR IR R D>, PPOS ZH AN ER
12— DB R B3 PG X — RIS AT IR RN HT PGT-A HIAERRBH T
REE——HE AR TR 2R, RO HOE AT R R T B 75 2 2 A HF O
JET, BT S A . IXARRFEAEAR TR AT PGT-A AR, 18R O BCE A fRFR )
T7 AT e B

XLt (535 %), PPOS J5 RAESRINE KL, Rl ON B 0 4 e B R BB 1R



BEMTEAPK TR, HE5HEHT7 ZAEENTE R E 72 R, X A = e 5P 548
NEERNHES, KRB RO R RRE . (EARERER S, PPOS HMIIRERE ST )
P, 2PN AR WAL THEGUA, SRR Z BRI aexs i 70 MG B K & febr A7 1E 17
SO, ABHAR PR IE RAR THE 50 T R fEmke RO BRI R AR AT, 3 4
() PR JIE 5 A 3 [ /b — AR R o R 22 5, E— RS T PPOS 7 RAEGL k%
Pk BRI AENE . SO, RAE PPOS LB FH R N OK, HE KRB AE I B A4k
IEORA . IMRAEGRA . WG/ L R G AN AT B35 2 7, RWHZIT R e
A BRI

gi ERrk, PPOS 75 Z N UN HIEH SN A [ N NRE S 75 R 2 HF R I s 4t 1
—Fh OHSS M. Jay7 I BRI BT 58, JUHX Sl L VEm =, B REAE IR IR S R
IR fiteia T rim s . SRS T3ROS H R e o . 7 2 RS B AIL IR 1) PGT-A &
B RERRERL, LG0T RARIBE LA RN H, Im AR SE Berb N 25 5 O S
. SRR T Bbx (W2 SAT PGT-A) BT MALESEE, LLFE I RN 24t
BB

S 300

[1] Carvalho F, Coonen E, Goossens V, et al. ESHRE PGT Consortium good practice recommendations
for the organisation of PGT[J]. Hum Reprod Open, 2020, 2020(3): hoaa021.
doi:10.1093/hropen/hoaa021.
[2] Demko Z P, Simon A L, McCoy R C, et al. Effects of maternal age on euploidy rates in a large
cohort of embryos analyzed with 24-chromosome single-nucleotide polymorphism-based
preimplantation genetic screening[J]. Fertil Steril, 2016, 105(5): 1307-13.
doi:10.1016/j.fertnstert.2016.01.025.
[3] Kuang Y, Chen Q, Fu Y, et al. Medroxyprogesterone acetate is an effective oral alternative for
preventing premature luteinizing hormone surges in women undergoing controlled ovarian
hyperstimulation for in vitro fertilization[J]. Fertil  Steril, 2015, 104(1): 62-70.e3.
doi:10.1016/j.fertnstert.2015.03.022.
[4] Zhang J, Du M, Zhang C, et al. Cumulative live birth rate in mild versus conventional stimulation in
progestin-primed ovarian stimulation protocols for individuals with low prognosis[J]. Front Endocrinol,
2023, 14: 1249625. doi:10.3389/fend0.2023.1249625.

[5] Pai A H, Sung Y J, Li C J, et al. Progestin Primed Ovarian Stimulation (PPOS) protocol yields



lower euploidy rate in older patients undergoing IVF[J]. Reprod Biol Endocrinol, 2023, 21(1): 72.
doi:10.1186/512958-023-01124-3.

[6] Wang L, Wang J Y, Zhang Y, et al. Comparison of the euploidy rate in preimplantation genetic
testing for aneuploidy cycles following progestin-primed versus gonadotropin-releasing hormone
antagonist protocol: a randomized controlled study[J]. Reprod Biol Endocrinol, 2025, 23(1): 67.
doi:10.1186/s12958-025-01404-0.

[7] A, RE o, s, & AR AU THAL BRAE IR I RN BT G A R B A A 0 o 1 2 T 7
[0]. ZERL K 224K, 2024, 59(6): 988-93. doi:10.19405/j.cnki.issn1000-1492.2024.06.012.

[7] Zzhou H Y, Wu C Y, Huang D H, et al. Application of growth hormone pretreatment in
preimplantation genetic testing for aneuploidy[J]. Acta Univ Med Anhui, 2024, 59(6): 988-93.
doi:10.19405/j.cnki.issn1000-1492.2024.06.012.

[81 2 M, ¥4 £k WG, S5 RIS AT AR S R A% S A I S8 LS Bt i 3 I R K 5
B fE R R M SRR R [ PR S B A g% B, 2023, 43(5): 483-
9d0i:10.3760/cma.j.cn101441-20221103-00482.

[8] Li S, Huang S, Hu K L, et al. Relationship between serum anti-Mdlerian hormone and rate of
euploid blastocysts in patients undergoing preimplantation genetic testing for aneuploidies (PGT-A) [J].
Chin J Reprod Contracep, 2023, 43(5): 483-9. doi: 10.3760/cma.j.cn101441-20221103-00482

[9] Del Mar Vidal M, Martmez F, Rodr guez |, et al. Ovarian response and embryo ploidy following
oral micronized progesterone-primed ovarian stimulation versus GnRH antagonist protocol. A
prospective study with repeated ovarian stimulation cycles[J]. Hum Reprod, 2024, 39(5): 1098-104.
doi:10.1093/humrep/deac047.

[10] BEHHES, 2o, XIS, &, mAEOIRE T EHRORFE 2 2 U7 BL45 5 A0 b B H] OB LRI 7E
R [J]. HFAEA S S g4 4%k, 2024, 44(9): 963-7. doi: 10.3760/cma.j.cn101441-20231024-00174
[10] Bao Y J,LiH Y, Liu M Y, et al. Mechanism and progress for progestin-primed ovarian stimulation
protocol in the patients with polycystic ovary syndrome [J]. Chin J Reprod Contracep, 2024, 44(9):
963-7. doi: 10.3760/cma.j.cn101441-20231024-00174.

[11] Bosch E, Broer S, Griesinger G, et al. ESHRE guideline: ovarian stimulation for IVF/ICSI[J]. Hum
Reprod Open, 2020, 2020(2): hoaa009. doi:10.1093/hropen/hoaa009.

[12] vawk3, sk, mEE. AREER BN =L 77 R K & A lm RS )= Ee (3], U )1

K2R (B2 AR), 2024, 55(3): 580-7. doi: 10.12182/20240560508



[12] Fan Y Q, Zhang W X, Zhang Z G. Comparative study of the embryo development and clinical
outcomes of 3 ovarian stimulation protocols in different age groups[J]. J Sichuan Univ Med Sci, 2024,
55(3): 580-7. doi: 10.12182/20240560508

[13] i LB B EE S LR R AT xR EH, & &, TS, 55 4 AR U
PO 7 2= b HEAL B B SRR bR S e 4 or B, 2022, 42(2): 109-
16.doi:10.3760/cma.j.cn101441-20211108-00495

[13] Expert Consensus Compilation Group of Reproductive Medicine Committee of China Medical
Women’s Association, Li R, Li R, Zhen X M, et al. Expert consensus on standardized application of
antagonist protocol in assisted reproductive technology[J]. Chin J Reprod Contracept, 2022, 42(2):
109-16. doi:10.3760/cma.j.cn101441-20211108-00495

[14] EHE, £ 8, B 3, 55 SR RS RTS8 5 RIS PR IEE PCOS &3
R B[] % B BE RE K %% %% iR, 2024, 59(6): 976-82. doi:10.19405/j.cnki.issn1000-
1492.2024.06.010.

[14] Wang T J, Wang C, Xing Q, et al. Comparison of luteal phase long protocol and GnRH antagonist
protocol in PCOS patients after the first antagonist failure cycle[J]. Acta Univ Med Anhui, 2024, 59(6):
976-82. doi:10.19405/j.cnki.issn1000-1492.2024.06.010.

[15] He Z, Guo N, Yao Y, et al. The effects of GnRH analogues on endometrial receptivity: a
comprehensive study[J]. J Assist Reprod Genet, 2025, 42(7): 2313-23. d0i:10.1007/s10815-025-03495-
5.

[16] Lin G, Zhong X, Li S, et al. The clinical value of progestin-primed ovarian stimulation protocol for
women with diminished ovarian reserve undergoing IVF/ICSI: a systematic review and meta-
analysis[J]. Front Endocrinol, 2023, 14: 1232935. doi:10.3389/fendo.2023.1232935.

[17] Guan S, Feng Y, Huang Y, et al. Progestin-primed ovarian stimulation protocol for patients in
assisted reproductive technology: a meta-analysis of randomized controlled trials[J]. Front Endocrinol,
2021, 12: 702558. doi:10.3389/fendo.2021.702558.

[18] Yildiz S, Turkgeldi E, Ata B. Role and effectiveness of progestins in pituitary suppression during
ovarian stimulation for assisted reproductive technology: a systematic review and a meta-analysis[J].
Minerva Obstet Gynecol, 2023, 75(6): 573-82. d0i:10.23736/S2724-606X.22.05176-4.

[19] Zolfaroli I, Ferriol G A, Mora J H, et al. Impact of progestin ovarian stimulation on newborn

outcomes: a meta-analysis[J]. J Assist Reprod Genet, 2020, 37(5): 1203-12. doi:10.1007/s10815-020-



01755-0.

[20] Z=R2 e, SREEEs, 22/ E, &5, DRI 22 EOIRAS SO HRIN I S A BTt R[], [ B 2R 7 i R
IR B 4, 2024, 43(1): 68-73.d0i:10.12280/gjszjk.20230476.

[20] Li C H, Guo P P, Jiang X H, et al. Application progress of progestin-primed ovarian stimulation[J].

J Int Reprod Health/family Plan, 2024, 43(1): 68-73. doi:10.12280/gjszjk.20230476.



