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Expert consensus on standardized application of antagonist protocol in
assisted reproductive technology
Expert Consensus Compilation Group of Reproductive Medicine Committee of China
Medical Women's Association
Corresponding author: Li Rong, Email: roseli001@sina.com, Tel: +86-10-82265080
[Abstract] With the rapid development of assisted reproductive technology,
it is the continuous pursuit of assisted reproductive doctors to seek an ovarian
stimulation protocol with equal emphasis on efficiency and safety. At present, the
antagonist protocol is favored by clinicians because of its many advantages. In order
to promote the standardized application of the antagonist protocol, this consensus
provides a comprehensive overview of use nodes of the antagonist protocol, discuss
and solve the main problems in the application of antagonists, provide guidance and
suggestions for clinicians in the use of antagonist protocol.
[ Key words]  Reproductive technology, assisted; Fertilization in vitro;
Sperm injection, intracytoplasmic; Ovarian stimulation; Gonadotropin-releasing

hormone antagonist
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[H#]1 BRSPS B4 (medroxyprogesterone, MPA)
T5 A5 B KI5 (clomiphene citrate, CC) 77 248 5 S4i# 4% Thfe T BEMMK TS A HE
i BAUE P (cumulative live birth rate, CLBR) » 7k SR [l i1t BA 51 BT 5
N 2015 4F 1 H & 2018 4 5 I SAIAIAE KR M K27 55 = Bt Ja I e AR B = 2 Lo AT A
452X Cin vitrofertilization, IVF) BUP LG A SR F34T (intracytoplasmic sperm
injection, ICSD BhZ2f B, i %EL (POSEIDON) #r#Es4, 43N POSEIDON
S HNFEAN 4 K, (2HFIRAFEHUAIIT % MPA J5 B CC 7 & i =Fh i
HEON 77 SR M BB AR &5 J=,  FEM SRR CLBR, LAEHURIZL NS, i
5 MPA A1 CC ARIEJR A L (adjusted odds ratio, aOR) ¢ 95% B 15X [A]
(confidenceinterval, €D o 5% WA 3 HAANFEF, =M{EHIN 7 E 1) CLBR
ZERIG R (P>0.05) o WA, (EHEN T S A% POSEIDON
3 4L ANEFI) CLBR (P=0.226, P=0.468) . fE POSEIDON 4 41 A#fH, MPA 4111
CLBR &+ CC R4 (10.7%Lk 5.4%, P=0.002) , KH _ciZEREIH, PUEHT
NXTEE, MPA J7 & CLBR @ T BRI % (aOR=2.22, 95% C/=117~4.24,
P=0.021) , T CC HEM CLBR HG#HimflER LS T FE XL (aOR=0.95, 95%
Cl=0.48~1.85, P=0.868) . 51 XIF 35 X LLT. OREMERTIRER T RIES, =
FIEHEIN T RIOIG RS BARL. W FHEE>35 2. IPEM & AR TS, MPA
J5 & (¥ CLBR ¥,
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Analysis of cumulative live birth rate of three controlled ovarian
hyperstimulation protocols in POSEIDON patients with low prognosis

Zhang Junwei, Du Mingze, Sun Lijun, Guan Yichun

Reproductive Center of the Third Affiliated Hospital of Zhengzhou University,

Zhengzhou 450052, China

Corresponding author: Guan Yichun, Email: lisamayguan@126.com, Tel: +86-
13608695579

[ Abstract] Objective To compare the cumulative live birth rate (CLBR)
of  gonadotropin-releasing hormone (GnRH) antagonist protocol,
medroxyprogesterone (MPA) protocol and clomiphene citrate (CC) protocol in low
prognosis population with decreased ovarian reserve. Methods It was a
retrospective cohort study. Patients who underwent in vitro fertilization (IVF) or
intracytoplasmic sperm injection (ICSI) in the Reproductive Center of the Third
Affiliated Hospital of Zhengzhou University from January 2015 to May 2018 were
recruited. Including POSEIDON group 3 and group 4, GnRH-antagonist protocol, MPA,
and CC protocol were used for ovulation stimulation. The basic data and clinical
outcomes of the three protocols were analyzed. The main outcome measure was
CLBR. With the GnRH-antagonist group as the reference, the adjusted odds ratio
(aOR) and 95% confidence interval (CI) of the MPA group and the CC group were
calculated. Results In the POSEIDON group 3, the CLBR of the three protocols was
not statistically different. After logistic regression analysis, the ovulation stimulation
protocols did not affect the CLBR of POSEIDON 3 group (P=0.226, P=0.468). In the
POSEIDON group 4, the CLBR of the MPA group was higher than that of the CC group
(10.7% vs. 5.4%, P=0.002). Using binary logistic regression and GnRH-antagonist
group as the control, the CLBR of the MPA protocol was higher (aOR=2.22, 95%
CI=1.17-4.24, P=0.021), the CLBR of the CC protocol was not significantly different
from the GnRH-antagonist group (aOR=0.95, 95% (I=0.48-1.85, P=0.868).
Conclusion For patients under 35 years old with low ovarian reserve, the clinical
outcomes of the three ovulation stimulation protocols were similar. For patients who
are 35 years or older with low ovarian reserve, the CLBR of the MPA protocol was
higher.
[ Key words] POSEIDON criteria; Low prognosis; Fertilization in vitro;

Embryo transfer; Cumulative live birth rate
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[FZY B SN R R IER S A E . Jrik Rl
BABIAF 5L 504 2017 45 1 H & 2021 4F 3 H W75 A BN DA 7302 B 8 DR B s A 28
901 & It A= B = 2 vh o AT 45 B R0 U RAR A1 52 RS / 90 L 5T 4 SRS T35 Cin viitro
fertilization/intracytoplasmic sperm injection, IVF/ICSI) BhZ B G RBERL,
WG R B MABAE G 858 3 H (day 3, D3) HALURRMBHA
M4 , D3 XURFRINRMBIEA DRAD MR AEA CREERLD o Hp
SHTEE R SR B AL 301 AN AL XU 253 AR PAFERRA 127 AR RRLIERA
Fetl (frozen-thawed embryo transfer, FET) JEHIS4R 84 ANFIA. WA 136
ANJE L SEIRLH 396 /MR AR E T FET SR2H 69 ANJE . SRggin 161
ANJE . RFH SRR R 22 0 A R DT R LU AR SR FET SR AL UL, R
FENRZH R B IR FET JE WA 20 5 s AR AL (K IR PR AR AR . Pl 26 Z Rl g,
R FREEIRE. 458 BATPFER. AEFEREE (body mass index,
BMD) . EREEIHLHIEZ (follicle-stimulating hormone, FSH) . JEaH# &L B2

(luteinizing hormone, LH) \ J&AtIME [ . HLHT #h3#%& (anti-Mdllerian hormone,
AMH) | {EHEIREE (gonadotropin, Gn) HI . $RINEE R LS 3#E L (3
P>0.05) , Bl AP AR ARG ARIEIRE . MR, ZI0ERS. BIR™ %,
FREUT IR 2R 5 7 i ) M A BN 2 L A 2 R G h 2 L (3 P>0.05) , IR ST IR
K [46.18% (139/30D) 1 . FFLUEgR® [40.86% (123/30D) ] . Za4EdR%E [0%

(0/139) 1 BEAL T X4 [58.89% (149/253) , P<0.001; 52.17% (132/253) ,
P<0.001; 30.20% (45/149) , P<0.001] , FEHRSUMALLLE R LS E X

(P>0.0167) o FET B ARAMIGIRIEIRS . MR RREHEIRE 5OUA L=
FBTG R (B P>00167) , HIEREM T HEEMA [62.88% (249/396) ,
P<0.001; 63.89% (253/396) , P<0.001; 55.30% (219/396) , P<0.001] , /i
IERA [0% (0/27) 1 ME AR TXURA [20.37% (11/54) , P=0.013] . K FET
SR A A RF B IR 2 27.54%(19/69) 14 AR T 97 i il #A L £ 4 40.86%(123/301),
P=0.0401, X FET SIERRL ) ImRUEDRZ [63.35% (102/161) ] Fiia 3 [63.98%

(103/161) 1 BEm TR AR gER [50.39% (64/127) , P=0.027; 51.97%

(66/127) , P=0.040] . 45i& PRI AL BE B35 FEAK 2 IR IR IR 3 s
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Clinical outcomes of single embryo transfer in gonadotropin-releasing
hormone antagonist protocol
Luan Kang, Jiang Hong, Yin Huiqun, Wang Cunli, Zhu Jie, Cao Zhenyi, Wu Yan
Reproductive Medicine Center, the 901th Hospital of the Joint Logistics Support Force
of PLA, Hefei 230031, China
Corresponding author: Jiang Hong, Email: jiangh105@sina.com, Tel: +86-551-
65966361

[ Abstract] Objective To investigate the clinical value of single embryo
transfer for the patients with gonadotropin-releasing hormone (GnRH) antagonist
protocol. Methods  The clinical data of the patients underwent in vitro
fertilization/intracytoplasmic sperm injection (IVF/ICSI) in Reproductive Medicine
Center, the 901th Hospital of the Joint Logistics Support Force of PLA from January
2017 to March 2021 were retrospectively analyzed in this cohort study. According
to the days of embryo development and No. of embryos, patients were divided into
day 3 (D3) single top-quality cleavage-stage embryo transfer group (single top-
quality embryo group), D3 double top-quality cleavage-stage embryo transfer group
(double top-quality embryos group), and single blastocyst transfer group. In fresh
cycles, there were 301 patientsin single top-quality embryo group, 253 patients in
double top-quality embryos group and 127 patients in single blastocyst group in
frozen-thawed embryo transfer (FET) cycles,there were 84 patients in single top-
quality embryo group, 136 patients in double top-quality embryos group and 396
patients in single blastocyst group in first FET cycles after all embryos frozen,there
were 69 patients in single top-quality group and 161 patients in single blastocyst
group. The rates of clinical pregnancy, implantation, multiple pregnancy, early
abortion and ongoing pregnancy in the fresh and FET cycles were compared among
single top-quality embryo group, double top-quality embryos group and single
blastocyst group. Also, the rates of clinical pregnancy, implantation, multiple
pregnancy, early abortion and ongoing pregnancy of single top-quality embryo
transfer and single blastocyst transfer were compared between the fresh cycle and
the first FET cycle. One-way ANOVA and chi-square test were used in this study.
Results There were no significant difference in duration of infertility, body mass
index (BMI), the levels of follicle-stimulating hormone (FSH), luteinizing hormone
(LH), estradiol, anti-Miillerian hormone (AMH), gonadotropin (Gn) and the numbers
of oocytes retrieved among all the groups (all P>0.05). There were no significant
differences in the rates of clinical pregnancy, implantation, multiple pregnancy, early
abortion and ongoing pregnancy between single top-quality embryo group and
single blastocyst group (all P>0.05) in fresh cycle, while the clinical pregnancy rate
[46.18% (139/301)], the ongoing pregnancy rate [40.86% (123/301)] and the
multiple pregnancy rate [0% (0/139)] in single top-quality embryo group were



significantly lower than those in double top-quality embryos group [58.89%
(149/253), P<0.001; 52.17% (132/253), P<0.001; 30.20% (45/149), P<0.001], with
the similar implantation rate between the two groups (P>0.016 7). The rates of
clinical pregnancy, implantation and ongoing pregnancy were comparable between
single top-quality embryo group and double top-quality embryos group in FET cycle
(P>0.016 7), while which were all significantly lower than those in single blastocyst
group [62.88% (249/396), P<0.001; 63.89% (253/396), P<0.001; 55.30%
(219/396), P<0.001]. The multiple pregnancy rate of double top-quality embryos
group [20.37% (11/54)] was significantly higher than that of single top-quality
embryo group [0% (0/27), P=0.013] in FET cycle. The ongoing pregnancy rate of the
single top-quality embryo transfer in first FET cycle [27.54% (19/69)] was
significantly lower than that in fresh cycle [40.86% (123/301), P=0.040], while the
clinical pregnancy rate [63.35% (102/161)] and the implantation rate [63.98%
(103/161)] of single blastocyst transfer in first FET cycle were significantly higher
than those in fresh cycle [50.39% (64/127), P=0.027; 51.97% (66/127), P=0.040].
Conclusion The clinical outcomes of D3 single top-quality cleavage-stage embryo
transfer were similar to D5 single blastocyst transfer in fresh cycle, while the clinical
outcomes of single blastocyst transfer in FET cycle were better compared with fresh
cycle for the patients with GnRH antagonist protocol. Single embryo transfer can
significantly reduce the multiple pregnancy rate of IVF/ICSI .

[ Key words ] Antagonist protocol; Single blastocyst transfer; Single
cleavage-stage embryo transfer; Clinical outcomes
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Effect of the types of transferred embryo on clinical outcomes of frozen-
thawed embryo transfer among patients with thin endometrium
Zhang Shaodi, Yin Yisha, Li Qiuyuan, Han Xiao, Li Meng, Zhang Cuilian
Reproductive Medical Center, Henan Provincial People's Hospital (People's Hospital of
Henan University), Zhengzhou 450003, China
Corresponding author: Zhang Cuilian, Email: zhangshd@126.com, Tel: +86-371-
65580857

[ Abstract] Objective To explore the clinical strategies to improve the
clinical outcomes of patients with thin endometrium. Methods A retrospective
cohort study was conducted to analyze 1924 frozen-thawed embryo transfer (FET)
cycles of 2452 patients with thin endometrium at the Reproductive Medicine Center
of Henan Provincial People's Hospital from January 2013 to December 2019.

According to the type of embryos transferred, they were divided into the embryo



group at cleavage stage (cleavage embryo group) and embryo group at blastocyst
stage (blastocyst group). Univariate analysis, multivariate regression analysis, curve
fitting and threshold effect analysis were used to compare the clinical outcomes of
the cycles transferring cleavage stage embryo and blastocyst. Results The
percentage of cycles with two embryos transferred [87.17% (1298/1489)], the rate
of ectopic pregnancy [3.35% (16/477)] and the rate of multiple births [23.32%
(73/313)] in cleavage embryo transfer cycle were higher than those of blastocyst
transfer cycle [40.71% (392/963), P<0.001; 0.76% (4/524), P=0.003; 16.27%
(55/338), P=0.024]. The clinical pregnancy rate [54.41% (524/963)] and the live
birth rate [35.10% (338/963)] in blastocyst transfer cycle were significantly higher
than those of cleavage embryo transfer cycle [32.03% (477/1489), P<0.001; 21.02%
(313/1489), P<0.001]. After adjusting for confounders, the clinical pregnancy rate
(OR=3.42, 95% C(I=2.71-4.31, P<0.001) and the live birth rate (OR=2.35, 95%
CI=1.84-3.00, P<0.001) of blastocyst transfer cycle were higher than those of
cleavage stage embryo transfer cycle. The results of stratified analysis showed that
the clinical pregnancy rate (<6 mm: OR=2.94, 95% (CI=1.32-6.51, P=0.008; 6-7 mm:
OR=3.41; 95% (I=2.13-5.45, P<0.001; >7 mm: OR=3.56,95% (CI=2.67-4.74, P<0.001)
and the live birth rate (<6 mm: OR=2.50, 95% (I=1.01-6.22, P=0.049; 6-7 mm:
OR=2.56,95% CI=1.56-4.21,P<0.001; >7 mm: OR=2.30,95% CI=1.71-3.10, P<0.001)
of blastocyst transfer cycle in different endometrial thickness stratifications were
higher than those of cleavage stage embryo transfer cycle. The results of stratified
curve fitting analysis showed that with increasing endometrial thickness among
patients with thin endometrium, the clinical pregnancy rate and the live birth rate of
both cleavage stage embryo cycle and blastocyst transfer cycle increased, and in all
of the different endometrial thickness stratifications, the clinical pregnancy rate and
the live birth rate in blastocyst transfer cycle were higher than those of cleavage
embryo transfer cycle. Compared with the blastocyst transfer cycle, the slope of
curve fitting between endometrial thickness and clinical pregnancy rate was larger
in cleavage embryo transfer cycle. Conclusion The clinical pregnancy rate and the
live birth rate of the blastocyst transfer cycle in FET were higher than those of
cleavage stage embryo transfer cycle. The increasement of endometrial thickness on
the first day of progesterone administration can improve the clinical pregnancy rate
and the live birth rate in patients with thin endometrium.

[ Key words] Hormone replacement; Frozen-thawed embryo transfer;

Endometrial thickness; Clinical pregnancy rate; Live birth rate
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[HEY] B WRZFEOPHELEAIE (polycystic ovary syndrome, PCOS)
BFHAE PCOS BFHATIRSNZHE /00 5T N kS T B Rk -t Cin vitro
fertilization/intracytoplasmic sperm injection-embryo transfer,  IVF/ICSI-ET) Blj%*
FI = I T R R 3R . T8 B BA AR 7870 #r 2014 45 1 H 22 2019 4F 6
)TV 4 S PR AR e 4 B AR 58 0T IVE/ICSI-ET Bh 225 3R R AE 9k Y 3556
Bz, Hdp PCOS 3% 889 5l (PCOS 4) , Halifmbne R R A2 L 2667 #

MR o BRI SR R IR S R, FFiER /2 KR logistic [V 7 Hr it ™ i
MR R, RERBRURIER. AP ETES (body massindex, BMID HEATIE
Mot 455 PCOS =2 [11.81%(105/889) J. M Hit =% [ 5.29%(47/889) ]
B E T X IR [9.19% (245/2667) ,  P=0.023; 3.64% (97/2667), P=0.031].
AR logistic FIHER PCOS. XUIRIESR. & BMI. RNZAERR IEKC 2 i IR XU
H%. 2 logistics [H1H 7= REMT IR ™ % 1) £ 2B R 2 =2 UG I 4k . PCOS LA
By 28 HAE R o SE2R 43 B S 7w B R Uk v v 28 S8 L 40 L ISR 3 A X0
WG UEYRIS PCOS HEFH FIWIR ™R EZR TR I FE L, BHR™ZE [8.58%
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Analysis of related factors of abortion in patients with polycystic ovary
syndrome treated by in vitro fertilization and embryo transfer

Xia Leizhen, Wu Qiongfang, Zhao Yan, Hu Yina, Tian Lifeng

Assisted Reproductive Center, Jiangxi Maternal and Child Health Hospital, Nanchang
330006, China

Corresponding author: Wu Qiongfang, Email: wuqiongfang898@sina.com, Tel: +86-
13970017651



[ Abstract] Objective To explore the risk factors of abortion and their
interactions in patients with polycystic ovary syndrome (PCOS) undergoing in vitro
fertilization/intracytoplasmic sperm injection-embryo transfer (IVF/ICSI-ET).
Methods A total of 3556 pregnant women who underwent IVF/ICSI-ET in Jiangxi
Maternal and Child Health Hospital from January 2014 to June 2019 were analyzed,
among which 889 women were diagnosed with PCOS (PCOS group) and 2667
women were diagnosed with infertility due to simple tube factors (control group).
The clinical outcomes after pregnancy were compared between the two groups.
Single and multiple logistic regression were used to find the influencing factors of
abortion. Finally, subgroup analysis was conducted according to single/twin
pregnancy and body mass index (BMI). Results The abortion rate [11.81%
(105/889)] and the late abortion rate [5.29% (47/889)] in PCOS group were
significantly higher than those in control group [9.19% (245/2667), P=0.023; 3.64%
(97/2667), P=0.031]. Univariate logistic regression showed that PCOS, twin
pregnancy, high BMI, long duration of infertility were the risk factors of abortion.
Multivariate logistics regression showed that the main risk factors affecting abortion
rate were twin pregnancy, PCOS, and the interaction between the two factors.
Subgroup analysis found that there were no differences in the early and late abortion
rates between the two groups when women were singleton pregnancy. When
women were twin pregnancy, the rate of early abortion was similar between the two
groups, while the late abortion rate [8.58% (29/338)] in PCOS group was
significantly higher than that in control group [3.11% (37/1188), P<0.001].
Conclusion The rate of abortion is similar for PCOS women and simple tube factor
infertility women when they were singleton pregnancy after IVF/ICSI-ET treatment.
PCOS women have a similar rate of early abortion and higher rate of late abortion
than simple tube factor infertility women when they were twin pregnancy.

[ Key words] Polycystic ovary syndrome; Fertilization in vitro; Sperm

injection, intracytoplasmic; Abortion, spontaneous; Twin pregnancy; Interaction
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CRZY B R MR IR R R H O I FE T, i AL 3K P
Sof K Ah 328 /B B BR A SRS TR S (i vitro fertilization/intracytoplasmic sperm
injection, IVF/ICSD BhZ 45 @, ik SRA BB BT 7T, 434 2014 4
7 H 1 HZ 2018 4F 3 A 31 HIAIRIZEAL 5 BRI S e N 43 b5 AR 3 rh O R i B
B U7 AT IVF/ICSI JRTT [ 3009 153 (R PRV R) . ARAE 9 N FE 35 1) S Al 7,
FACEM AL (16.05 ug/L) #ATHHE, WREFPHIAELSL R, HHRE
AN TE P it L FR K P EAT 2 PR 3R M AH 43 W7 o SR P B ST WU 14 5 22 43 W7 TR A T AR
HE GRS AR AN R 1) s A L 3R 3 K 4 5 0] B BB AR GE R R R . S5 R
LR AL 26K >16.05 pg/L 158 % L <16.05 pg/L B #4 H L I3 [9(5, 12)
etk 8 (5, 1D #,  P=0.013) Kefa%i [6 (3, 100 Mtk 5 (3, 9 #4, P=0.015].
HabhFL 2 >30 ug/L BRI+ 2GR ( OR=1.281, 95% (/=1.030~1.764, P=0.046),
M >40 ug/L HRIF KRG (OR=1916, 95% (C/=1.115~3.290, P=0.008) . 25
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Effects of serum prolactin levels at basal and stimulated status on outcomes of
patients undergoing in vitro fertilization/intracytoplasmic sperm injection in
gonadotropin agonist long protocol
Zhang Duoduo, Zhen Jingran, Yu Qi
National Clinical Research Center for Obstetrics & Gynecologic Disease, Center for
Gynecological Endocrinology & Reproductive Medicine, Chinese Academy of Medical
Science, Peking Union Medical College Hospital, Beijing 100730, China
Corresponding author: Zhen Jingran, Email: zhen_amy@126.com, Tel: +86-
13601180148

[ Abstract ] Objective To determine whether basal prolactin levels
impact pregnancy outcomes of the patients who underwent in vitro
fertilization/intracytoplasmic sperm injection (IVF/ICSI) procedures rely on
endogenous gonadotropin. Methods  This retrospective cohort study finally
included 3009 patients from July 1st, 2014 to March 31st, 2018 receiving IVF/ICSI
cycles owing to tubal or male factors in Center for Gynecological Endocrinology &
Reproductive Medicine, Peking Union Medical College Hospital. We compared
assisted reproductive outcomes among patients according to their median prolactin
levels (16.05 pg/L). Subgroup analyses divided by different prolactin levels were
done through multifactor analyses. A repeated analysis of variance was used to

illustrate the relationship between the scale of prolactin grows while stimulating and



cumulative pregnancy outcomes. Results There were more number of oocytes
retrieved [9 (5,12)] and embryos [6 (3,10)] in those with basal prolactin above the
median level (>16.05 pg/L) compared with patients with basal prolactin <16.05
ug/L [8(5, 11), P=0.013; 5(3, 9), P=0.015]. Prolactin beyond 30 ug/L was beneficial
to cumulative clinical pregnancy (OR=1.281, 95% (CI=1.030-1.764, P=0.046) and
prolactin above 40 pg/L was a good indication for cumulative live birth rate
(OR=1.916, 95% (I=1.115-3.290, P=0.008). Conclusion For patients receiving
IVF/ICSI treatment in an agonist long protocol, a higher prolactin level during
controlled ovarian stimulation is positively associated with cumulative
pregnancy/live birth rates.

[ Key words ] Prolactin; Fertilization in vitro; Sperm injection,

intracytoplasmic; Clinical pregnancy rate; Live birth rate
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LER 2 SERERALIFE X (P=0.009) ; OFS JrfE4s 2. 3 F/a M E /KT
520 EHIL ) T 14.8% 1T 59.1%, A RS RREE NS 2. 5 3 4F
MM R KT 545G 5 1 EAHEL R BE 29.4% 1T 5 67.6%, B 4L7E)TRR4s R4
2. BB 3 FIREMF K S 4G 5 1 EAH L T 4.4%A1 T 52.5%. OFS T F245
W 2. 3MEJE FSH /KPS 45 0 1 ARG AHLE 430 BT 44.7%. 41.6%, A HAESTFE4E
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Anti-Miillerian hormone as a new marker of the individualized ovarian
function suppression treatment for premenopausal breast cancer patients: a
cohort study

Li Huaping!, Wu Siyu2, Wang Yongnian3, Liu Zhou?, Liu Qing# Li Ping5, Liu Guangyu?

1 Department of Obstetrics and Gynecology, Shanghai University of Medicine & Health
Sciences Affiliated Zhoupu Hospital, Shanghai 201318, China; 2 Department of Breast
Cancer, Fudan University Shanghai Cancer Center, Shanghai 200032, China; 3



Department of Clinical Laboratory, Shanghai University of Medicine & Health Sciences
Affiliated Zhoupu Hospital, Shanghai 201318, China; * Department of Gynecological
Oncology, Renji Hospital Affiliated to Shanghai Jiao Tong University, —School of
Medicine, Shanghai 200001, China; > Shanghai University of Medicine & Health Sciences,
Shanghai 201318, China
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[ Abstract] Objective To investigate the role of anti-Miillerian hormone
(AMH) on the ovarian function evaluation in premenopausal breast cancer patients
with hormone receptor positive after different courses of ovarian function
suppression (OFS) treatment. Methods This study was a two-way cohort study.
The main endpoints of the study were menstrual recovery and hormone changes
after OFS treatment. Totally sixty-seven premenopausal breast cancer patients were
enrolled, whose estrogen receptor (ER) and progesterone receptor (PR) had been
tested positive from May 2015 to May 2019, and who had undergone operations,
chemotherapies and OFS treatments for 24-60 months in Fudan University Shanghai
Cancer Center. Twelve cases were eliminated because of missing tracking. The
enrolled cases were divided into 2 groups according to OFS treatment, group A was
treated with goserelin for 24 months (n=32), and group B, with goserelin for 25-60
months (n=23). Following the OFS treatment, the time points of menstrual recovery
were observed and the serum levels of AMH, follicle-stimulating hormone (FSH) and
estrogen (Ez) levels were measured in the two groups. Results The follow-up
period of the two groups was (42.0£12.3) months. All the patients survived their
follow-ups, except one who developed recurrence and metastasis in the 25-60
month course of OFS. No significant differences were observed in age, height, weight,
body mass index (BMI), menarche age, pathological type, pathological grade, ER, PR
positive rate, human epidermal growth factor receptor-2 (HER-2) positive rate,
sequence of chemotherapy and OFS treatment between the two groups (all P>0.05).
The time of menstruation recovery was longer in group A than in group B, the
menstruation recovery rate became lower, and the regular rate of menstruation
became lower, but there was no significant difference (all P>0.05). After the
completion of OFS treatment, the change of AMH and FSH levels in the second year
was significantly different from that in the first year (P=0.003, P=0.004), and the
change of AMH and E: levels was statistically different between the third year and
the second year (P=0.045, P=0.003). Compared with group B, the serum AMH levels
of group A showed decrease after 1, 2 and 3 years, respectively [(0.53+£0.15) pg/L vs.
(1.01+0.4) pg/L; (0.91%0.25) pg/L vs. (1.38+0.57) pg/L; (1.07+0.23) pg/L vs.
(1.55+0.64) pug/L]. Compared with the 1-year serum AMH levels, those of 2-year and
3-year increased 51.5% and 72.1%, respectively. In group A, the serum AMH levels
increased 71.7% and 101.9%, respectively, after 2 and 3 years. In group B, the serum
AMH levels increased 36.6% and 53.5%, respectively, after 2 and 3 years. The serum
E2, FSH levels were higher or lower in group A than in group B after 1,2, 3 years,
showing no significant difference (P>0.05). Additionally, the differences in serum E:
levels were statistically significant after 2 years of OFS treatment

(U=520.51,P=0.009). Compared with the 1-year serum E: levels, those of 2-year and



3-year decreased 14.8% and increased 59.1%, respectively. In group A, the serum Ez
levels decreased 29.4% and increased 67.6%, respectively, after 2 and 3 years. In
group B, the serum Ez levels decreased 4.4% and increased 52.5%, respectively, after
2 and 3 years. Compared with the 1-year serum FSH levels, those of 2-year and 3-
year increased 44.7%, 41.6%, respectively. In group A, the serum FSH levels
increased 41.1%, 44.3%, respectively, after 2 and 3 years. In group B, the serum FSH
levels increased 48.6%, 47.0%, respectively, after 2 and 3 years. Conclusion
Compared with Ez and FSH, AMH is more likely to be a used clinically to evaluate the
ovarian reserve of breast cancer patients. There is no statistical difference in
different OFS courses on the ovarian function of premenstrual breast cancer patients.
The ovarian function of patients with the short OFS courses could recover more
quickly than those with the long OFS courses. It was necessary to monitor the Ez
levels regularly during OFS treatment.

[ Key words ] Anti-Miillerian hormone; Goserelin; Breast Neoplasms;
Ovarian function suppression
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RGN BT AL 24480 (preimplantation genetic testing, PGT) IIRRZUR, &
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Strategy for non-mosaic Klinefelter syndrome patients after obtaining sperm
by micro-dissection testicular sperm extraction
Tong Jing, Song Xiaowen, Wan Anran, Zhao Xiaoming, Zhang Ting
Center for Reproductive Medicine, Renji Hospital, Shanghai Jiao Tong University School
of Medicine; Shanghai Key Laboratory for Assisted Reproduction and Reproductive
Genetics, Shanghai 200135, China
Corresponding author: Zhang Ting, Email: tingzhangjhp@163.com, Tel: +86-21-
20284565

[ Abstract] Objective To demonstrate the clinical outcomes of patients
with non-mosaic Klinefelter's syndrome (KS) who underwent preimplantation
genetic testing (PGT) with frozen-thawed testicular spermatozoa. Methods A
retrospective case series was performed in the Center for Reproductive Medicine,
Renji Hospital, Shanghai Jiao Tong University School of Medicine from January, 2018
to December 2020. A total of 22 couples were included and 26 oocyte retrieval cycles
were completed. Micro-dissection testicular sperm extraction (micro-TESE) was
performed for sperm retrieval. Next-generation sequencing (NGS) was conducted
for embryo analysis. Results Euploidy was detected in 33 of 55 (60.0%) embryos.
Meanwhile, the numbers of aneuploid and mosaic embryos detected were 10 (18.2%)
and 12 (21.8%), respectively, regardless of the lack of sex chromosome abnormality.
Finally, 14 couples with euploid embryos completed frozen-thawed embryo transfer
(FET). Totally eleven couples had clinical pregnancies, and 6 of them already
delivered 5 healthy babies with 1 monozygotic twin. Conclusion For KS patients,
when sperm can be obtained by micro-TESE, the cryopreservation strategy makes
the ovarian stimulation procedure more favorable for female partners. The paternal
genetic risk of sex chromosome abnormality to their offspring is extremely low in

men with KS. Besides intracytoplasmic sperm injection (ICSI) combined with PGT,



ICSI procedure is comparable effective but more economical for non-mosaic KS
couples. ICSI should be offered as an option for such couples, but monitoring by
prenatal genetic diagnosis is recommended.

[Key words] Non-mosaic Klinefelter's syndrome; Preimplantation genetic

testing; Micro-dissection testicular sperm extraction; Next-generation sequencing
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Clinical effect analysis of comprehensive treatment for patients with moderate and severe
intrauterine adhesions
Ye Yali, Ai Jihui, Li Yufeng, Jin Lei, Li Qiang
Department of Reproductive Medicine, Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology, Wuhan 430030, China
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[ Abstract ] Objective To evaluate the clinical effect and pregnancy
outcome of infertile patients with moderate and severe intrauterine adhesions by
comprehensive treatment. Methods Totally 148 infertile patients with moderate
to severe intrauterine adhesions who were hospitalized in the Department of
Reproductive Medicine of Tongji Hospital Affiliated to Tongji Medical College of
Huazhong University of Science and Technology from May 1, 2017 to May 1, 2018
were retrospectively analyzed. They were divided into two groups based on
American Fertility Association (AFS) scoring: the moderate group (79 patients) with
an AFS score of 5-8 and the severe group (69 patients) with an AFS score of 9-12.
All patients received comprehensive treatment for intrauterine adhesions, including
intrauterine adhesion decompression and postoperative adjuvant therapy, such as
estrogen, physical barrier and biogels. Through case investigation, telephone and
outpatient follow-up, the postoperative review of uterine cavity, menstruation and
pregnancy outcomes were collected, and the follow-up time was 24-36 months after
surgery. Results 1) Postoperative recovery of uterine cavity: 80.41% (119 cases of
148) patients with intrauterine adhesions had improved uterine cavity environment,
and 65 of 79 moderate patients had significantly improved uterine cavity
environment, the improvement rate was 82.28% (65/79). The uterine environment
was significantly improved in 54 cases of 69 severe patients, the improvement rate
was 78.26% (54/69). 2) Changes of postoperative intrauterine AFS score:
postoperative AFS score of patients with moderate intrauterine adhesions decreased
(4.10£0.21) points, and the difference was statistically significant (P<0.001). AFS
score of patients with severe intrauterine adhesions decreased (7.12+0.30) points
after operation, and the difference was statistically significant (P<0.001). 3)
Improvement of menstruation after surgery: in the first 3 months after surgery, 72
patients with moderate intrauterine adhesions (91.14%) had improved
menstruation. A total of 57 patients (82.61%) with severe intrauterine adhesions
had improved menstruation. Three months after surgery, 52 patients (65.82%) with

moderate intrauterine adhesions had better menses than before; a total of 41



patients (59.42%) with severe intrauterine adhesions had improved menstruation.
4) Pregnancy outcome: among 79 patients with moderate intrauterine adhesions, 44
cases were pregnant, of which 37 cases delivered live births (19 cases of natural
pregnancy, 18 cases of assisted reproductive pregnancy), with a live birth rate of
84.09%. There were 33 pregnancies and 20 live births (15 natural pregnancies and
5 assisted pregnancies) in the patients with severe intrauterine adhesions, with a
live birth rate of 60.61%. Conclusion The comprehensive treatment of
intrauterine adhesions can obviously improve the uterine environment of moderate
and severe intrauterine adhesions, reduce AFS score, improve menstruation,
increase pregnancy rate and improve pregnancy outcome.

[Key words] Intrauterine adhesions; Treatment; Pregnancy outcomes
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Application value of azoospermia factor microdeletion extended detection

method in two special cases with abnormal sex chromosome copy numbers
Feng Zhanqi!, Guo Liangjiez, Su Junxiang? Jing Zhian!, Li Yongle*, Liu Hongyan?,

Wang Hongdan?
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Birth Defects Prevention,Henan Key Laboratory of Population Defects Prevention,
Henan Institute of Reproduction Health Science and Technology, Zhengzhou 450000,
China
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[ Abstract ] Objective To explore the clinical application value of
extended detection method for Y chromosome azoospermia factor (AZF)
microdeletion in hereditary infertility and sexual development disorders. Methods
Multiplex polymerase chain reaction(PCR) combined with agarose gel
electrophoresis method, combined fluorescence multiplex PCR capillary

electrophoresis DNA fragment analysis technique and chromosome karyotype



analysis technique were used to detect an infertility patient who visited the
Reproductive Center of Henan Provincial People's Hospital in March 2020 (patient
1) and a child with sexual dysplasia who visited the Endocrinology Department of
Henan Provincial People's Hospital in June 2020 (patient 2). Results We found no
AZF microdeletions on the Y-chromosome of the two patients to detect 15 sequence
tagged site (STS) sequences. To detect the 27 genetic markers, it was found that in
patient 1 the amplification peak of the STS locus on the long arm of the X
chromosome was nearly three times as much as the amplification peak of the short
arm of the X chromosome (Xqp), the STR quality control loci on the long arm of the
X chromosome had two peaks, and the ratio was about 2 : 1 (GATA31E08 and
DXS6809), and the ratio of the amplification peak of the long arm of the X
chromosome to that of the autosome at the TAF9b locus was about 3 : 2. Patient 1
might have an abnormal copy number of long arm of X chromosome. In patient 2, the
ratio of the amplification peak of C03Yp, TAF9b, C01Yq and C11Xp on the X
chromosome or Y chromosome to the amplification peak of autosomes was about 1 :
1, and the amplification peak of the STR quality control site on the X chromosome
was two peaks, and the ratio was about 1 : 1 (GATA31E08 and DXS6795). Patient 2
might have abnormal X and Y chromosome copy numbers. The results of karyotype
analysis showed that the karyotype of patient 1 was 47, XY, i(X)(q10); the karyotype
of patient 2 was 48, XXYY, which was consistent with the results of AZF
microdeletion extension test. Conclusion Compared with the traditional AZF
detection method, this extended detection method can not only meet the needs of
AZF detection, but also indicate abnormal copy number of sex chromosomes.
Compared with the karyotype analysis technology, it has the characteristics of
simple operation and can reduce the cost and workload of clinical testing.

[ Key words] Y chromosome microdeletions; Male infertility; Capillary
electrophoresis; Sex chromosome abnormalities
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A case of fertility preservation in a prepubertal patient with thalassemia major
and review of relevant literature
Lin Jiayul, Fang Cong!, Liao Jianyun2, Zeng Haitaol, Sun Peng?, Li Tingting!, Chang
Yajiel, Wang Yanfang!, Chen Weixil, Liang Xiaoyan?, Li Jingjie!
1Center of Reproductive Medicine, the Sixth Affiliated Hospital, Sun Yat-sen University,
Guangzhou 510000, China; 2Department of Hematology, Dongguan Taixin Hospital,
Dongguan 523125, China
Corresponding author: Li Jingjie, Email: lijjie3@mail.sysu.edu.cn, Tel: +86-20-
38048010

[ Abstract] Objective To explore the methods of fertility preservation in
prepubertal patients with thalassemia major (TM), and to provide further data
support for the fertility preservation in prepubertal patients with hematologic
diseases. Methods A case of a prepubertal patient with TM who required urgent
hematopoietic stem cell transplantation (HSCT) receiving ovarian tissue
cryopreservation (OTC) and in vitro maturation (IVM) to preserve fertility was

reported, and the timing, the indications and strategies of fertility preservation in



prepubertal girls with thalassemia were discussed in combination with related
literature. Results After ovarian tissue extraction, a total of 24 cumulus-oocyte
complexes (COCs) and 11 ovarian cortex pieces were obtained through puncture and
aspiration. After IVM for 48 h, a total of 9 Mu oocytes were frozen by vitrification.
Conclusion For the prepubertal girls facing HSCT urgently, cryopreserving
ovarian tissue in combination with retrieving immature oocytes followed by IVM can
preserve the fertility of patients to the greatest extent in a short period of time, as
well as improve the therapeutic effect of fertility preservation in patients.

[Key words] Beta-thalassemia; Hematopoietic stem cell transplantation;
Fertility preservation; In vitro oocyte maturation techniques; Ovarian tissue
cryopreservation
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Research progress of pregnancy complications, pregnancy outcomes and
offspring health of women with polycystic ovary syndrome

Zhou Wengqing?, Gong Xiaoshul, Wang Ying?, Shi Yuhua?
1Reproductive Hospital Affiliated to Shandong University, Jinan 250001, China,

2Guangdong Provincial People's Hospital, Guangdong Academy of Medical Sciences,
Guangzhou 510080, China
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[ Abstract ] Polycystic ovary syndrome (PCOS) is the most common
gynecological endocrine disease, with a reported prevalence between 6% and 20%.
The disease is characterized by high androgen, sparse ovulation or anovulation. It is
reported that the risk of insulin resistance, type 2 diabetes, overweight or obesity,
dyslipidemia, and cardiovascular disease increased in PCOS patients. In recent years,
significant progress has been made in the diagnosis and treatment of PCOS patients,
and pregnancy complications and offspring health in PCOS patients have gradually
become the focus of attention. In this article, we reviewed the recent research
progress of pregnancy complications, pregnancy outcome and long-term status of
offspring in PCOS patients to provide a meaningful reference for clinical diagnosis
and treatment strategies.

[ Key words ] Polycystic ovary syndrome; Pregnancy; Complications;
Offspring health
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Research progress of the genetic etiology in premature ovarian insufficiency
Hu Yuping?, Sun Xiaoyan?, Zhang Xuehong?
1The First School of Clinical Medicine of Lanzhou University, Lanzhou 730000, China; 2
The Reproductive Medicine Special Hospital, the First Hospital of Lanzhou University,
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730000, China
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[ Abstract ] With the development of next-generation sequencing
technology and epigenetic modification, and the genetic pathogenesis of premature
ovarian insufficiency (POI) has been studied more and more widely. Genes related
to DNA repair, meiotic recombination and transcription have been widely identified
in POJ, and the correlation between epigenetic modification and POI has gradually
been revealed, providing new ideas for the diagnosis and treatment of POl This
article aims to review the genetic pathogenesis and treatment progress of POI, and
provide treatment basis and methods for preserving POI patients’ fertility, delaying
ovarian aging and improving related clinical symptoms.

[Keywords] Premature ovarian insufficiency; Next-generation sequencing
technology; Epigenetics; Genetic factors
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Progress on the mechanism of connexin in embryo implantation and
endometrial decidualization
Guan Fengli, Zhang Yuqian, Chen Jing, Du Huilan
Hebei University of Chinese Medicine, Shijiazhuang 050200, China
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[Abstract] Atpresent, the success rate of embryo implantation is 30%-40%,
of which 50%-75% of pregnancy failure originates from abnormal embryo
implantation. Embryo implantation is a key link in the establishment of normal
pregnancy. The main causes of embryo implantation failure are the damage of
endometrial receptivity and the failure of endometrial stromal decidualization.
Embryo implantation involves a range of signaling molecules and cytokines, and
many studies have shown that connexin proteins are involved in the regulation of
embryo implantation and endometrial decidualization. This article reviews the role
of connexin in endometrial receptivity, decidualization, vascular remodeling,
implantation and its regulatory mechanism, in order to provide theoretical basis for
the treatment of infertility and repeated implantation failure patients, and provide
new research targets for drug development.
[ Key words] Connexin protein; Embryo implantation; Decidualization;

Endometrial receptivity
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Research progress on the effect of obesity-induced changes in sperm
epigenetic factors on offspring health
Wang Huan, Yang Qingling, Sun Yingpu
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University, Zhengzhou 450052, China
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66913635

[Abstract] Obesity is a complex, multifactorial disease. More than 1.9 billion
adults worldwide are obese, with men accounting for about half. With the number of

obese men increasing, the proportion of sperm quality decline and male infertility



gradually rise. Recent studies have shown that obesity can affect spermatogenesis
through epigenetic changes. Epigenetics is the study of changes in gene expression
without changing nucleotide sequence, which mainly includes three aspects: DNA
methylation, histone modification and non-coding RNA (ncRNA). Animal model
studies have shown that obesity is directly related to epigenetic changes in sperm,
somatic cells of offspring and germ cells. Epigenetic changes play a crucial role in
male infertility by regulating the formation and development of germ cells.
Epigenetic changes can lead to sperm abnormalities and sperm function
abnormalities. Obesity alters epigenetic factors that can not only alter sperm
function, but also affect offspring, for example paternal obesity can affect the
metabolism and reproductive phenotype of offspring through sperm epigenetic
reprogramming, and appropriate intervention measures can improve the epigenetic
genes of sperm and offspring in obese people. This paper will review the epigenetic
changes of sperm caused by obesity, the influence on offspring and the influence of
intervention measures on sperm epigenetic changes.

[Key words] Obesity; Spermatozoa; Epigenetics; Offspring
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Advancements on in vitro culture of embryo based on microfluidic chip
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Corresponding authors: Zhang Zhiguo, Email: zzg 100@163.com, Tel: +86-
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[ Abstract ] In vitro culture (IVC) of embryo is the focus of assisted
reproductive technology. Changes in the physical and chemical environment during
embryo culture will affect the quality of embryo. In recent years, a dynamic IVC
method based on microfluidic chips, with the powerful capability in microfluidic and
micro-substance control, can significantly ameliorate the developmental potential of
embryos, and it has become a novel and effective method for the study on the IVC of
embryo, which has obvious advantages compared with the traditional static micro-
drop culture method. This article reviews the latest research progress of microfluidic
chip technology applied to the IVC of embryo.
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Research progress of proline as cryoprotectant
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[ Abstract ] Though cells are easily damaged and performed metabolic
disorders in freezing-thawing process, cryoprotectant can relief the injure, which is
widely used in the field of cell frozen biology. As one of osmotic cryoprotectants, in
freezing process, proline can penetrate through cell membrane quickly, bind
intracellular water hydrogen bonds, inhibit formation of ice crystals at low
temperatures, protect structure and function of proteins and cell membranes. It can
increase the survival rate in plant cells, animal cells and human somatic cells post
freezing-thawing. In germ cell cryopreservation, studies have shown that proline can
be used for oocyte cryopreservation, which can improve the survival rate of mouse
oocytes after cryopreservation and protect mitochondrial function. However, the
reports about the cryopreservation efficiency of proline on sperm are not consistent.
By improving the efficiency of cryopreservation in various kinds of cells, proline may
be more widely used in the area of cell freezing biology in the future. This paper
summarizes the research progress of proline as a natural small molecule
cryoprotectant, hoping to help people better understand the cryobiological
mechanism of germ cell cryopreservation, and provide a reference for improving
fertility cryopreservation technology.
[Key words] Proline; Cryoprotectant; Oocyte
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