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O 2Y B Dhae 57 %, Jo R M & BOIR & — i k2 87K &
(prethrombotic state, PTS) j& 38K K™ (recurrent spontaneous
abortion, RSA) S5A RAUEHRES & (1 IRl HUBER/ BT NMRIETTE RSA &
I PTS BEMPIETT YT 0E €, Hl T2 ML MAE, EwmE., o ERyT
S S UE T 25 S LR A7 AE . N T2 HE RSA & 0F PTS 12, EXR04)
g e L 2> AR S B R A S AL N A PR AR e AEBRE . K
MBS MR IR LR AEIE R 5 5K, A4S RSA &9 PTS iR L
Ry G5EE ASM T BIE FE SR AN BE R IL R e, B A TG, B NI R B e
I PR ST e il 5 B R SRR S5

[csm]  SRMWR™ BmIhee;  mARTPRE:  2in, R

BEWH: BERARR AR RIH (81671481, 81871179) ; | A& F
HtRIBE (2014A020212229) ; TN RHLHHRITE (201804010003)

FerVEMS: IPGRP-2021-CN141

Chinese experts consensus on the diagnosis and treatment of recurrent
spontaneous abortion with prethrombotic state
Experts Consensus Group on Reproductive Inmunology, Maternal and Child Health Research
Association
Corresponding authors: Zhao Aimin, Email: Zamzkh0526@126.com, Tel: +86-21-
68383064; Wei Xiangcai, Email: Dxcwei@163.com, Tel: +86-20-39151663

[Abstract] Abnormal blood coagulation, especially hypercoagulable state-

prethrombotic state (PTS) is a common cause of adverse pregnancy outcomes



including recurrent spontaneous abortion (RSA). Anticoagulant and/or antiplatelet
therapy is effective in the prevention and treatment of patients with RSA and PTS.
However, over-examination, over-treatment, and over-indication medication are
widespread due to the lack of related regulations. In order to standardize the
diagnosis and treatment of RSA combined with PTS, expert group of Specialized
Committee on Reproductive Immunology, Maternal and Child Health Research
Association formulates this consensus after discussions among domestic experts in
obstetrics and gynecology, reproductive immunology and reproductive medicine,
rheumatology and immunology, hematology, laboratory medicine and evidence-
based medicine, which is based on the current situation in diagnosis and treatment,
and combined with the latest evidences and progress from domestic and overseas
researches. This consensus aims to provide a reference for clinicians to make
reasonable decisions in clinical practice.

[ Key words ] Recurrent spontaneous abortion; Coagulation function;
Prethrombotic state; Diagnosis and treatment; Consensus

Fund program: National Natural Science Foundation of China (General
Program) (81671481, 81871179); Technology Planning Project of Guangdong
Province (2014A020212229); Guangzhou Science and Technology Plan Project
(201804010003)
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WAS{EH . BEBL, Email: yingchen8@163.com, Hifi: +86-

13812197980

U] ARSCH2E R BT T A M I BOR—— IS (virual reality,
VR) FIH5RELS: (augmented reality, AR) BARTEEE 2% B H FH A BT I 2 451
XF VR F AR BEARTEA G O 127 TAE IR AT SC#AT 1047, St 3D
GRS R g VR IREE. IR, BuEFE%
Wit LA S 5G W28 R T FARBREIE I VFAS A% ARHT 7 RRIBHANG T 77 &R
PIVPAl . TSR AT R . GRS BAR R 7 % o [, RS0 Rk VR/AR
R RTE NGB A AR (assisted reproductive technology, ART) A i
FEAT T/ m AR, DS — AN ET VR/AR HR I AR ot (R R R AR

oGk ] ERIOLsE;  SfsmIlss:  BERT. AEER, W 2
K, #4h: AR

BEETH: WLhmE "HIETR" REBEERIEN (2018-12) ¢ LA AR
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Intelligent IVF+dream plan: analysis on the application prospect of VR/AR in
human assisted reproductive technology
Zhou Deful, Chen Ying?, Zhang Hong3, Zou Lian*, He Bingwei>
1Art College, Suzhou Vocational University, Suzhou 215104, China; 2 Institute of Genetic
Medicine, Wuxi Maternity and Child Health Care Hospital, Wuxi 214002, China; 3
Reproduction Center, Second Affiliated Hospital of Soochow University, Suzhou 215004,
China; + Reproduction Center, Wuxi Maternity and Child Health Care Hospital, Wuxi
214002, China; SSchool of Machine Engineering and Automation Fuzhou University,
Fuzhou 350108, China
Corresponding author: Chen Ying, Email: yingchen8@163.com, Tel: +86-13812197980

[ Abstract] The successful application cases of virtual reality (VR) and
augmented reality (AR) technology in medicine were demonstrated, and the
prospect of VR/AR technology applied in the diagnosis and treatment in the
reproductive medical center was analyzed. Virtual 3D image model, AR simulation
model, head-mounted display (HMD), 3D VR glasses, virtual joysticks, data glove and
5G networks were suggested to be applied in the training of the operation skills,
preoperative plan and simulation, operation assistance, remote operation and pain
relief. The future of VR/AR system applied in human assisted reproductive
technology is outlined and prospected, and an architecture system based on VR/AR
technology in the reproductive medicine is built.

[ Key words ] Virtual reality; Augmented reality; Intelligent medicine;
Reproductive technology, assisted; Fertilization in vitro; Embryo transfer

Fund program: University Excellent Teaching Team of "Qinglan Project" in
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Education Science for 2020 in Jiangsu Province (B-b/2020/03/10); Taihu Ren Cai
Plan Top Medical Expert Team (2021-9)

DOI: 10.3760/cma.j.cn101441-20200428-00251

Wk HB  2020-04-29  ACYniR CREGE

SIRASE: TEESE, w1, 772225, 55 DL RN ORI IR R A BOR T BRI )], rh A b i 1 e 2
=&, 2021, 41(10): 883-892. DOI: 10.3760/cma.j.cn101441-20200428-00251.

WL S AEAR SN SRS - R B A% A AR Hh A N2 H

TEHE o 5 AR
PR 25— MY R B e A= T = 2 rpots, VT B 8 AR 0 5 48 A% B S S 6 =

450052
BEMEE: PVERE, Email: syp2008@vip.sina.com, Hiif: +86-371-

66913635

ORI R TSy S M0 SR, gk 7 o [R] S 50t 2 A7 Tt A6 ) B Fy it
FEANLAS S 2] o FERINZRE-IEE RS R ER Uk, JE LS 2% ] A @ AU
AT TR B 2 45 J5) AR T B AR 2 PR R BUIRIG o AR SCHE TR 2 TP %
5 ) SEVE I R 45 SR OISR RI R e o B VP A S A 30 A, Horh B TR GibL AR )
HPAER 28 A, TR IR 2 40 SRR TAERHE ih 28 5 i 28 T i AR
(area under curve, AUC) PPMETIRCR, T G282 S B R R U
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Application of machine learning in in vitro fertilization
Yu Yiping, Gao Yibo, Fang Lanlan, Sun Yingpu
The Reproductive Medicine Center of the First Affiliated Hospital of Zhengzhou
University, Henan Province Key Laboratory of Reproduction and Genetics, Zhengzhou
450052, China
Corresponding author: Sun Yingpu, Email: syp2008@vip.sina.com, Tel: +86-371-
66913635

[ Abstract] Based on algorithm, machine learning could dig information

from data and learn the rules between data, following by predicting and analyzing



new data. Machine learning can be used for the establishment of pregnancy outcome
prediction model, as well as for the selection of embryos with the highest
implantation potential. This review identified 30 models, among which 28 were
based on traditional machine learning and 2 were based on deep learning. Area
under the receiver operating characteristic curve (AUC) was adopted for the
estimation of model performance. On the whole, models based on traditional
algorithm were of low to medium performance (0.60<AUC<0.86), whereas deep
learning models were of good performance (AUC>0.90). Prediction and estimation
models may improve treatment efficiency and standardize embryo selection process.

[Key words] Machine learning; Statistical models; Fertilization in vitro;

Pregnancy outcomes; Embryo quality
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[HEY BrETEWEL (chronicendometritis, CE) MiZlikrER T8
PRSI S S5 TR SR A IR o ELER CE BB R oy o IR, oA iR S
WIRVE NI KRB P REXREALEE, BTl CE TEIG R # bk 2. i
JUFR, B N ISP or RIAD N 2880 Bh A= TR R 1k e, R 22 (it 7t s CE
SR FEAR DR (RIS . R PRI F 5 NI RALAE S5 FATE R BE &R o
ARCHE CE 54 FE AR DB A STk R AT 45 0R .

OcBEi ] fevErEmBEg,.  REMEEN: 56

Research progress of chronic endometritis and reproduction-related diseases
Shu Sinan, Ye Hong, Liu Chengcheng, Zhu Wenjing, Xu Mengfan

Reproductive Medical Center, the First College of Clinical Medical Science, China Three
Gorges University, Yichang 443000, China



Corresponding author: Ye Hong, Email: yehong998@126.com, Tel: +86-13669083604

[ Abstract ] The diagnostic criterion for chronic endometritis (CE) is
abnormal plasma membrane infiltration of the endometrial stroma. However,
because most of CE patients have no obvious symptoms, some symptomatic patients
are often confused with symptomatic treatment of pelvic inflammatory disease and
vaginitis, so CE are often ignored in the clinic. In recent years, with the progress of
the human microbiology program and human assisted reproductive technology,
more and more studies suggested that there was a potential relationship between
CE and reproduction-related diseases such as repeated pregnancy loss, repeated
implantation failure and endometriosis. This article reviewed the research progress
of CE and reproduction-related diseases.

[Key words] Chronic endometritis; Repeated implantion failure; Disease

DOI: 10.3760/cma.j.cn101441-20200420-00228
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O] 1817 B AR S — Tl AR AR AS B S RO P8 P 45 B 1 5 PO B S
DAy A R o DX R AR IR I O R, 2l CD138 A4k, &
B S AT 12 . B LSRR I T8 YRR RO T A RIS AL . S A i
AN T IFRIESE, AN TGN, SRR REMERMCE % 81T
BB R T AR NPT R, SRR T BN R B
FEIRTT IR IE T B AR B3 F-BL. A SRS T8 IR R IR 28, 2
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Research progress of chronic endometritis in embryo implantation



Xie Qijun, Zhao Chun, Ling Xiufeng
Reproductive Center, Women's Hospital of Nanjing Medical University, Nanjing 210029,
China
Corresponding author: Ling Xiufeng, Email: lingxiufeng_njfy@163.com, Tel: +86-25-
52226102

[Abstract] Chronic endometritis (CE) is a chronic persistent endometrial
inflammation with no obvious clinical symptoms. It is mainly characterized by
plasma cell infiltration in endometrial stroma and is mainly diagnosed by CD138
immunohistochemistry and hysteroscopy. Studies have found that CE affects the
decidualization of endometrium and the expression of immune cells and cytokines,
which is not conducive to embryo implantation, and is related to recurrent
spontaneous miscarriage and repeated implantation failure. The main treatment of
CE is antibiotic treatment. In recent years, endometrial mechanical stimulation and
intrauterine perfusion have also become new methods for the treatment of CE.

[ Key words ] Endometritis; Infertility; Recurrent implantation failure;
Recurrent spontaneous abortion; Hysteroscopy

Fund program:  National Nature Science Foundation of China (81971386)
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Research progress on the etiology and prevention of ovariectomy in female

infertility after ovulation induction treatments

He Juyang, Xu Ying, Zhang Yinxia, Han Liying

Second Hospital of Jilin University, Changchun 130041, China

Corresponding author: Han Liying, Email: zanghu@163.com, Tel: +86-13321547030
[Abstract] Infertility females receiving ovulation induction therapies is one

of the important reasons of ovarian torsion. As the lack of specific diagnoses and the

non-specific clinical manifestations, ovarian torsion is prone to delay in diagnosis

and treatment which leading to ovariectomy. Ovarian function is particularly

important for fertile women. Doctors should pay attention to ovarian torsion when

clinically suspected for the patients after ovulation induction treatments, and make

diagnosis and treatment in time to avoid ovariectomy. This paper mainly reviewed

the etiology and clinical preventive measures of ovariectomy in female infertility

after ovulation induction treatments, in order to contribute to clinical diagnosis and

treatment.

[Key words] Ovulation induction; Ovariectomy; Ovarian torsion; Infertility; Reproductive technology,

assisted
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Research progress on the role of gut microbiota in female fertility disorders
caused by obesity
Li Hui, Yang Qingling, Sun Yingpu
The Reproductive Medicine of Center of the First Affiliated Hospital of Zhengzhou
University, Henan Key Laboratory of Reproduction and Genetics, Zhengzhou 450052,
China
Corresponding author: Sun Yingpu, Email: syp2008@vip.sina.com, Tel: +86-371-
66913635

[Abstract] Obesity has an effect on fertility in women through multiple and
complex mechanisms. Briefly, chronic low-grade inflammation and insulin
resistance caused by obesity, as well as subsequent hyperandrogenemia, can affect
ovulation and endometrial receptivity, and ultimately infertility. Recent studies have
shown that the gut microbiota plays an important role in the occurrence and
development of obesity. Weight loss by improving gut microbiota can also improve
fertility in women. Further studies are needed to investigate the role and mechanism
of gut microbiota in the development and progression of female fertility disorder
caused by obesity.

[Key words] Obesity; Infertility; Gut microbiome

DOI: 10.3760/cma.j.cn101441-20201225-00687
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Research progress of exocrine in endometriosis

Xin Xinl, Lian Fang?, Wu Haicui?

1Shandong University of Traditional Chinese Medicine, Jinan 250011, China; 2Shandong
University of Traditional Chinese Medicine Affiliated Hospital Integrated Traditional
Chinese and Western Medicine Reproduction and Genetic Center, Jinan 250014, China

Corresponding author: Lian Fang, Email: f lian@163.com, Tel: +86-13706403122

[ Abstract] Endometriosis (EMS) is a common and frequently-occurring
disease in gynecology, which has the characteristics of strong invasiveness, wide
range of lesions and easy recurrence. However, its pathogenesis is not clear. Exocrine
bodies are microvesicles that widely exist in a variety of body fluids and cells, and
have the functions of secretion, uptake and transport. This paper summarized the
related studies of exosomes and their non-coding RNA in EMS, and their roles in cell
proliferation and apoptosis, intimal migration, angiogenesis and fibrosis in the
occurrence and development of EMS. Exosomes may become a non-invasive
diagnostic markers of EMS with high specificity, sensitivity and accuracy, which
provide ideas for clinical targeted therapy of EMS in the future.

[Key words] Endometriosis; Exosome; Diagnostic markers; Treatment
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Research progress on the regulatory mechanism of Sirtuins 1 in physiological
and pathological pregnancy and the therapeutic effect of its agonists on
pregnancy-related diseases
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[Abstract] Cell damage and apoptosis caused by oxidative stress play an
important role in the development and progression of pregnancy-related diseases
such as preeclampsia, fetal growth restriction, premature delivery, and gestational
diabetes mellitus. Recent studies have shown that Sirtuins 1 plays an important role
in the process of female reproduction. It can affect the development of embryo and
placenta by regulating trophoblast differentiation, angiogenesis activity and
maintaining immune tolerance. It can also play the role of antioxidant stress and
regulation of autophagy, thus participating in the development process of
physiological and pathological pregnancy. In this paper, the regulation mechanism
of Sirtuins 1 in physiological and pathological pregnancy and the research progress
in the treatment of pregnancy-related diseases by activating Sirtuins 1 were
reviewed in order to provide reference for further research on the pathological
mechanism and clinical treatment of pregnancy related diseases.

[Key words] Sirtuins 1; Pregnancy; Preeclampsia; Fetal growth restriction
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Intervention strategies of ischemia and reperfusion injury after ovarian tissue
transplantation
Zhang Meizi, Liu Li, Xu Fengqin
Reproductive Medicine Center, Tianjin First Central Hospital, Tianjin 300192, China
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[Abstract] According to the statistics of new malignant tumors in China in
2015, there were 38 800 female patients under 30 years old, who urgently needed
doctors' advices and suggestions on fertility protection and preservation. Ovarian
tissue freezing method is the best way to preserve female endocrine function and
fertility. At present, the key to the survival of ovarian tissue is to solve the problem

of ischemia and reperfusion after ovarian transplantation. In this paper, we will



systematically review the mechanism of ischemia and reperfusion after ovarian
transplantation, as well as some intervention methods including antioxidants,
angiogenesis and remote ischemic preconditioning. This will promote the
combination of the latest biotechnology and medical technology, develop more
effective, safer and operable solutions to improve the ischemic state after ovarian
transplantation, and strive for early clinical use to address the increasing need for
female fertility preservation.

[Key words] Ovarian tissue transplantation; Ischemia and reperfusion;

Angiogenesis; Female fertility preservation
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Research progress and ethical confusion of human uterine transplantation
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[Abstract] The firstly successful birth in the world following the uterus

transplantation brings new hope to the majority of infertility women with uterine

factors, but due to the difficulty of the operation, the high risk, the low success rate,



and ethical issues, it still faces many challenges, which has caused widespread
concern. The research progress and ethical issues of uterine transplantation were
reviewed in this paper.
[ Key words ] Uterine infertility; Uterine transplantation; Organ
transplantation
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Influencing factors of blood-testis barrier injury and their related mechanisms
Liu Yil, Liu Yil, Chen Yawen!, Chen Guanghui?, Wang Hui!
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[ Abstract ] The blood-testis barrier is composed of multiple protein
complexes between adjacent Sertoli cells. It maintains normal spermatogenesis in
the spermatogenic epithelium by participating in the construction of the
spermatogenic environment, providing an immune barrier and giving cells polarity.
It is known that the structure and function of the blood-testis barrier are susceptible
to damage from external adverse environmental factors, but influencing factors of
blood-testis barrier injury and their related mechanisms have not been
systematically elucidated. This review outlines the structure, function, and
physiological regulation mechanism of the blood-testis barrier, summarizes the
chemical, physical, and biological factors that impair the blood-testis barrier, and
generalizes the related mechanisms of adverse environmental factors that damage
the structure and function of the blood testis barrier by affecting epigenetic
modifications, signaling pathway expressions, cytokine and endocrine hormone
levels, which has an important guiding significance for ensuring sperm quality and
avoiding testicular damage, and also provides a theoretical basis for preventing male
infertility.

[ Key words ] Blood-testis barrier; Epigenetics; Signaling pathways;
Cytokines; Endocrine hormones
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Analysis of the screening and diagnosis of Klinefelter's syndrome and
management strategy to the related male infertility
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[Abstract] Klinefelter's syndrome (KS) is the most common chromosomal
abnormality in male infertility, which could also lead to developmental disorders,
cognitive disorders, androgen deficiency, metabolic syndrome and other diseases.
However, the early screening and diagnosis rate of KS is still low. KS related male
infertility is mainly treated by microdissection testicular sperm extraction (MD-
TESE)/assisted reproductive technology (ART). We aimed to review the diagnosis
and treatment strategies of KS and mainly focused on screening and the treatment
to male infertility of patients with KS.

[ Key words ] Klinefelter's syndrome; Male infertility; Azoospermia;
Testicular sperm extraction

Fund program: National Natural Science Foundation of China (82001530);
Clinical Research Plan of SHCD (SHDC2020CR3077B); Shanghai Sailing Program
(20YF1439500)



DOI: 10.3760/cma.j.cn101441-20200508-00267

YeksH A 2020-05-06 KGR ERE

SIRASC: BE%E, 78T, 8, & SRIVEGSMERNG A RSER]. thAe b it 2 s g, 2021,
41(10): 948-955. DOI: 10.3760/cma.j.cn101441-20200508-00267.

2 HEN LA AL IIME 1A SR B M Y

BEE FHT A EHER

ABFOR S = BR B ™ B R B 2 Al s BRI S P S i PR = 22 0F 7
O B R =R » MBNVEHBE HE AL E EstRE)
ABB TR B N 73 A5 Al B 2B A PR F i SIS R e B A

ARG ZR G2 VR T AL AR G 100191
MWEVER: PEHiF], Email: yanlipang@bjmu.edu.cn, #iifi: +86-

10-82266590

(%) ZE|IPHLEAIE (polycystic ovary syndrome, PCOS) &l %
PEH LR B N 0 A, JLRIN R 2%, PR M. AR5 & PCOS (& 2
FHIE, £ PCOS KA HEAEMH . ACEELHR PCOS it BN WAL i1 i A
T3k R LA FA N 3 WRARHRFAE , 8 T & RS il F IR AL 2828, S PCOS
DK 27 BF E K% 7 SR W TR 2R ol 76 i 1 RS DA R R e AR I 2%

[CBEiA]  ZRONELEAAE:  wakRahiity, MR AEAS
WEEL: IR

EEIH: EXRELSHRIT (2018YFC1003900. 2018YFC1003200) ;
o [ 2 22 B2 e O B AT 25 A 2R DE BB T (2019-12M-5-001) ; Jb3t K
PR =ERINAESIE  (BYSYZD2019020)

Rodent models of polycystic ovary syndrome

Liao Baoying, Qi Xinyu, Qiao Jie, Pang Yanli

Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Peking
University Third Hospital; National Clinical Research Center for Obstetrics and
Gynecology (Peking University Third Hospital); Key Laboratory of Assisted
Reproduction (Peking University), Ministry of Education; Beijing Key Laboratory of
Reproductive Endocrinology and Assisted Reproductive Technology; Research Units of
Comprehensive Diagnosis and Treatment of Oocyte Maturation Arrest, Chinese
Academy of Medical Sciences, Beijing 100191, China

Corresponding author: Pang Yanli, Email: yanlipang@bjmu.edu.cn, Tel: +86-10-
82266590



[Abstract] Polycystic ovary syndrome (PCOS) is a common reproductive
endocrine disease in women of reproductive age. Its etiology is complex and its
clinical heterogeneity is high. Metabolic abnormality is an important characteristic
of PCOS and plays a crucial role in the pathogenesis of PCOS. This paper mainly
reviews the reproductive endocrine disorders and metabolic abnormalities of
rodent models induced by various modeling methods, discusses the applicable
research of various models and provides a reference for the selection of PCOS rodent
models, which matter in the etiology research and therapy exploration of PCOS.

[ Key words ] Polycystic ovary syndrome; Rodent model; Metabolic
abnormality; Reproductive endocrine disorder; Model methods
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