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Abstract: Objective To investigate the effect of antagonist regimen and high progesterone stimulates o-
vulation (PPOS) regimen on in vitro fertilization-embryo transfer (IVF-ET) in patients with poor ovarian re-
sponse. Methods A total of 128 cases patients with poor ovarian response who were treated in Tangshan Ma-
ternal and Child Health Hospital from January 2018 to July 2022 were selected and divided into antagonist
group and PPOS group according to different ovulation induction regiments, 64 cases in each group. The levels
of sex hormone [ progesterone (P),follicle-stimulating hormone (FSH), estradiol (E,), luteinizing hormone
(LH)].blood flow parameters around the follicle[ pulse index (PI).peak systolic blood flow velocity (PSV),
resistance index (RD) , peak systolic flow velocity/end-diastolic blood flow velocity ratio (S/D) ],serum growth
differentiation factor-9 (GDF-9),bone morphogenetic protein-15 (BMP-15) on human chorionic gonadotropin
(HCG) day,ovulation promotion, embryo quality, pregnancy outcome in the two groups were compared. Re-
sults The levels of serum E, and BMP-15 on HCG day,PSV,number of dominant follicles,number of trans-
ferrable embryos,number of retrieved oocytes, number of mature oocytes, number of high-quality embryos,
number of two-pronucleus (2PN) fertilization, clinical pregnancy rate and live birth rate in PPOS group were
greater or higher than those in antagonist group,and the level of ILH, cycle cancellation rate and abortion rate were
lower than those in antagonist group, the differences were statistically significant (P<C0. 05). Conclusion Compared
with antagonist regimen, PPOS regimen can improve blood flow parameters around the follicle and BMP-15
levels by regulating sex hormone levels, promote ovulation effect,improve embryo quality and pregnancy out-
come in IVF-ET population with poor ovarian response.

Key words: poor ovarian response; in vitro fertilization-embryo transfer; high progesterone stimulates

ovulation; antagonist; pregnancy outcome
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P 0.421 <0. 001

2.4 PHZE IR L S8k PPOS 4 HCG
H4FH PSV R FHERAIA. ZERAHIT¥EX(P<
0.05); 4l HCG #H4F H PI.RI.S/D t#, 2 %
TGt FE L (P>0.05), W#E4,

x4 HE HCG S HPEAELRSHILE (« £+5)
2H 41 n PI(%) PSV(em/s) RIC%) S/D(Y%)
PPOS# 64 1.244-0.32 15.2420.38 0.6120.14 2.2540.35
FEPUFIA 64 1.1940.31 11.5240.37 0.59+0.13 2.19+0.33
t 0. 898 56.111 0. 838 0.998
P 0.371 <<0. 001 0. 404 0. 320

2.5 PHAMREHEIE M L PPOS 4 HCG H 4 H
B 3400 o K AR IR B B R KL L 2PN A2 RS B0 K T
PR, 2R AR E L (P<0.05), LES5,

x5 WARHEMFER LR (2 L£s5,1)
4151 n REHIEE BRI BB 2PN Z KK
PPOS4l 64 3.84+0.4  3.740.6  3.440.3  2.640.5
PRI 64 3.240.3 3.0+0.4 2.4+0.2 1.740.3
t 9.600 7.766 22.188 12. 348
P <20.001 <20. 001 <<0. 001 <<0. 001

2.6 PHARIGFRELE  PPOS 40 nl B ARG 5 Ak
JOT R BOK T 45 B 700 4 R 3 RIS R AR T 4 b A 4
S G E L (P<<0.05) ;4] FET ZFUE Ik
KL E R LRI E XL (P>0.05). WS,

*6 HMARBRELR [ +s Hn(%)]
1 . af sz 17‘E'Fﬁﬂ£ FET & o L
R RS I iR
PPOS#4l 64 2.1+0.5  1.7+0.4  44(68.8) 4(6.3)
FEHR4l 64 1.340.3 1.0+0.3 40(62. 5) 15(23.4)
/X" 10. 976 11. 200 0.554 0.748
P <20. 001 <<0. 001 0.457 0.006

2.7 WHEIRE R PPOS 2 i R U IR 3 36 7™



+ 1418 - HIEFS KR 2024 F5 A% 21 %% 108

Lab Med Clin, May 2024, Vol. 21,No. 10

ST AR BRI 4L 2 5 5002 B (P <20, 05).
Wk 7,
x7 MAFRER B2 (%)]

415 n i PR 4T 0 3% TR S I 7 5
PPOS 4 64 28(43. 8) 3(10.7) 25(89. 3)
EE K 64 17(26.6) 7(41.2) 10(58. 8)
X 4,147 4,053

P 0.042 0. 044

303 it

N SR S B A BE AR IR R 2 i 225 L s B
7N B SUAR HE B T 1 B SR S N AR A AR A
JE T B ok % A R 45 )L IR G I R B 7E TVF-
ET i S 847 20 fE HE O )7 8, $2 T+ Bh 22 s T 2%

FEUR 5 &0 IVE-ET % B 8942 Heom 5 %, nf
e LH WA T B, 190 B 9 v 2w HE L 3% i IVE-ET
BT FE A T 9k o 4 R G PN R M L U A
J s DAESCGHS 43 B W A AE IR T TRV A el R L
PR HAT ST T A8 L PPOS J7 S 76 v I O L4k &
DIne sl B b LH 0 LR SR, Ml LH g /E
RN T PPOS 7 & HE PR O A5 00 £
& IRER B IVE-ET hi R, SR ER. 5
FEPUR I S A, PPOS J7 £ 0] s s e HEBR , 3R A5 1 £
EBRARIG . T %D WG 45 58 2R, PPOS 5 %]
MRS O SR A IR M IR P, BT, AR F
FEAREVHE PR I7 R 5 PPOS 75 %78 99 HL41K =2 1
ABE IVE-ET iR, 45 3% 878, PPOS 41 HCG
S5 O B B0 0 5 3R IR B 2PN A2 R B I VR I B
TR N SR R N 2 N Y R G S N o
o TR BRI AL, RO 2R 0 A A R AL
2 A Giit e L (P <<0. 05) #2855 PR 7 &
FH L, PPOS J7 58 Al 42 T HE DR RCR | elosg W i 5T 5 I
WEURES R, 5 R 5T 45 AR L. 4y B HLJE B, AT g
FEF AEIE R ORI R B ok B b, HEBR S A T — K OF
) LH A2 o i ARl S O i 2R K. 2595 S A HE
G G5 e 9 IR M LH 0, 3 80 KON R 5 e 32 4
R PPOS Jr % v i B ¥ 2 R A ) 2 R 2 R
G BRI AL T A R AR ] LH W,
By RHE . ARBEIT S SRR B, PPOS 4l HCG i 4t
H LH KL FHE i 4L, % 83 PPOS J7 £ ] £ il i
B LH 0 B0 JE 30 O o6 S HE L R AR R B RO R .
HhH B ST AR L, PPOS J5 58 o 11 5 22 B 3 RS X e
WE WA ROk E B A F 2R X 4R T O R
UYL R 2R A AT AR R N R B A L A IR I
KB BRET T R AR . WL, SHEHR o ZH L.
K PPOS J5 IR Y7 1T IR 45 ] B4

IE Ak L N2 0 A= 58 ) Re 55 1A 9 4H M TR T % U0 A
X ,GDF-9 .BMP-15 25 AL A K K B8 5 0% 19 8 ik
(AR T R OG8N = I o R = B I S N
R g R EAERYY . AR R B8 . PPOS 41
HCG 4 H IfiL 3% BMP-15 /K F & THEHi 7 40 (P <
0.05) ., W4 HCG H 4 H L7 GDF-/KF i . 2736
it iE X (P>>0.05), £ W PPOS J7 %8 7] i i 4 35
BMP-15 7K, i 36 45 Wk 285 )5 o A0 FLAf VAL 473 15 I PR
L P U Ik 7 N W | 0 N T N S5 1 R0
A IR B0 I S 2K ERBE L O I R R K A A
55 W FE 48 .36 %0 P S I B R A 2R B R R AR
MR, KIM 255 (i #F 5 405 5 2 s o B 96 1L 37 b
P YRGS M R T A BE ST 4 R R, Bl
HLIM I S0 BN 8RR SRR R F % VI
S, FEARE AN B B g e L 1 O HEAR R R
IVE-ET Y7 AW P HCG 4 H PSVZ=10 cm/s 7]
VIAE R DEAN 1 90 5 6 B )03 B8 1) Il e . A T 9 2%
I PPAG 2R FHAS [R)A HE B 75 2836 97 169 B S S I A8
B 3, A R 3 2 40 45 3R R . PPOS 41 HCG {51 H
PSV K FHBFA 428 PPOS J5 % nl 38 i 8 45 b i
Jei P o 9 2 B e O ot VR G O o R AT R 45 )R

ZE LT R, fE 90 HEAK ) N B IVE-ET , 544
P S A0 L, PPOS J5 %8 RTS8 3 98 40 M R KT L Bl
6 1 3 JE) Bl UL 3 2 80 % BMP-15 /K-, 32 TH 4 HE 59 2%
S oS R G T A IR A R

S % 30k

[1] DIAZ-GARCIA C,HERRAIZ S,PAMPLONA L,et al.
Follicular activation in women previously diagnosed with
poor ovarian response:a randomized, controlled trial[ J].
Fertil Steril.2022,117(4) :747-755.

[2] SUBIRA J,ALGABA A,VAZQUEZ S, et al. Testoster-
one does not improve ovarian response in Bologna poor
responders:a randomized controlled trial (TESTOPRIM)
[J]. Reprod Biomed Online,2021,43(3) :466-474.

(3] W5 Wk A%, V0 R L 25, R[] 01 58300380 28 % i I R 2
I R AL R S ART 25 R B s i [, LR 5 5 2
Z47%,2020,29(5) :603-608.

[4] ZR®F.PPOS T R7E DOR A2 H #17 IVF-ET i5J7
w4 R B e I R 25 R e 5 me [ ] WA T O VK 2 2 4R
(BE2ERD »2021,18(1) : 39-42.

(5] ZE/N2% ke mel, B2y, 46, BP i 30) ey 22 38 2 RS T A ko
5 G v I B B B A P YR YT &5 R A AL ], AR A
P22 2R ,2018,27(12) : 1200-1204.

(6] BEFIF A RZE. S BRMETREN 55T
5 G 7E U1 5 i 0 BT B SR AR LT . Bt A
FE R R L 2020,29(11) : 854-856.

[7] R L8, WA, % O SRAR R R I R[T]. Em S



B EFS KR 2024 F5 A% 21 %% 108

Lab Med Clin,May 2024, Vol. 21,No. 10

+ 1419 -

A2 ,2015,35(2): 71-79.

[8] MOHAMMADI S,EINI F,BAZARGANIPOUR F,et al.
The effect of Myo-inositol on fertility rates in poor ovari-
an responder in women undergoing assisted reproductive
technique:a randomized clinical trial[ J]. Reprod Biol En-
docrinol,2021,19(1) :61.

[9] MOFFAT R,HANSALI C,SCHOETZAU A,et al. Ran-
domised controlled trial on the effect of clomiphene citrate
and gonadotropin dose on ovarian response markers and
IVF outcomes in poor responders[ J ]. Hum Reprod, 2021,
36(4):987-997.

[10] LIU X P,LI T T,WANG B.et al. Mild stimulation pro-
tocol vs conventional controlled ovarian stimulation pro-
tocol in poor ovarian response patients:a prospective ran-
domized controlled trial[ J]. Arch Gynecol Obstet, 2020,
301(5):1331-1339.

[11] HAN Q S.ZHOU Y,CHEN W.et al. The role of Erzhi
Tiangui formula in expected poor ovarian responders un-
dergoing in vitro fertilization-embryo transfer: a multi-
center, randomized, double-blind, placebo-controlled trial
[J]. Medicine (Baltimore) ,2023,102(27) :e34088.

[12] MARCHIANI S, TAMBURRINO L, BENINI F, et al.
LH supplementation of ovarian stimulation protocols in-
fluences follicular fluid steroid composition contributing
to the improvement of ovarian response in poor respond-
er women[J]. Sci Rep,2020,10(1):12907.

(130 B E4E . V7T B, TR A0S 4. of it nde 36 5 4% B 570 X 1K 4h 2
- SR # A T I S g B8 A 2 2 45 SR s e [T . e b B2
#§.,2020,42(17) : 2665-2667.

[14] B4, PPOS Jr 58 45 U J5 52 16 & W AR 52 I A8 35 1l IR
g5 Xt LA i [T, F AR S5, 2020,18(9) 1 11-14.

L15] X0, mE A BRI, 55 AS RO Hk O 05 58 76 = % 01 55 it % 2
AEVR A 2 v i 7 ROCR LB LT . B & B 27 e 2 4l
2020,37(5) :465-470.

[16] T 5. i MR AL2E, 55, PPOS Jy Sk & Az 1 I8 38 X o 31
Ak 5 JB A R AP 2K B 22 i s [T . [ 3 R % = 4R (1=
2FRR) .2021,42(5) :627-632.

[17] ZEHERR A 3K BT, PPOS J5 % 5 45 4 51 J7 52 %F 9 S A%
SR IVE-ET B2 a5 3t ma L], dh4e oy 43 i s
F75,2021,15(6) :657-660.

(187 PN, VF /e, BBk AR L 25 R [l (2 1R BN 05 S 78 TVF B 5L
AR 52 N2 B A 18 FH B % 1 3 0 B W GDEF-9 \ BMP-
15 7Kg m )], B AE 53t L 28 %, 2014, 22(10)
125-128.

[19] REARF, BRUIE . 2200, 55 01 S5 41K 52 B K8 35 B ¥t J&) Y I O &
B S i Z K- IR G B A 45 R i O FR [T b A8 A 58 5 ok
Zi,2018,38(4) :311-314.

[20] JADAON J E,BEN-AMI M S, HADDAD S.et al. Pro-
spective evaluation of early follicular ovarian stromal
blood flow in infertile women undergoing IVF-ET treat-
ment[J]. Gynecol Endocrinol,2012,28(5) :356-359.

[21] KIM K H,OH D S,JEONG J H,et al. Follicular blood
flow is a better predictor of the outcome of in vitro fertili-
zation-embryo transfer than follicular fluid vascular endo-
thelial growth factor and nitric oxide concentrations[]].
Fertil Steril,2004,82(3) :586-592.

[22] BRAE 820, Ph 2 BE, 55 TVE/ICST H B 58 K 57 3l ik i
TS B 09 5L R M R IR 2 R i o6 R LT H R A
B2 25.2012,20(7) :476-478,

(e H 3. 2023-10-18 18] H 1 :2024-01-22)

CEEESE 1414 5O

C18] oM #l. i i 45 2% i R R (M. db s P AR R 4 v 1
FAR AL, 2016:528-520.

[19] FEIR « TG, FOIR L C » 36 22 5w, 55 LR R A 1 IF Al 5
PR Tl W 5=F = = P /N = - | - SN B R 7 N = I 1 3
2016:25.

[20] GODOY-SANTOS A L,FONSECA L F, DE CESAR
NETTO C,et al. Ankle osteoarthritis[ ] |]. Rev Bras Or-
top»,2021,56(6) :689-696.

[21] DELCO M L.,KENNEDY J G.BONASSAR L J.et al.
Post-traumatic osteoarthritis of the ankle:a distinct clini-
cal entity requiring new research approaches[J]. ] Orthop
Res,2017,35(3) :440-453.

[22] RABMHE. D 5L BWA . E I BRIG F L4 G
YRR R IA P B OCW HL0y7 SO g2 [T db st 2 24
2022,41(12) :1433-1436.

(23] BA#%,5K5%, Brtt . 55, M T1 456 LA TR 7 S B
KA 60 HILT]. BRI RAF5E,2020,12(9) :103-105.

(247 £ RE , R 26 AR MBS 55 /INEE T 36 G L7307 125 % AR TH 1
BROCTHI 5 B 3 BRI Thpe 0y 2 me [ . o A1 B2 2= B 5

2020,18(12) :53-54.

[25] JEAH W, m R, R AE 2= . 56 BB 7S 51 S B DAL i AR A8 DU i
SR S 0 I DA fige ) 27 vbo i o R R L. b R 25 S 4k
2023,20(18) :20-24.

[26] RIEA, T M. L JE B B F ARG 97 BROC T 8 I i IR AF 52
(). #rhEE.2021.53(21) :112-114.

[27] KAYA D, YOSMAOGLU B,DORAL M N. Propriocep-
tion in Orthopaedics, Sports Medicine and Rehabilitation
(M. W %, Bo g 4, 7. dbat. b B BE 23 H R W R AL,
2018:73-106.

[28] YU R N,YANG Z H,WITCHALLS J.et al. Kinesiology
tape length and ankle inversion proprioception at step-
down landing in individuals with chronic ankle instability
[17.7 Sci Med Sport2021,24(9) :894-899.

(297 R B, 00 el B AR L S AR I8 I 25 %0 03 2l B3R G
WAL R ROR Meta 4387 [T, HEE % 4. 2020.30(6)
489-496.

W H 391 :2023-10-16 B mH W .2024-01-12)



