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[FHE] HM HTEFZRNF (next-generation sequencing, NGS) )
RN BT 1A% 27483 (preimplantation genetic testing, PGT) Jaik &M AENGS
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Analysis of factors related to pregnancy outcome after mosaic embryo transfer
Jin Chenxi, Yu Wenhao, Zhang Qian, Li Jing, Li Hongchang, Yan Junhao
Center for Reproductive Medicine, Cheeloo College of Medicine, Shandong Provincial
Clinical Medicine Research Center for Reproductive Health, National Research Center
for Assisted Reproductive Technology and Reproductive Genetics, Shandong University,
Jinan 250021, China
Corresponding author: Yan Junhao, Email: yyy306@126.com, Tel: +86-531-85651461
[ Abstract] Objective To investigate the pregnancy outcome of mosaic
embryo transfer in next-generation sequencing (NGS) based-preimplantation
genetic testing (PGT), and the effect of different mosaic ratios and types on the
pregnancy outcome. Methods This was a retrospective, single-center, cohort
study of 308 mosaic embryo transfer cycles (named mosaic group) and 904 euploid
embryo transfer cycles (named euploid group) from January 2018 to December
2021 at Center for Reproductive Medicine, Cheeloo College of Medicine. Pregnancy
outcomes, including biochemical pregnancy, clinical pregnancy, ongoing pregnancy,
early miscarriage, live birth and pregnancy complication rate, were compared
between the mosaic and euploid groups. The mosaic group was further divided into
low- and high-level mosaicism subgroups according to mosaic ratio, and fragmental
deletion/duplication, chromosomal monosomy/trisomy and complex mosaicism
subgroups according to the chimerism type, in order to analyze the effects of
different mosaic ratios and types on the transfer outcome of mosaic embryos.
Results Compared with euploid group, the rates of ongoing pregnancy [49.35%
(152/308) vs. 58.19% (526/904), P=0.020, OR=0.924] and live birth [48.38%
(149/308) vs. 55.75% (504/904), P=0.031, OR=0.930] were significantly lower in
mosaic group, but there was no significant difference in the risk of pregnancy
complications between the two groups (P>0.05). The high-level mosaic subgroup
had a significantly lower live birth rate [35.00% (14/40)] compared with low-level
mosaic subgroup [50.37% (135/268), P=0.028, OR=0.840]. The biochemical
pregnancy rate [58.49% (62/106) vs. 70.91% (641/904), P=0.020, OR=0.891], the
clinical pregnancy rate [49.06% (52/106) vs. 64.82% (586/904), P=0.003,
OR=0.864], the ongoing pregnancy rate [43.40% (46/106) vs. 58.19% (526/904),
P=0.003, OR=0.864] and the live birth rate [43.40% (46/106) vs.55.75% (504/904),
P=0.008, OR=0.868] of chromosomal monosomy/trisomy mosaic subgroup were
significantly lower than those of euploid group. The biochemical pregnancy rate
[64.47% (49/76) vs. 84.13% (53/63), P=0.002, OR=0.793], the clinical pregnancy
rate [57.89% (44/76) vs. 77.78% (49/63), P=0.006, OR=0.814], the ongoing
pregnancy rate [47.37% (36/76) vs. 68.25% (43/69), P=0.017, OR=0.829] and the



live birth rate [46.05% (35/76) vs. 65.08% (41/63), P=0.042, OR=0.850] of
fragmental deletion mosaic embryos were significantly lower than those of
fragmental duplication mosaic embryos. Conclusion Partial mosaic embryo
transfer can also achieve healthy live births, and different mosaic ratios and types
affect the pregnancy outcomes. Therefore, patients with no available euploid
embryos could be counseled about the possibility of transferring a mosaic embryo,
taking into consideration the different mosaic ratios and types.

[Key words] Pregnancy outcome; Preimplantation genetic testing; Next-
generation sequencing; Mosaic embryo; Mosaic ratio; Mosaic type

Fund program: National Key R&D Program of China (2021YFC2700604);
General Program of National Natural Science Foundation of China (82171648); Key
R&D Program of Shandong Province (2021LCZX02)
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(W] HE SHERBEARAED 15 (bone morphogenetic protein 15,
BMP15) P 22 354 5 FLR LN LTS BEAS4x (premature ovarian insufficiency, POD
MRS, O POI 3 A Pl SR OB IE B 2iEdl . 7% BRI EIR R
Pubmed. EMbase. Cochrane Library & BEIH#ATI) 4 SCHR E 5T BMPIS LA
Z 250 POI AT I 51 5 BETE 72 S BAFIATT 72, A 2R B PR 1950 4F 1 H &5 2022 4F
12 Ho H 2 ZHHFEE ISR N KA BR bR AEEAT SCRRIFE . B SR I T 7
RV, R RevMan5.3 #AFHET meta 20T, P<0.05 HEEF ST . 45
ROBAPANT WET, $k 3 758 FilEH, Heb POI 411 631 il i, XAl 2
127 H 2 . meta 34T R, ANE R AEHL X A2 X, POI 41835 ¥ BMPIS-
9C>G.788insTCT J 852C>T ¥J-5 % MELHARL, Z R TG iH5 2 X (35 P>0.05),



F4h, RE POl 1) BMPIS 443T>C K 308A>G £ &M SxIRAAMLL, Z5F
BTG H2EE X (# P>0.05) , 1B POI £ BMPI5 308A>G Fl 443T>C 4l &9848
FETRRA N, POl HEH BMPI5 538G>A RAZ KA R IRARIN, ERF
it m L GERR AA+AG 53R GG HtL, OR=6.48, 95% CF: 2.48~16.92,
P<0.001; ZA7FE N A SEEATFER G ML, OR=7.61,95% C/:2.93~19.57, P<0.001),
g5 BMPI5 538G>A KA POl KBATREAHDG, #54 BMPIS 538G>A RAZMIA
FERAE POL RGN ARFAT 75 LA [F PR IR KRR A S AT IE L BN BB TR — 25
UESE BMPIS ZER AR 57 5 POl Z AR 2R .
[ER]  BRSEERA5; meta 0 FARVEIIEIIAEAS

Relationship between polymorphisms of bone morphogenetic protein 15 gene
and premature ovarian insufficiency: a meta-analysis update
Li Xiaolan, Liang Xiaoyan
Reproductive Medicine Center, the Sixth Affiliated Hospital of Sun Yat-Sen University,
Guangzhou 510655, China
Corresponding author: Liang Xiaoyan, Email: liangxy2@mail.sysu.edu.cn, Tel: +86-20-
38048012

[ Abstract ] Objective To systematically evaluate the relationship
between polymorphisms of bone morphogenetic protein 15 (BMP15) gene and
premature ovarian insufficiency (POI), and to provide evidence-based medical
evidences for genetic counseling of POI patients. Methods Case control studies or
cohort studies related to BMP15 gene polymorphisms and POI in Pubmed, EMbase,
Cochrane Library and Chinese Journal Full Text Database were systematically
searched. All articles were published from January 1950 to December 2022. Two
researchers independently performed literature screening, data extraction and
research quality evaluation. RevMan5.3 software was used for meta-analysis. P<0.05
was considered statistically significant. Results The literature search yielded 17
studies with a total of 3 758 patients, including 1 631 patients in POI group and 2
127 patients in control group. Meta-analysis showed that the polymorphisms of
BMP15-9C>G, 788insTCT and 852C>T in patients with POl were comparable to those
in control group (P>0.05). In addition, although the polymorphisms of BMP15
443T>C and 308A>G in patients with POl were comparable with those in control
group (P>0.05), the homozygous mutation incidence of BMP15 308A>G and 443T>C
in patients with POl were higher than those in control group. The incidence of BMP15
538G>A mutation in patients with POI was significantly higher than that in control
group (genotype AA+AG vs. GG, OR=6.48, 95% CI: 2.48-16.92, P<0.001; allele A vs. G,
OR=7.61,95% CI: 2.93-19.57, P<0.001). Conclusion The polymorphism of BMP15
538G>A may be related to the pathogenesis of POI, and 538G>A carriers may be
prone to POI. Further well-designed studies with larger samples are required to
confirm the association between BMP15 gene variants and POL

[Key words] Bone morphogenetic protein 15; Meta analysis; Premature

ovarian insufficiency
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Advances in genetic research of endometriosis
Zhang Yang?, Han Shuo!, Meng Wenjia?, Lu Qun!
1 Medical Center for Human Reproduction, Beijing Chao-Yang Hospital, Capital Medical
University, Beijing 100020, China; 2 Clinical School of Obstetrics and Gynecology Center,
Tianjin Medical University, Tianjin 300070, China
Corresponding author: Lu Qun, Email: luqun1023@sina.com, Tel: +86-10-85231423

[ Abstract ] Endometriosis is a common gynecological disease in
childbearing age, manifested as dysmenorrhea and infertility, which seriously affects
women's physical and mental health. The pathogenesis of endometriosis is not yet
clear. Researches show that endometriosis is caused by multiple factors, among
which heredity plays animportant role in the pathogenesis of endometriosis. Genetic
association research has found many genetic susceptibility sites related to the
occurrence and development of the disease from functional candidate genes to the
whole genome level. In addition, epigenetics may also be involved in the occurrence

and development of endometriosis. This paper summarized the genes related to



hormone regulation, immune inflammation, adhesion, invasion and angiogenesis.
The research on genetics of endometriosis will help to understand the occurrence
and development mechanism of endometriosis, find new therapeutic targets, and
provide theoretical basis for the diagnosis and treatment of endometriosis.

[ Key words ] Endometriosis; Genetic predisposition to disease;

Polymorphism, single nucleotide; Epigenetics
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Advances in the genetic researches of human sperm morphological
abnormality and teratozoospermia
Dong Fan, Chen Xiangfeng
Center for Reproductive Medicine, Ren Ji Hospital, School of Medicine, Shanghai Jiao
Tong University, Shanghai 200135, China
Corresponding author: Chen Xiangfeng, Email: allanbacon@163.com, Tel: +86-21-
20284581

[ Abstract ] Morphological abnormality of human sperm and

teratozoospermia is one of the key causes of male infertility. With the progress of



recent researches, more genetic causes were found to be involved in the
pathogenesis of sperm morphological abnormality and teratozoospermia. This
review analyzed the advances in genetic researches of human sperm morphological
abnormality and teratozoospermia. We summarized the diagnosis of
teratozoospermia, teratozoospermia-related genes, chromosomal abnormalities-
related teratozoospermia as well as the reproductive outcomes of teratozoospermia.
We also emphasized the relationship between genetic abnormalities and some
special types of teratozoospermia, such as globozoospermia and multiple
morphological abnormalities of the flagella (MMAF). We hope the article could give
new genetic insight into the diagnosis, treatment and study of human sperm
morphological abnormality and teratozoospermia.

[ Key words ] Infertility, male; Teratozoospermia; Genetics; Gene;

Chromosome; Sperm morphology
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[HE]Y  AEMEM R P (non-obstructive azoospermia, NOA) &
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[Abstract] Non-obstructive azoospermia (NOA) is a serious problem that
plagues infertile men all over the world, but its specific genetic pathogenic factors
are not completely clear at present. In recent years, with the continuous deepening
of research on bioinformatics and genetics, more and more pathogenic genes have
been found. The objects of genetic research on NOA mainly include chromosome
abnormality, chromosome microdeletion, gene mutations and epigenetic
modifications. In this paper, we have made a simple summary and evaluation of
these findings, which will help you further understand the progress of genetic
research on NOA.
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research
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[MEY B WWRERATEMEZ2EERAS T RHEYE (progestin-
primed ovarian stimulation, PPOS) J7%1E 20~50 % &3 AN A 3 R A
FEE JiiE EIEEBNFIER 55 43 2017 45 1 7 %8 2021 4 4 A HARIFE RIS K22t s
T B e R e A B A R 2 AR SR / 9 LB N BRI R A

Cin wvitro fertilization/intracytoplasmic sperm injection and embryo transfer,
IVF/ICSI-ET) BhZ30R 5B 7 %8k PPOS J5 %1 20~50 4 ARNZfE## 3 752
i, A FET RS- ISHE (propensity score matching,  PSM) J7i4% 11 ILAC
BrPIAASRE S, ORI FEARFE IR/ 5550 S e hn M Bl 45 )R 4. Jdlid
Z I F logistic [a] 57347 X0 Y A K F AT RS IE Ja Xof EE PR R HEBRG YT (4 B0 3
BAUEE JE I J2 T EER A R O T7 SRAEAN R 2R B h IR T R 46
B OULESE, 1466 FIEHE CRAE 733 61D PINSHT, WABERTR. ARE
BAC AZERAL, B AR BN REL. SRR DRV R . SO AL
FRE 77 AR LS 2 e e G it 58 L (34 P>0.05) o #Bi77I 7 RATRHLH E—
FE7K~F[1700.30 (1011.76, 2 580.50) ng/L] &3R4 Az (luteinizing hormone,
LHY /KF [1.95 (1.07, 527> U/L] BFMET PPOS &4 [2 056.50 (884.08,
3601.59) ng/L, P=0.010; 3.00 (1.51, 500> U/L, P<0.001] , ZRIHE G
B Y. PPOS J7 A FIHABUN R [30.56% (224/733) 123 w5477 410 18.83%

(138/733) , P<0.001] ; TZRINEL. FIF| FIIENGE S A BT G 2 Hl o) 7 54
FHALL (3 P>0.05) . PPOS J7 ZHMM a2 [16.97% (207/1220) 1 . &FFEHH
JE AR RAT AR %[ 21.78% (188/863) 1. FFFe i A HAFF S AT AR %[ 16.11% (139/863) ]
FHRFR AR BVE 7= 22 15.06% (130/863) 1348 BAR TH b7 7 R [ 21.42%(266/1
242> , P=0.010; 27.38% (233/851) , P=0.012; 21.62% (184/851) , P=0.004;
20.80% (177/851) , P=0.002] ; PPOS 77 &2 RFUiE =% [17.74% (130/733) ]
BEMTREDARTRA [2415% 177/733) 1, ERHGI¥E L (P=0.003) .
ZHE logistics [R5 A i BV A% R 3% )5 s OF 5L 22 0 52 0 4 B R J) 30 28
REFE RS fER AR (OR=1.42, 95% Ck 1.03~1.95, P=0.032) . 432 Hrk
FRRIR, EFERY <35 2 5 IR T >2 IRHINHE 1, PPOS J7 SR 2 AR %[ 21.35%

(111/520) , 7.85% (41/522) ] BFERTHhumrZ4A [2893% (151/522)
P=0.005; 12.23% (62/507) , P=0.019] . &iix 5 PPOS &ML, HyiAlH
FA T 20~50 % ANZUE S RN R R BUE 2, BAE LT <35 ¥
R UHOP B F R T R .
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Cumulative live birth rate per oocyte retrieval cycle in patients aged 20-50
years using PPOS versus GnRH antagonist protocol: a propensity score
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[ Abstract] Objective To compare the cumulative live birth rate (CLBR)
per oocyte retrieval cycle between gonadotropin-releasing hormone (GnRH)
antagonist protocol and progestin-primed ovarian stimulation (PPOS) protocol in
patients aged 20-50 years. Methods A retrospective cohort study was conducted
to analyze 3 752 infertile patients aged 20-50 years who received in vitro
fertilization/intracytoplasmic sperm injection and embryo transfer (IVF/ICSI-ET).
They used either GnRH antagonist protocol or PPOS protocol at the Center of
Assisted Reproduction in Shanghai First Maternity and Infant Hospital from January
2017 to April 2021. One to one propensity score matching (PSM) was used to match
the population characteristics. Baseline, clinical and laboratory characteristics, as
well as pregnancy outcomes were compared between the two groups. The
differences of CLBR was analyzed by multivariate logistic regression and subgroup
analysis. Results After matching, 1466 patients (733 in each group) were included
in the analysis. No significant differences were detected in age, body mass index,
infertility type, cause and duration of infertility, number of stimulation cycles, basal
follicle-stimulating hormone, number of antral follicles and composition ratio of
insemination methods between the two groups (P>0.05). Serum estradiol level [1
700.30 (1 011.76, 2 580.50) ng/L] and luteinizing hormone (LH) level [1.95 (1.07,
5.27) U/L] on trigger day were significantly lower in GnRH antagonist group than in
PPOS group [2 056.50 (884.08, 3 601.59) ng/L, P=0.010; 3.00 (1.51, 5.00) U/L,
P<0.001]. The cycle cancellation rate of PPOS group [30.56% (224/733)] was
significantly higher than that of GnRH antagonist group [18.83% (138/733),
P<0.001]. The numbers of oocytes obtained, available embryos and good-quality
embryos were similar to those in GnRH antagonist group (all P>0.05). For each
embryo transfer cycle, the implantation rate [16.97% (207/1 220) vs. 21.42%
(266/1 242)], the clinical pregnancy rate [21.78% (188/863) vs. 27.38% (233/851)],
the onging pregnancy rate [16.11% (139/863) vs. 21.62% (184/851)] and the live
birth rate [15.06% (130/863) vs. 20.80% (177/851)] were significantly lower in
PPOS group than in GnRH antagonist group (P=0.010, P=0.012, P=0.004 and P=0.002,
respectively). The CLBR of PPOS group was significantly lower than that of GnRH



antagonist group [17.74% (130/733) vs. 24.15% (177/733), P=0.003]. Multivariate
logistic regression analysis showed that ovarian stimulation protocol was an
independent risk factor for CLBR [OR=1.42, 95% CI: 1.03-1.95, P=0.032]. The results
of subgroup analysis showed that the CLBR of PPOS group was significantly lower
than that of GnRH antagonist group in the population aged <35 years and underwent
non-first IVF/ICSI cycle [21.35% (111/520) vs. 28.93% (151/522), P=0.005; 7.85%
(41/522) vs. 12.23% (62/507), P=0.019]. Conclusion Compared with PPOS
regimen, antagonist regimen can improve the CLBR per oocyte cycle in infertile
patients aged 20-50 years, and is more significant in women aged <35 years and
non-first oocyte collection patients.

[ Key words] Fertilization in vitro; Embryo transfer; Progestin primed
ovarian stimulation protocol; Antagonist protocol; Cumulative live birth rate
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K, R 50 MK AMH ZH (AMH<1.00 pg/L, 85 #1) 5IE# AMH 4
(AMH21.00 pg/L, 419 1) o SR W5 VCEL /715, B T4F8% | AR5 46 5L (body
mass index, BMD « SR s (RGN 77 4T 11 ULAC (REHE=0.02) ,
VLHC/S LEEe P2 i (4% 82 ) TR 5 R SRR T = . A2
R TAERHE (receiver operator characteristic, ROC) HiZk iP5 AMH /KF-%f PGT-
A AR D — DN RER IR TIER . 455 O AMH 4RIR AR
[50.0% (0, 100.0%) 1 FEfEEMmAGE [1 (0, D AN] BERTIER AMH A
[60.0% (33.3%, 100.0%) , P=0.025; 1 (1, 2> 4, P<0.001] . @ULALE{%
AMH HAIE R AMH 4838 AR IR B A5 2255 il v 50.0% (0, 100.0%) - 50.0%
(19.2%, 100.0%) , HEZEFTF T EE L (P=0.265) , 1k AMH 2 B3 £
RPERREL [1 (0, D ANIEFIEFAMHA (11, 2) 4, P=0.004], & AMH
Hrp /DR DRSS A HIEL ] [57.3% (47/82) 1 BFERTIER AMH
4 [76.8% (63/82) , P=0.008] . ®I: 378 4~ (75.0%) JHHIEEEL—AWH
T LSRR R . AMH SR IE TRINAF R 2 /0 — AN BEAS AR IR G I 42 R AR (area
under the curve, AUC, 0.78) B —FeFrFE#s 1) AUC {54 (0.75, P=0.024) .
g RS BMI ER PRI S (R HEOR 7 REEFE RIS R, M5 AMH
K5 PGT-A BEMEAE AR TG, ARG IS AMH o] FF F5000 &2 HE DR F A
AR /D — AR R IR AT RETE .
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Relationship between serum anti-Miillerian hormone and rate of euploid
blastocysts in patients undergoing preimplantation genetic testing for
aneuploidies (PGT-A)
Li Shan, Huang Shuo, Hu Kailun, Huang Jin, Chen Lixue, Li Rong
Reproductive Medicine Center of Peking University Third Hospital, Beijing 100191,
China
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[ Abstract] Objective To analyze the impact of serum anti-Miillerian
hormone (AMH) on the rate and number of euploid blastocysts among women
undergoing intracytoplasmic sperm injection (ICSI) and preimplantation genetic
testing for aneuploidies (PGT-A). Methods A retrospective cohort study was
performed by analyzing clinical data from 504 patients approaching ICSI cycle with
PGT-A in Reproductive Medicine Center of Peking University Third Hospital from
January 1st 2018 to December 31st 2020. According to serum AMH level measured
before ovarian stimulation, subjects were divided into two groups: the low AMH
group (AMH<1.00 pg/L, 85 patients) and the normal AMH group (AMH>1.00 pg/L,
419 patients). Rates and number of euploid blastocysts were compared between the
two groups (82 patients per group) after using propensity score matching (PSM) to
adjust confounding variables, including age, body mass index (BMI), history of
recurrent miscarriage and ovarian stimulation protocols. Results 1) The rate and

number of euploid blastocysts were significantly lower in the low AMH group [50.0%



(0, 100.0%), 1 (0, 1)] than in the normal AMH group [60.0% (33.3%, 100.0%),
P=0.025; 1 (1, 2), P<0.001]. 2) After PSM, the rate of euploid blastocysts was 50.0%
(0, 100.0%) in the low AMH group and 50.0% (19.2%, 100.0%) in the normal AMH
group, with no significant difference (P=0.265). Patients in the low AMH group had
significantly fewer euploid blastocysts [1 (0, 1) vs. 1 (1, 2), P=0.004] and were less
likely to have at least one euploid blastocyst [57.3% (47/82) vs. 76.8% (63/82),
P=0.008]. 3) A total of 378 (75.0%) cycles had at least one euploid embryo. The area
under the curve (AUC) value of AMH combined with age in predicting the presence
of at least one euploid embryo was better than that of age alone (0.78 vs. 0.75,
P=0.024). Conclusion Serum AMH level is not independently associated with the
rate of blastocyst euploidy after adjusting for age, BMI, history of recurrent abortion
and ovulation induction protocol. AMH combined with age can be used to predict the
possibility of having at least one euploid embryo per cycle.

[ Key words ] Propensity score; Anti-Miillerian hormone; Aneuploidy;
Preimplantation genetic testing for aneuploidies
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[HZEY B RASTIPELLELE (polycysticovary syndrome, PCOS)
BEHAE PCOS H3 PN b (1) 22 S AR B HC T /N B O BEAH IR AA Sh el Cin
vitromaturation, IVM) FU&SNZHE (in vitrofertilization, IVF) JIRJif & & KIS,
JiE AHIE T PR BERE R B 4 A BB T B 7E 723K B S R AT
SRR EG . Y gE 2019 4 6 H & 2020 4F 6 HMIRME HIGERIRESAFTILITH O
55—V IVF BT N Bk TS Cintracytoplasmic sperm injection, 1CSD
JE BRI Lok FR o TR ARAE RN PCOS i, 43 PCOS 41 (n=71) FidE
PCOS H (n=70) , [EIEH: /M7 PR IR BORE, 5 R R R BE2E S I H 2k
Sy WTBAKS P4 4 6 5 OV R AR 7 o S5 R AT SEEGPERF 9T, 7E PCOS i
FdE PCOS &35 IR P AT /N GV SR BEAHAE IVM 535, USCEE PRZH B 1 B
YN RFAHPRIEAT IVF, BE— PR R 22 ARSI RN R B IR G R B IRI5E
M, g3 PCOS 4L U REAN Rk #A2R [82.19% (886/1078) ] FISZAEEE 3 K
ARG 26 [51.30% (553/1078) 1 & #E& T3k PCOS 41[85.85% (625/728) ,
P=0.038; 53.30% (388/728) , P=0.042] , PHH.E 1 BRI R IR ZFF B
WPE R RG24 X (B P>0.05) . PCOS B FdE PCOS &3 BRifini 2 a]
FPEZ SR 2 AR S . PILLIRVREAE MR 2 A B 24 P 7E 600~1 000 cm ', 1
168 cm’. 1344 cm’™. 1440cm™. 1504 cm ™. 1632cm™s 1664 cm'. i B4FE
BRI PE 7, AL IR A A 1) 22 S AR ) 32 B4R v 2 P o IR SR T A TR
HIEIE . MRS AR N R AR . R R A IR AT BB VM, PCOS
BRI BRI MIT#[49.04% (77/157) 1%k PCOS 2H #{%[65.07% (95/146),
P=0.005], FIH/N MITEE#EAT IVF, PCOS SR ZH IR [46.75% (36/77) ]
BEETIE PCOS 4 [63.16% (60/95) , P=0.031] , MMHAERFERTLS T
FREX (P>0.05) o 45 PCOS B35 UMEMAr/E 2 b @RI, K2Rt
ARG T B 3 SO0 BEA M RS, IRt IVF IRIRIIRE, ROt
PCOS 12 I AR 2 (1122 S 0 o3 W St 1 (T4 R 77 725
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Raman spectroscopy analysis of follicular fluid from patients with polycystic
ovary syndrome and its effect on in vitro maturation of mouse oocytes
Fu Jingl, Yang Tianying? Wu Tianyu3, Gu Ruihuan?, Sun Yijuan?, Sui Yiluni, Li Lul, Sun
Xiaoxi!
1 Shanghai JIAI Genetics & IVF Institute, Shanghai 200011, China; 2 Department of
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[ Abstract ] Objective To explore the different metabolites in the
follicular fluids (FFs) of polycystic ovary syndrome (PCOS) patients and non-PCOS
patients and their effects on the maturation of mouse oocytes and the developmental

potential of in vitro fertilization (IVF) embryos. Methods The clinical data were



collected for the retrospective cohort study. Animal experiments were conducted in
arandomized controlled trial. This study included PCOS (n=71) and non-PCOS (n=70)
patients who underwent the first IVF or intracytoplasmic sperm injection (ICSI)
cycle in Shanghai JIAI Genetics & IVF institute from June 2019 to June 2020. The
patients' FFs were collected and the clinical data from these patients were analyzed.
Raman spectroscopy analysis technology was used to detect differences in the
metabolic spectra of FFs between the two groups. Mouse GV phase oocytes were
placed in FFs from PCOS patients and non-PCOS patients for in vitro maturation (IVM)
culture respectively, then the matured mouse oocytes were collected for IVF. The
effects of differential metabolites in FFs on mouse oocyte maturation and embryonic
development were further explored. The Raman spectrum was also applied to
identify the differences of the IVM spent culture media. Results The MII rate
[82.19% (886/1 078)] and day 3 available embryo rate [51.30% (553/1 078)] from
PCOS group were significantly lower than those of the non-PCOS group [85.85%
(625/728), P=0.038; 53.30% (388/728), P=0.042]. However, there were no
significant differences between the two groups in the cumulative clinical pregnancy
rate and the cumulative live birth rate (all P>0.05). Raman was capable of
distinguishing PCOS from non-PCOS FFs. The characteristic Raman displacement
difference between the two groups is mainly concentrated in the 600-1 000 cm 1, as
wellas1168cm 1,1344cm1,1440cm1,1504cm1,1632cm 1and 1664 cm L The
Raman characteristic shift database showed that the different metabolites of the two
sets of FFs samples were mainly concentrated in protein, lipids, free nucleic acis,
glucose, cholesterol, carotenoids, and amino acids. Mouse oocyte IVM results showed
that the PCOS-FF group had a lower MII rate [49.04% (77/157)] than that of non-
PCOS group [65.07% (95/146), P=0.005). IVF results showed the PCOS-FF group had
a significantly lower cleavage rate [46.75% (36/77)] than that of non-PCOS group
[63.16% (60/95), P=0.031], but there was no significant difference in the blastocyst
rate between the two groups (P>0.05). Conclusion Differential metabolites
detected by Raman spectrum in the PCOS FFs may cause defected maturation of the
oocytes, leading to infertility, and Raman spectroscopy is an effective approach
towards PCOS diagnosis and the identification of metabolomics differences.

[Key words] Polycystic ovary syndrome; Raman spectroscopy; Follicular
fluids; Metabolomics
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[FHZE1 B REHOVE IR (tubal pregnancy, TP) {460 U5k &
FBNZSRNS . Tk BB SR IE A AT 2019 4F 1 A 1 H A 2020 4712 A 31 A
(] K] TP §) i FE A IR AL 5K A% 58 = B e 18 =R AR B IS 2 0T T B R 5
Fiti5 (hysterosalpingo contrast sonography, HyCoSy) [fIEEIGARZ kL. R
BFR HyCoSy I AIRZRIN (] St A AN/ 520 3 4, A 4l BRI A
FERSE, TP JEitZe<1 4E (n=33) , B 4l: BEAEAAZYERS, TP HikZ<1 4

(n=22) , CHl: TP J5iZ214E (n=64) , ST un e idiy A & R RS J i)
WARR. 2R A By C ZALMEFER, 22k, HEE TP . TN, &
4832 ¥E Cin vitrofertilization, IVE) SEUR3. IVF & HARUEHRFF IR TP K%, HyCoSy
J& B4R (time to pregency, TTP) b2 R TEGE 24 X (35 P>0.05) .
C AR IR A % HyCoSy HIRT Al (time to HyCoSy, TTH) [30.0 (20.0, 42.0)
MATEZERF A BH[13.0(7.5, 16.5) ~H. 8.0 (7.0, 10.0) A~ H, P<0.001] .
A BN R IR LU [72.7% (24/33] REAEIRE [42.4% (14/33) ] B
T C4H [43.8% (28/64) , P=0.025; 12.5% (8/64) , P=0.004] . A 4 IVFiEIT
tbfsl [30.3% (10/33) 1 BE/MF B. C 4 [86.4% (19/22) . 71.9% (46/64) ,
P<0.001] . B ZHiEW R INE L) K BARGEIRFE T C 4, ZREGHEE Y

(P>0.05). HARIEURAT FH IS H] A /8T BLC 4, 2R3 G512 X (¥ P>0.05).
logistic [R5 M s ANZ CR/AED A 018 38 1 B RN AL AR 45 J) AR AR OG5 8] 3%

(OR=0.366,95% (/. 0.148~0.904, P=0.029; OR=8.504,95% (/. 2.294~31.519,
P=0.014) . &5 —IEBVEVIRARIE, A REETERAE 6 A H, Wik
] AR AT 6 O S M B VAN S YUT B G . T A AN G B IR
B IVF B2, Joms #hAT i on il wm M Al .
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Fertility strategies for patients with salpingectomy on the affected side of tubal
pregnancy

Du Xiaoguo, Song Xueling, Wang Liying, Yang Shuo, Li Rong
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[ Abstract] Objective To explore the strategy of pregnancy in patients
with tubal pregnancy (TP) undergoing salpingectomy. Methods A retrospective
cohort study was conducted to analyze the clinical data of patients who underwent
hysterosalpingo contrast sonography (HyCoSy) at Reproductive Medicine Center of
Peking University Third Hospital from January 1, 2019 to December 31, 2020 due to
salpingectomy for TP. Patients were divided into 3 groups according to the time of
pregnancy test and infertility history at the time to HyCoSy (TTH), group A: patients
with no history of infertility, attempted pregnancy <1 year after TP (n=33); group B:
patients with history of infertility, attempted pregnancy <1 year after TP (n=22);
group C: patients attempted pregnancy >1 year after TP (n=64). The remaining tubal
patency and clinical outcome were analyzed. Results There were no significant
differences in age, number of pregnancies, history of repeated TP (RTP), number of
antral follicles, pregnancy rate treated with in vitro fertilization (IVF), incidence of
RTP in IVF and spontaneous pregnancy, and the time to pregnancy (TTP) from
HyCoSy among groups A, B and C (all P>0.05). TTH from salpingectomy in group C
[30.0 (20.0, 42.0) months] was significantly longer than that in groups A and B [13.0
(7.5,16.5) months, 8.0 (7.0, 10.0) months, P<0.001]. The proportion of unobstructed
fallopian tubes and the spontaneous pregnancy rate in group A were significantly
higher than those in group C [72.7% (24/33) vs. 43.8% (28/64), P=0.025; 42.4%
(14/33) vs. 12.5% (8/64), P=0.004], and the IVF treatment rate in group A [30.3%
(10/33)] was significantly lower than that in groups B and C [86.4% (19/22), 71.9%
(46/64), P<0.001]. The proportion of unobstructed fallopian tubes and the
spontaneous pregnancy rate in group B were higher than those in group C, and the
differences were not statistically significant (all P>0.05). The time required for
spontaneous pregnancy in group A was less than that in groups B and C, but the
difference was not statistically significant (P>0.05). Logistic regression analysis
showed that infertility (history/symptom) was a related factor of tubal patency and
pregnancy outcome (OR=0.366, 95% CI: 0.148-0.904, P=0.029; OR=8.504, 95% CI:
2.294-31.519, P=0.014). Conclusion After salpingectomy on one side, patients
without infertility (history/symptoms) can actively try to conceive for 6 months, if
they are not pregnant, tubal patency test can be actively performed and decide on
fertility strategy; for patients with infertility (history/symptom), IVF was
recommended actively without tubal patency evaluation.

[Keywords] Tubal pregnancy; Tubal patency; Fertility strategy
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Effect of oral dydrogesterone on ultrastructure during the window of
implantation: a prospective study
Yang Tianyun!, Yang Qingmei?, Ji Mengxia?, Shu Chongyi?, Guo Xiaoyan2, Shu Jing?
1 The Second Clinical Medical College, Zhejiang Chinese Medical University, Hangzhou
310053, China; 2 Center for Reproductive Medicine, Zhejiang Provincial People's
Hospital (Affiliated People's Hospital of Hangzhou Medical College), Hangzhou 310014,
China
Corresponding author: Shu Jing, Email: shujing@hmc.edu.cn, Tel: +86-571-85893669
[ Abstract] Objective To investigate the effect of dydrogesterone (DYD)
on the ultrastructure of the endometrium in the window of implantation. Methods
We prospectively studied endometrium tissues of patients who underwent in vitro
fertilization and embryo transfer (IVF-ET) from July 2020 to July 2022 at the Center
for Reproductive Medicine of Zhejiang Provincial People's Hospital. The
ultrastructure of mid-luteal endometrium was examined by scanning electron
microscopy and transmission electron microscopy. Firstly, we used self-control
study to compare the ultrastructure of endometrium between the natural cycle
group and the DYD 40 mg/d group in 20 patients with male factor infertility.
Secondly, we used self-control study to compare the ultrastructure of the
endometrium between the DYD 40 mg/d group and the DYD 80 mg/d group in 43
patients with recurrent implantation failure (RIF). Results There were no
significant differences in endometrial thickness, ultrasound grading, positivity rate
of nucleolar channel system (NCS), pinopode score and secretor status score, in
addition to number and morphology score of mitochondria, between the natural
cycle group and the DYD 40 mg/d group (all P>0.05). In RIF patients, the DYD 80
mg/d group rendered significantly higher pinopode score (-46.26£19.97), NCS
positivity rate [65.12% (28/43)] and mitochondrial morphology score [0 (0, 1)] than
those in the DYD 40 mg/d group [-67.62+15.94, P<0.001; 39.53% (17/43), P=0.043;
0 (0, 0), P=0.023], while other characteristics were not significantly different

between the two groups (all P>0.05). Conclusion  The ultrastructure of

endometrium in DYD supplementation cycle was similar to that in the natural cycle.

Increasing the dosage of DYD significantly improved pinopode maturity, NCS
positivity rate and mitochondrial morphology of the endometrium in RIF patients.

[ Key words] Dydrogesterone; Endometrium; Ultrastructure; Recurrent
implantation failure; Window of implantation
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Analysis of the vaccination of people treated with assisted reproductive
technology
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[Abstract]  Objective To explore whether the vaccination of COVID-19
vaccine affects the clinical pregnancy rate of assisted reproductive technology (ART).
Methods Based on a cross-sectional design, 17 611 cycles of ART treatment in 12
human-assisted reproductive institutions under Beijing Municipality from August 1,
2021, to July 31, 2022 were investigated, and their vaccination status and clinical
pregnancy rate were investigated and analyzed. Results The new crown
vaccination rates of men and women receiving ART treatment were 58.83% (10
361/17611)and 41.46% (7 301/17 611), respectively; 80.88% (5 864/7 250) of the
couples did not complete the vaccination due to concerns about the safety or adverse
reactions of the vaccine. The results of univariate analysis and logistic multivariate
analysis showed whether vaccination with the new crown vaccine will not
significantly affect the clinical pregnancy rate of artificial insemination or in vitro
fertilization and embryo transfer (IVF-ET). The clinical pregnancy rate of fully
vaccinated under artificial insemination was 10.74% (100/931), which was 11.10%
(206/1 856) of both not vaccinated, there was no significant difference (P=0.776),
while adjusted OR=0.96, 95% CI: 0.74-1.24, P=0.766. The clinical pregnancy rate of
fully vaccinated under IVF-ET was 41.88% (2 450/5 850), both not vaccinated was
40.92% (1 815/4 435), there was no significant difference (P=0.330), while adjusted
OR=1.02, 95% CI: 0.94-1.11, P=0.578. Conclusion Vaccination against COVID-19
does not affect the clinical pregnancy rate of ART treatments. The low vaccination
rate of the childbearing age group who needs to assist in pregnancy needs more
attention.

[ Key words ] Reproductive techniques, assisted; COVID-19 vaccines;

Vaccination coverage
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Research progress on the correlation between ovarian aging and pelvic floor
dysfunction
Wang Yu, Li Zhiying
Department of Gynecology and Obstetrics, Ren-he Hospital, Affiliated of China Three
Gorges University, Yichang 443001, China
Corresponding author: Li Zhiying, Email: 782019628@qq.com

[ Abstract] Pelvic floor dysfunction (PFD) is one of the most common
diseases in women. With the serious aging of the population and the release of the
national "three-child policy", the incidence rate is increasing year by year, which not
only affects the the patient's physical health also seriously affects the patient's life
and mental health. At present, the pathogenesis of PFD is not completely clear.
Menopause is one of the main risk factors for PFD. Ovarian aging is mainly
manifested in menopause. After menopause, ovarian function gradually declines,
and endocrine levels are imbalanced, which affects multiple organ systems
throughout the body, eventually leading to a series of related diseases. In this review,
we discuss the effects of genetics, estrogen and mitochondrial dysfunction, and
oxidative stress on ovarian and pelvic floor function, so as to find out the correlation
between ovarian aging and pelvic floor dysfunction.

[Key words] Aging; Pelvic floor disorders; Pelvic organ prolapse; Ovarian
aging
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Research progress of SARS-CoV-2 on female reproductive health
Chen Xiuju, Sun Ningxia
Department of Reproductive Medicine, the Second Affiliated Hospital of Naval Medical
University, Shanghai 200003, China
Corresponding author: Sun Ningxia, Email: suesunchzh@126.com, Tel: +86-21-
81886715

[Abstract] Severe acute respiratory syndrome corona virus 2 (SARS-CoV-
2) has spread rapidly around the world and triggered a worldwide pandemic.
Whether SARS-CoV-2 potentially adversely affects female fertility is unclear now,
and more evidence is needed to support the follow-up. Preliminary studies of
combined SARS-CoV-2 in pregnancy have found that SARS-CoV-2 may increase the
risk of preeclampsia, preterm delivery, and premature rupture of membranes, but
does notappear to be associated with a high risk of early miscarriage. Whether SARS-
CoV-2 infection will be vertically transmitted and affect the next generation is
unclear and requires more evidence supports. With the prevalence of SARS-CoV-2,
the development and clinical trials of SARS-CoV-2 vaccine are widely conducted
worldwide, and current studies suggest that SARS-CoV-2 vaccination may not have
adverse effects on the reproductive system of women. This article briefly reviewed
the progress of research on SARS-CoV-2 on female reproductive health in the context
of recent years.
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[ Abstract ] Infertility treatment with in vitro fertilization and embryo
transfer (IVF-ET) involves several processes such as the production of zygote (fusion
of sperm and oocyte), the culturing of embryos (from zygote to blastocyst stage), and
embryo transfer to uterus. The development of culturing embryos from zygote to
blastocyst stage is typically called "embryo preimplantation development”. In
human, it has been noted that from zygote to 8-cell stage of embryo development
relies on the accumulation of proteins and mRNAs which the oocyte itself has got,
and then continues to develop into the blastocyst stage after zygote genome
activation (ZGA). Therefore, in vitro culture of embryos from zygote to blastocyst
stage is relatively important for IVF treatment. The composition of culture media
directly affects the development of embryos, and in turn, subsequently affects the
outcome of the IVF treatment. Among them, lactate may play an important role in
early cleavage of zygote during embryonic development cultured in vitro. In this
review, we discussed the composition of developed media from zygote to blastocyst
stage, dealing especially with the function of lactate in culture for embryonic
development. Concurrently, we discussed commercially available materials for the
lactate that are used in the making of culture media.

[Key words] Zygote; Blastocyst; Embryo preimplantation development;

Zygote genome activation; Lactate; Culture media
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Research progress of declined semen quality caused by hypoxia in testis and
epididymis
Song Yangyang?, Zheng Jie?, Chen Zhu?
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Corresponding author: Zheng Jie, Email: 471406854@qq.com, Tel: +86-27-87161018

[Abstract] In recent years, the quality of male semen has been declining
year by year, affecting millions of people of childbearing potential worldwide.So
more and more scholars are paying attention to the factors affecting the quality of
semen. Numerous studies have suggested that hypoxia in testis and epididymis could
result in decreased number and activity of sperms, which are closely associated with
excessive apoptosis of sperm cells, reproductive-endocrine disorders, and
excessively high reactive oxygen species in the bodies. This paper reviewed the
effects of hypoxia in testis and epididymis on semen quality and its mechanism of
action, in an effort to provide useful evidence for the researchers and healthcare
practitioners.

[Keywords] Hypoxia; Semen quality; Spermatogenesis; Sperm maturation
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Research trends and hotspots of anti-Miillerian hormone from 2006 to 2020
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[ Abstract] Objective To analyze the research trends and hotspots of
anti-Miillerian hormones (AMH) from 2006 to 2020, and to provide reference for
future research in related fields. Methods Based on the PubMed database, the
literatures related to AMH collected from January 1st, 2006 to December 31st, 2020
were retrieved, and the bibliometric method was used to analyze the relationship
between each stage and AMH with every 5 years as the time node. The publication
trends, high-frequency main MeSH/subheadings co-occurrence and research
hotspots related to AMH were discussed and forecasted. Results A total of 4 276
related literatures were retrieved in this paper, and the total number of published
papers showed an increasing trend. Relevant research hotspots were gradually

increasing. The core research from 2005 to 2010 was the biomarker effect of AMH;



from 2011 to 2015 and 2016 to 2020, the core research hotspots were all AMH and
polycystic ovary syndrome. Conclusion While the research hotspots related to
AMH have been continuously expanded and enriched, there are also certain changes
and alternations, and some emerging hotspots still have the value and significance
of further research. AMH type Il receptor and fertility preservation may become an
emerging hotspot in this field in the future.

[Keywords] Anti-Miillerian hormone; Polycystic ovary syndrome; Ovarian
response; Fertility preservation
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