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CRZE1 H R RGBT HT 8% 224 I C preimplantation genetic testing,
PGT) HEARXS IR Bl ™= 45 Jmy S FARME RS2 o 7530 IR o 451 of HEBAE 8 T
2015 4 1 H & 2021 4 8 JTIIAIAEIE 25 22 D2 K2 55 I g 15 e AR 5 = 2 Lo EAT
PGT AT GH A 5T P9 BkE i 4 (intracytoplasmic sperm injection, ICSD BhZ2, ¥%
SHAMREREENEETRL PN 882 B, AT 1081 MNMAERIEIAFAL

(frozen-thawed embryo transfer, FET) J#A. Lo PGT 44 399 fil &%, 17 527
AN, ICSIA 483 Bl %5, 47 554 NEMH. AR PGT HARIEIEAF, # PGT 4
Sy R G 0 A g5 R e o R/ B3 IR e A 2 R I ( PGT for structural
rearrangements/monogenic defects/single gene defects monogenic, PGT-SR/M)
T A ARG Y (AR AR 345 A4 (PGT for aneuploidies, PGT-A) W40, 4345 ICSI
HHEIRIRIEYRZ . IR 5 TEF7 3 WS IGR IR & FEAT 07, LUE=1ER
WEELe s, HHp PGT-SR/M WL 102 #1147 189 AN, PGT-A WZH3L 184 #i4T
338 ANJEA, ICSIZH 268 11, 439l FLB Bl = 45 Joy A B - ARee etk 455 PGT-SR/M
VAR IR PR SR 22 [ 71.96% (136/189) 11 T ICSI 4H[61.73%(342/554), P=0.0111,
M PGT-A WAHRIRRITIRZE [64.50% (218/338) 1 5 ICSI HER LG 1TH2E X

(P>0.05) . PGT-SR/M 205 PGT-A WA MIE=Z & T ICSI A, BERBTLS
TR (B P>0.05) o SRR F=26 Frea, iR RO R A% 2 R B Gt
HENX (¥ P0.05) o 54k, PGT-SR/M WAL PGT-A WARTEHTA: ) LK H A 145
A ERJLHE AR AR SRR R AR RS T T 22 R I TG (3 P>0.05) .
PGT 4H)LE 2 B WHIAEK K FMLZIER, 5 ICSI AAMLL, PGT 45 w45 &
RIS FE L (B P>0.05) o 45 MFEER TR, RAERIEIGE R
VEH ARSI IR YR B = ARG IR RRE M R AR, T HL, BRAI PGT M HRIMAEKKE
A A o
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Effect of PGT biopsy on perinatal outcome and offspring health
Pang Wenjuan, Feng Xu, Wang Xiang, Wang Liang, Hu Xiaoyuan, Sun Ningxia
Reproductive Medicine Center, the Second Affiliated Hospital of Naval Medical
University, Shanghai 200003, China
Corresponding author: Sun Ningxia, Email: suesunchzh@126.com, Tel: +86-21-
81886715

[ Abstract] Objective To explore the effect of preimplantation genetic
testing (PGT) on perinatal outcome and offspring health. Methods Retrospective
case-control analysis was made on the data of patients undergoing PGT and
intracytoplasmic sperm injection (ICSI) assisted pregnancy and single blastocyst
transplantation in Reproductive Medicine Center of the Second Affiliated Hospital of
Naval Medical University from January 2015 to August 2021. A total of 882 patients
were included and 1 081 cycles of frozen-thawed embryo transfer (FET) were
performed. Among them, 399 patients in the PGT group underwent 527 cycles, and
483 patients in the ICSI group underwent 554 cycles. According to the different
indications of PGT technology, they were divided into PGT for structural
rearrangements/monogenic defects/single gene defects monogenic (PGT-SR/M)
subgroup and PGT for aneuploidies (PGT-A) subgroup. The clinical pregnancy rate,
the abortion rate and the live birth rate were compared with those in the ICSI group.
The clinical pregnancy after transplantation was analyzed, and the live birth was
taken as the observation end point. There were 102 cases in the PGT-SR/M subgroup,
184 cases in the PGT-A subgroup, and 268 cases in the ICSI group. The perinatal
outcome and the safety of offspring were compared respectively. Results The
clinical pregnancy rate in the PGT-SR/M subgroup [71.96% (136/189)] was higher
than that in the ICSI group [61.73% (342/554), P=0.011], while there was no
statistically significant difference between the PGT-A subgroup [64.50% (218/338)]
and the ICSI group (P>0.05). The live birth rate of both PGT-SR/M subgroup and PGT-
A subgroup was higher than that of the ICSI group, but the differences were not
statistically significant (all P>0.05). There were no statistically significant
differences in the rates of miscarriage, premature birth, and pregnancy
complications among the groups (all P>0.05). In addition, there were no statistically
significant differences between the PGT-SR/M subgroup and the PGT-A subgroup in
terms of low birth weight rate, macrosomia birth rate, and the incidence of birth
defect (all P>0.05). The growth and development curve of children in the PGT group
was normal within 2 years of age, and there were no statistically significant
differences in height and weight between the PGT group and the ICSI group (all
P>0.05). Conclusion Under the same fertilization method, invasive embryo biopsy
procedures did not increase the incidence of perinatal complications during
pregnancy, and no adverse effects of PGT on the growth and development of

offspring have been found.



[ Key words ] Preimplantation genetic testing; Sperm injection,
intracytoplasmic; Preterm birth; Low birth weight; Birth defect
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(2] B R ASGHBAETEHEAR (assisted reproductive technology,
ART) BhZ5 EREIR (spontaneously conceived,  SC) Z7= 1] L fAyE 7 i) il
MR Jrik AT RIBIERN AR 7T, YidE T 2008 fEZ 2019 A A 4
K255 = M @ = e = Bk o3 0 HLARAS BIR VG 7= (W 22 P 1A B i R ek, AN T 1 727
%147 ART BhZ2 (19724, I3 10 3 AL BIILRCIR— R 2046 4 5181 41 SC r=id . 4%
3 4 T UL S5 PR A 1 2 14 14323 P v (propensity score matching, PSMD
X LN (S 2R B AT U T, B 2% ART 4LR1 SC B4 N2 10 1439 i, £ 5
SRR bR R RIS LB, IR R TR RS S R e L R R A B L SRR R
iR, R ER SR, 48R 3T PSM ZJE, ART g RaE = LI

[70.67% (1017/1439) ] #& SC 2 [77.28% (1112/1439) ] 1k (P<0.001) ; M
B AEIR I RRE R A2, A FE IR UR SRS RT3 SRR SR Y IR IR AR 2R B AE
R TIRMIFCIRIRTh B 8 R AR, FoKid D RAER, MIERMEER. HE
PR RIR R 2 RG22 3 L (3 P<0.05) 5 BRALIRIHTAE ) LEs S, fs
ZafE L R MR AN LR AR FE A SO A L SE R Wi 5 (neonatal
intensive care unit,  NICU) Bt ZRIIFEAEG T ER X (3 P<0.05) . ZHEK
logistic [AIH7#T 45 7R, ART B ZRIUEGR I A RE /2 i B 7 ) LK SE 6 TR 3=
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Perinatal outcomes of singleton live birth resulting from human assisted
reproductive technology: a retrospective propensity score matching cohort
study
Zheng Wei, Ren Bingnan, Yang Chen, Ran Shiyu, Wu Huan, Wang Rui, Dou Shanshan,
Shen Ran, Han Jingyi, Li Peixin, Guan Yichun
Reproductive Center, the Third Affiliated Hospital of Zhengzhou University, Zhengzhou
450052, China
Corresponding author: Guan Yichun, Email: lisamayguan@163.com, Tel: +86-371-
66903315

[ Abstract] Objective To compare perinatal outcomes of singleton live
births between human assisted reproductive technology (ART) and spontaneously
conceived (SC). Methods This study was a retrospective cohort study, collecting
data on patients who delivered and obtained singleton live birth in the Obstetrics
Department of the Third Affiliated Hospital of Zhengzhou University between 2008
and 2019. A total of 1 727 ART patients were included in this study, and 5 181 SC
patients who delivered during the same day were matched at a ratio of 1 : 3. After
matching according to delivery time, the baseline data of the two groups were
matched using 1 : 1 propensity score matching (PSM), and finally 1 439 patients
were included in the ART and SC groups, respectively. The primary outcome
measure was the healthy baby rate, and the secondary outcome measures were
perinatal outcomes such as the incidences of hypertensive disorders of pregnancy,
gestational diabetes and preterm delivery rate. Results After PSM, healthy baby
rate was lower in the ART group compared with the SC group [77.28% (1 112/1 439)
vs. 70.67% (1 017/1 439), P<0.001]. Pregnancy complications, including the
incidence of gestational diabetes, intrahepatic cholestasis syndrome during
pregnancy, abnormal thyroid function during pregnancy, oligohydramnios, placenta
previa, cesarean delivery, and placental efficiency, were statistically different
between the two groups (all P<0.05). The neonatal outcomes, including gestational
age, preterm delivery rate, very preterm delivery rate, incidence of small for
gestation age and neonatal intensive care unit admission rate were statistically
different between the two groups (all P<0.05). The results of multivariate logistic
regression analysis showed that ART and pregnancy complications were risk factors
for healthy baby (OR=0.81, 95% C(I:0.67-0.97, P=0.020), however, placental
efficiency was a protective factor for healthy baby (OR=1.73, 95% CI:1.59-1.88,
P<0.001). Conclusion Perinatal outcomes were safer in the SC group than in the

ART group.
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2] B IRFUBRIR IR IR & REUE 150 27 W RO K BT A LS
JRAFLEREN . T3 [RUBERN T 7243 B 2017 4 10 H 2 2021 48 6 JT Al fE Lifg
AT R 25 2 Bt B A 5 = e AR B I 2 v BEAT R REL N T 3 B A a8 A% 2 A

(preimplantation genetic testing for aneuploidies, PGT-A) , FHEB kA IEN
IFARAT RIS 1 893 LB E IR IR BT &R BRI 1R & RE W BEH AN
% 5K (day5, D5) #H (n=768) K46 K (day6, D6) 4 (n=125) . K 2:
1 A PF 2 ILAS (propensity score matching,  PSM) J5 {5t RZEL IV L& 7 4R %
R EFEE (body mass index, BMD . AZERIAITITE, VLAE/E49N D5 4
250 5, D6 4 125 fil. LUEHAH B IR LRRAE . LN AIREHE A JARFAE . 227
R PO AL R o RIS, AR L5 ¥ iR it — 254y <35 D N =35 S 4
BT EHT. 4558 PSM J5 D5 415 D6 A4 i4Eds. BMIL RZ4ERR ., BhiZdg
TE SRR 22 R LG X (¥ P0.05) o BRALERINECRIRUEZ (two
pronuclei, 2PN) # % F #3400 X (35 P>0.05) , {H D5 HA M iE% [5.00

(3.00, 7.00) ] % D6 2% [3.00 (2.00, 500> 4, P<0.001] . D5 HFEHEM
JFUERA R 391 45 B [81.6% (204/250) 1% D6 2H & [40.0% (50/125) , P<0.001] .
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Effect of blastulation time on maternal and neonatal outcomes following single
euploid blastocyst transfer
Ding Ziyin, Huang Jiaan, Lu Yao, Sun Yun
Centre 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: Sun Yun, Email: syun163@163.com, Tel: +86-21-20284574

[ Abstract] Objective To investigate whether blastulation time would
impact maternal and neonatal outcomes following single euploid blastocyst transfer.
Methods A retrospective cohort study was conducted at the Centre for
Reproductive Medicine of Renji Hospital, Shanghai Jiao Tong University School of
Medicine between October 2017 and June 2021. Totally 893 patients who received
preimplantation genetic testing for aneuploidies (PGT-A) and delivered singleton
live birth after frozen single euploid blastocyst transfer were included. Patients were
divided into day 5 (D5) group (n=768) and day 6 (D6) group (n=125) according to
timing of blastulation. Propensity score matching (PSM) with a ratio of 2 I 1 was
conducted to balance potential confounding factors including female age, body mass
index (BMI) and infertility duration. After PSM, there were 250 patients in D5 group
and 125 patients in D6 group. Basic characteristics, ovarian stimulation and embryo
transfer cycle characteristics, pregnancy complications and neonatal outcomes of
the two groups were compared. Furthermore, patients were divided into <35 years
old group and >35 years old group by maternal age to conduct stratified analysis.
Results There were no statistically significant differences in the baseline
characteristics including female age, BMI, infertility duration and indication for
infertility treatment between the two groups after PSM (all P>0.05). The number of
oocytes retrieved and the number of two pronuclei (2PN) did not differ between the
two groups (all P>0.05), while the number of embryos cryopreserved was
significantly increased in D5 group than in D6 group [5.00 (3.00, 7.00) vs. 3.00 (2.00,
5.00), P<0.001]. The proportion of cycles transferring good-quality embryos was
significantly higher in D5 group than in D6 group [81.6% (204/250) vs. 40.0%
(50/125), P<0.001]. No significant differences were observed in the incidences of
gestational diabetes, hypertensive disorders of pregnancy, thyroid diseases during
pregnancy, premature preterm rupture of membranes, preterm delivery, placenta
disorder and postpartum hemorrhage between the two groups (all P>0.05). The

birth weight, gestational age, neonate sex, the incidences of low birth weight,



macrosomia, small for gestational age, large for gestational age and birth defects did
not differ as well (all P>0.05). In stratified analysis, there were no significant
differences in maternal and neonatal outcomes between D5 group and D6 group for
women who aged <35 years or 235 years (all P>0.05). Conclusion Timing of
blastulation in euploid blastocysts does not impact maternal and neonatal outcomes.

[ Key words ] Blastocyst transfer; Pregnancy complications; Neonatal
outcomes; Preimplantation genetic testing for aneuploidies; Timing of blastulation

Fund program: National Key R&D Program of China (2019YFA0802604);
Clinical Research Plan of SHDC (SHDC2020CR1046B); Shanghai Jiao Tong University
School of Medicine Affiliated Renji Hospital Clinical Research Innovation Cultivation
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Gaofeng Clinical Medicine Grant Support (20161413)
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[H2]1 BE RGP E = LSRG -IRfE#4E (n vitrofertilization
and embryo transfer, IVF-ET) fE4RE5 RN . Tk 1HEN IR PubMed. Web
of Science. Cochrane Library. Embase. Ovid $#E . FAHEE. +EYF 4
SCHUIE A SORMEA TR e S e B A= P % 5 SR B 2, R o T B
SR AT IVF-ET BOZEMSCiR, R aR i (B8R 28 2022 47 8 H o 23Uk ik J %
BHEEUS, RH Statal6.0 BAFEAT meta 0#1. 45 IANTFSArUERISCRRIE 20
B, 24753 4. BIEPALERE IVF-ET BRI . I RIEIR 3 S 0h ™ R B35
FIiir= H AR COR=0.79, 95% CF: 0.66~0.95, P=0.013; OR=0.72, 95% (/- 0.63~0.83,
P<0.001; OR=0.73, 95% Cl 0.64~0.83, P<0.001) , T F-JA% =% & T =2,
EZRPVEGIHFERE L (OR=118, 95% Ct 1.07~1.30, P=0.001) . EZHHT45 5 5



7, HE R EYIO#E (previous cesarean scar defect, PCSD) E# HIMIEZ. Ih
RUTUR R S 7= Z LU= 41 55 3 PR (OR=0.47, 95% CF: 0.31~0.73, P=0.001;
OR=0.47, 95% CI. 0.30~0.72, P=0.001; OR=0.41, 95% (I 0.26~0.65, P<0.001) ,
MREAR s R EEW N (OR=2.38, 95% Ck 112~5.09, P=0.023) . &t #HE
PR S G IVF-ET (R IGPRIE IR S~ 3%, B ==, A rrRE
5 PCSD #%. ZAANT AT EAEE MRS, FRZISIETFEEZ KA. &
Ji B T T ASGHIE -

Gl BIEr=; 28, 4 MieBH;  WiR4R:  JIE™RE
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Influence of previous caesarean section on reproductive outcomes of in vitro
fertilization and embryo transfer: a meta-analysis
Ding Jinli, Zhang Feng, Yin Tailang, Yang Jing
Reproductive Medicine Center, Renmin Hospital of Wuhan University, Hubei Clinical
Research Center of Assisted Reproduction and Embryo Development, Wuhan 430060,
China
Corresponding author: Yang Jing, Email: 13507182023@163.com, Tel: +86-27-
88041911

[ Abstract] Objective To systematically evaluate the effect of previous
cesarean section (CS) on pregnancy outcome of in vitro fertilization and embryo
transfer (IVF-ET). Methods PubMed, Web of Science, Cochrane Library, Embase,
Ovid, Wanfang database, CNK]I, VIP database and CBM were searched from inception
to August 2022 to collect studies about the effect of CS on pregnancy outcome of IVF-
ET. Meta-analysis was performed by Stata16.0 software after information extraction.
Results A total of 20 studies involving 24 753 patients were included. Meta-
analysis displayed that the implantation rate, the clinical pregnancy rate and the live
birth rate of CS group were significantly lower than those of vaginal delivery (VD)
group (OR=0.79, 95% CI: 0.66-0.95, P=0.013; OR=0.72, 95% CI: 0.63-0.83, P<0.001;
OR=0.73,95% CI: 0.64-0.83, P<0.001), accompanied by increased early abortion rate
(OR=1.18, 95% CI: 1.07-1.30). The results of subgroup analysis showed that
compared with VD group, the implantation rate, the clinical pregnancy rate and the
premature birth rate of patients with previous cesarean scar defect (PCSD) were
significantly reduced (OR=0.47,95% CI: 0.31-0.73, P=0.001; OR=0.47,95% CI: 0.30-
0.72, P=0.001; OR=0.41, 95% CI: 0.26-0.65, P<0.001), while the early abortion rate
was significantly increased (OR=2.38,95% CI: 1.12-5.09, P=0.023). Conclusion CS
significantly reduced the implantation rate, the clinical pregnancy rate and the live
birth rate of IVF-ET, and increased the early abortion rate, which might be associated
with PCSD. However, due to the quantity and quality of the included studies, the
above conclusion needs to be verified by more large-sample and high-quality studies.

[ Key words] Cesarean section; Fertilization in vitro; Embryo transfer;

Pregnancy outcome; Previous cesarean scar defect
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[HEY1 HM  WMHF 2010—2019 F b5 i B A # R Cassisted
reproductive technology, ART) FARHIZESRIANIR A LB EA . ik Xt
e R M AN ZE ART ROMURIHEAT [ 2 70, SLICEE 2 8 ZXALAL 2010 45 1 H
1 H% 2019 4£ 12 A 31 H#E 389 978 A~ ART 1677 JE HAMI BE U 45 5 K AR BRI &
At R A1 367 A ART A HIAEAE AR GG, AR BRIE R AR 2R 120.87/
Jis HAER R G TR WLe U A A AR SRR ) A (108.36%)
T (103.77%) o NTHRREIHAGIE R AR (12315/75) SRS R
FAR (105.23/77) WZERLEL ¥ X (P=0.097) . &t 110 4, Jbehi 8 X
AEFEL ART BhZ G T SR A AR 2 RIRAE BT SS . NHE— D N siE S
A R = TR S, el AR BRI L4 e
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Analysis on birth defects in offspring after assisted reproductive technology in
Beijing from 2010 to 2019

Bao Jie, Chen Lixue, Wu Hongping, Liu Ping, Qiao Jie, Li Rong, Wang Yuanyuan, Chi
Hongbin
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Obstetrics and Gynecology; Key Laboratory of Assisted Reproduction, Ministry of
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Corresponding author: Chi Hongbin, Email: chihb@163.com, Tel: +86-10-82265080

[Abstract] Objective Toinvestigate the incidence rate and development
trend of birth defects in offspring after assisted reproductive technology (ART) in
Beijing from 2010 to 2019. Methods The institutions that carry out ART in Beijing
were retrospectively investigated. The follow-up outcomes and the incidence of
birth defects in a total of 389 978 ART treatment cycles were collected from 8 ART
institutions between January 1, 2010 to December 31, 2019. Results There were 1
367 ART pregnancies with birth defects, and the overall incidence rate was
120.87/10 000. The most common anomalies were malformations of circulatory
system. The annual increase in birth defects was slightly higher during the
pregnancy loss cycles (108.36%) than during the delivery cycles (103.77%). There
was no significant difference in the prevalence of birth defects between artificial
insemination (123.15%o0) and in vitro fertilization technology (105.23%o0, P=0.097).
Conclusion In recent 10 years, the incidence rate of birth defects in offspring
conceived by ART at 8 reproductive centers in Beijing showed an increasing trend.
The implementation of the tertiary prevention strategy of birth defects should be
further strengthened to reduce the number of newborns with birth defects.

[Key words] Reproductive techniques, assisted; Birth defects; Incidence
rate; Trend
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[HEY ORI N 3OS T4 (intracytoplasmic sperm injection,  ICSD) %
A HRTEZER NGB AEFE A (assisted reproductive technology, ART) 2
— o AR SR E RGNS TR NI T, A RO T SRS
TR BN FEM KA G A, E4aHA=HEE HILE. Hal, RS
PERIRAZE R ICSIEAR . SR, AE T8RRI 2R Cin vitrofertilization,
IVF) B ESRIRE NG &, ICSIEAR A A G, Hz 237 AMIE. A3
ETEXT ICSI GRS, R B HR TR AT R G Lrik, TN ICSI BRI 2%
P IR FAR 2 Ak o R R R 2R R R B
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Research progress on the effectiveness and offspring safety of
intracytoplasmic sperm injection technology
Zhang Nan, Tian Tian, Yang Rui
Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Peking
University Third Hospital; National Clinical Research Center for Obstetrics and
Gynecology; Key Laboratory of Assisted Reproduction, Ministry of Education; Beijing
Key Laboratory of Reproductive Endocrinology and Assisted Reproductive Technology,
Beijing 100191, China
Corresponding author: Yang Rui, Email: yrjeff@126.com, Tel: +86-10-82266625

[ Abstract] Intracytoplasmic sperm injection (ICSI) is one of the main
techniques in assisted reproductive technology (ART) currently. By injecting a single
sperm into the egg through microscopy system, ICSI can solve the problem of
infertility due to male factors effectively, such as oligoasthenoterazoospermia,
producing millions of children around the world. Nowadays, more and more couples
with non-male factor infertility use ICSI as well. However, unlike conventional in
vitro fertilization (IVF), ICSI technology is invasive and its safety has attracted
attention. We systematically reviewed the clinical outcomes of ICSI and its effects on
offspring, so as to provide clues and bases for the effectiveness and offspring safety
of ICSL

[ Key words ] Reproductive techniques, assisted; Sperm injections,
intracytoplasmic; Fertilization; Treatment outcome
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[HE]Y  GHBhAEEBA (assisted reproductive technology, ART) fEIGITA
ZRE SCRENFUR DT T BRI DTk, R Bl Bl a2 2, Hlk
BEFI AR, BIHARE BRI A SMESE, dEERMREHE. TR T 51
KB RIRBEN ISET 57, ART W] RES 40 A R Ml aze S5 A 4 e XU o T 7T A
ART W] RERZIR JEARANEAS PR, ELFRIEINIRE . W0 . B MESSEPRE . RS
(1 B KUK, REMRA IR R SR INAE . A SCLRIR T ART MR AR K & Bafg
PRSI AEPPBIRHIFEN, BRSNS Bn « SR TH B AR5 e R 2 e e
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Research progress on the risk of neurological and psychiatric disorders in
offspring born from assisted reproductive technology
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[ Abstract] Assisted reproductive technology (ART) has made a great
contribution to treat infertility and support population development. However, more
and more studies have found that ART may bring various short-term and long-term
health risks to the offspring due to its non-physiological in vitro operation, unnatural
reproductive characteristics, and application in the critical period of gametes and
embryonic development. Studies have found that the key operations of ART may
affect the neurological and psychiatric health of offspring, including disease risk and
academic performance, through affecting the gamete, the epigenetic regulatory
program of the embryo, and the hormonal environment. This article reviewed the
effects of ART on neurodevelopmental disorders, neurological diseases, and mental
diseases in offspring, providing new ideas for the prevention and treatment of
mental and neurological diseases and improving the safety of assisted reproduction.

[ Key words ] Reproductive techniques, assisted; Neurodevelopmental
disorders; Neurocognitive disorders
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Research progress on the effects of assisted reproductive technology on the
risk of offspring developmental glycolipid metabolic disease
Jin Jiani, Chen Ruixue, Zhang Dan
Key Laboratory of Reproductive Genetics (Ministry of Education) and Department of
Reproductive Endocrinology, Women's Hospital, School of Medicine, Zhejiang
University, Hangzhou 310000, China
Corresponding author: Zhang Dan, Email: zhangdan@zju.edu.cn, Tel: +86-571-
88208011

[ Abstract] In recent years, assisted reproductive technology (ART) has
become an integral part of modern medicine and now plays a key role in population
growth. Although ART has solved the problem of "no child" among some infertile
couples, the short-term and long-term health outcomes of offspring conceived by
ART is still controversial due to its non-physiological operating conditions. It has
been found that the key procedures of ART may increase offspring's risk of
developmental glycolipid metabolic disease by resetting epigenetic memory in
gamete and embryo early development. This article systematically described the
effects of controlled ovulation hyperstimulation, in vitro embryo culture, in vitro
oocyte maturation, intracytoplasmic sperm injection, embryo cryopreservation and
preimplantation genetic testing on offspring's risk of developmental glycolipid
metabolic diseases, to provide new ideas for confirming offspring safety and
improving the therapeutic strategy of assisted reproduction

[ Key words ] Reproductive techniques, assisted; Obesity; Glycolipid
metabolic diseases; Developmental origins of diseases; Epigenetic inheritance
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[FHZY B R MAEX 2 F IS 28-54F (polycystic ovarian
syndrome, PCOS) B BEATHT I IR M AR RS = (smi . J7id mlsiERA %)
WEFLsr A 2015 4F 1 H 2 2019 4 12 5 B 7E AL 50K 2758 =R e da = RHAE B L 2
AT IR AR R R Bh 221 876 B PCOS H IR VERE, MRS BhZ2ia 7 1l M3
e KRG T (55287 > 2,53 nmol/L B8/AER — B >11.5 nmol/L) 4 N1
MR (n=274) RAEEEMEA (n=602) , WEMABE TR R, W
T 2R LRE o B R P AR RS R s . S5 IR mieE R A B R R
[ (30.23+3.63) %] . #JFfisdasi [ (25.66+4.16) kg/m?] . MR/ Ui
R K (1.3820.95) HaEmmfiRd B [ (31.22¢376) %, P<0.001;
(24.45+4.06) kg/m?, P<0.001; 0.99+2.06, P=0.004] Lk, ZEFHERIT¥=
o mMEERARART R [28.8% (79/274) ] . Hi=319.6% (32/163) 54k
ik A [18.8% (113/602) , P=0.001; 8.9% (41/459) , P<0.001] #HELEA &
FE, WEFEE 59.5% (163/274) LhAEmMEMEA [76.2% (459/602) , P<0.001]
B N R, 2 RR TR R G 45 R BA G #R, atEa S #E
PRI E TN (aOR=2.248, 95% C/: 1.641~3.080) , FHHH™ X (aOR=1.869,
95% Ck  1.329~2.630) . Hy2X (aOR=0.403, 95% C:  0.240~0.675) BHE
BN MR R A L WS R RS A R B . S50 mi ORI H
I PCOS R Al B AL Bh 22 5 S S s U, BRI 7 28
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Effect of hyperandrogenism on pregnancy outcomes of fresh cycle embryo
transfer in patients with polycystic ovary syndrome
Li Zhuo, Yang Wan, Yang Rui, Li Rong
Reproductive Medical Center, Department of Obstetrics and Gynecology, Peking
University Third Hospital, Beijing 100191, China
Corresponding author: Li Rong, Email: roseli001@sina.com, Tel: +86-10-82266849

[ Abstract] Objective To explore the effect of hyperandrogenism on the
reproductive outcomes of patients with polycystic ovarian syndrome (PCOS).
Methods This retrospective cohort study enrolled 876 patients with PCOS who

underwent fresh in vitro fertilization/intracytoplasmic sperm injection at the



Reproductive Medicine Center of Department of Obstetrics and Gynecology, Peking
University Third Hospital. The patients were divided into hyperandrogenism group
(n=274) and non-hyperandrogenism group (n=602) according to the androgen
serum androgen levels (serum  testosterone>2.53 nmol/L or/and
androstenedione>11.5 nmol/L). The pregnancy outcomes of women with and
without hyperandrogenism were compared. Multiple logistic regression models
were used to eliminate essential impacts on early miscarriage and preterm birth
outcomes. Results There were significant differences in the age [(30.23+3.63)
years vs. (31.22+3.76) years, P<0.001], body mass index [(25.66+4.16) kg/m?2 vs.
(24.45+4.06) kg/m2, P<0.001], luteinizing hormone/follicle-stimulating hormone
(1.38+0.95 vs. 0.99+2.06, P=0.004) of patients between hyperandrogenism group
and non-hyperandrogenism group (all P<0.05). Patients in hyperandrogenism group
had higher rates of early miscarriage [28.8% (79/274) vs. 18.8% (113/602, P=0.001],
preterm birth [19.6% (32/163) vs. 8.9% (41/459), P<0.001] and lower rate of live
birth [59.5% (163/274) vs. 76.2% (459/602), P<0.001] than those of non-
hyperandrogenism group. After multivariate analysis adjusted for confounding
factors including age, the conclusion remained unchanged. Compared with non-
hyperandrogenism group, the live birth rate in hyperandrogenism group was
significantly decreased (aOR=2.248, 95% CI: 1.641-3.080), while the risks of early
miscarriage (aOR=1.869, 95% CI: 1.329-2.630) and preterm birth (aOR=0.403, 95%
Cl: 0.240-0.675) in hyperandrogenism group were significantly increased.
Hyperandrogenism was an independent factor for the above pregnancy outcomes.
Conclusion PCOS patients with hyperandrogenism may have higher rates of early
miscarriage and preterm birth than those without hyperandrogenism, with
decreases in the rate of live birth.

[ Key words] Hyperandrogenism; Polycystic ovary syndrome; Embryo
transfer; Miscarriage; Preterm birth; Live birth
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[#ZE1 B BT AL GRRIE G 4 (frozen-thawed embryo transfer,
FET) v, ZAa R A A I ARSI (s i AR AR S5 R psemi . 753 SR
A BRI 7E, 4T 2015 45 1 H & 2019 4F 12 F BAIRIZE AR K 2258 =t JB EE i A=
T BE 2 RHT R ANZ K Cin vitro fertilization, IVF) BE UF B R P9 50 k5 77 &
(intracytoplasmic sperm injection, ICSD BhZ#, SRS — AT FET BN &
FIMAR TR B BRI LR e %7 = A, 7 M S B R RS 4 HL 2 2 e i 74K
. MR 2 A 1 T I IRBESCR N 18), KT FET A U4 <12
d (n=306) . 13~15d (n=620) . 16~18 d (n=471) F>19d (n=275) . F*H
M EHE b AN T R#E )L (small for gestational age, SGA) KAH, REMELTEx
MR AR AR EORJLAER TR )L (large for gestational age, LGA)
RAZE G I 672 NERBEIRAL R HL BG40 00 FET M. DUZH (A SGA 1
RAERDHNT8% (24/306).4.8% (30/620).5.7% (27/47TDF17.6% (21/275),
ERTGT PR (P=0.204) o Z IR Hras B8 7m 28 6 S AT M 3R A0
FHEF AT i LG A8 SGA IR AEZ (LL<12d NS, 13~15d: aOR=1.37, 95%
Cl: 0.70~2.70, P=0.361; 16~18 d: aOR=0.74, 95% C/: 0.40~1.36, P=0.336;
>19d:aOR=0.81,95% CF: 0.44~1.49, P=0.501) . T ZH [a]3# 4= ) L5 F= 2 ( P=0.204) .
RHAMRF 2= (A=0.582) . BERJL (P=0.201) F1LGA (P=0335) MRLERER
WG Lo 536 EN TR FET rfv, ZAfi R Al 1 AR 2% I 18] AS S g 2
TR EIA T AL R
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Duration of oral administration of estrogen does not affect the outcome of
singleton offspring outcomes in single frozen blastocyst transfer cycles
Zhang Junwei, Du Mingze, Li Jing, Kong Pingping, Zhang Wenjuan, Sun Lijun, Guan
Yichun
Reproductive Center of the Third Affiliated Hospital of Zhengzhou University,
Zhengzhou 450052, China
Corresponding author: Sun Lijun, Email: docsli@163.com, Tel: +86-371-66903315

[ Abstract] Objective To explore whether the duration of oral estrogen
treatment before progesterone application affects neonatal outcome in single
frozen-thawed embryo transfer (FET) with artificial cycles. Methods It was a
retrospective cohort study. Patients who underwent in vitro fertilization (IVF) or
intracytoplasmic sperm injection (ICSI), receiving single frozen blastocyst transfer
with artificial cycle and delivering a single live birth in the Reproductive Center of
the Third Affiliated Hospital of Zhengzhou University between January 2015 and
December 2019 were included. All FET cycles were divided into four groups

according to the estrogen treatment duration before progesterone application, <12



d (n=306),13-15d (n=620),16-18d (n=471),and >19d (n=275). Primary outcome
was the incidence of small for gestational age (SGA). Secondary outcomes were the
incidence of preterm birth, low birth weight, macrosomia and large for gestational
age (LGA). Results A total of 1 672 single blastocyst transfer cycles were included.
The incidence of SGA among the four groups was 7.8% (24 /306), 4.8% (30/620), 5.7%
(27/471), and 7.6% (21/275), respectively, with no statistically significant
difference (P=0.204). The results of multiple logistic regression analysis showed that
the duration of estrogen used before progesterone application did not affect the
incidence of SGA in singleton offspring (with <12 d as the reference, 13-15 d:
aOR=1.37, 95% CI: 0.70-2.70, P=0.361; 16-18 d: aOR=0.74, 95% CI: 0.40-1.36,
P=0.336; 219 d: aOR=0.81, 95% CI: 0.44-1.49, P=0.501). There were no significant
differences in neonatal preterm birth rate (P=0.204), low birth weight (P=0.582),
incidences of macrosomia (P=0.201) and LGA infants (P=0.335) among the four
groups. Conclusion In artificial FET cycle, the duration of oral estrogen treatment
before progesterone application does not affect the outcome of singleton offspring
after single blastocyst transfer.

[ Key words] Infant, small for gestational age; Frozen-thawed embryo
transfer; Artificial cycle
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Association between phthalate exposures and fecundity in preconception
women:a nested case-control study

Zhang Congcong?, Mao Lisha?, Zhang Zhichun3, Cai Xushant Zhang Lifeng4 Yang
Fengyun4, Yin Dongxiao* Zheng Huajun®, Zhou Ying3, Jiang Hong!

1 Department of Maternal, Child and Child Health, School of Public Health, Fudan
University, Key Laboratory of Health Technology Evaluation (National Health



Commission), Fudan University, Shanghai 200032, China; 2 Shenzhen Municipal Center
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[ Abstract] Objective To investigate the association between exposures
of seven classic phthalate metabolites and fertility among preconception women
before pregnancy. Methods Based on the preconception cohort, a nested case-
control study was carried out. Preconception couples who were recruited from
Shanghai Jiading District Maternal and Child Health Hospital from 2016 to 2020 with
intention to conception were selected. A total of 100 women whose time to
pregnancy (TTP) >12 months were selected as the case group, and 151 women with
the TTP<12 months were randomly selected as control group. The single and joint
effects on fertility of phthalate metabolites were analyzed by the comparison
between the two groups via the multivariate binary logistic regression model, and
the weighted quantile sum regression model. Results There were significant
differences in mono-(2-ethylhexyl) phthalate (MEHP), mono-(2-carboxmethyl)-
hexyl phthalate (MCMHP), the sum of the detected concentrations of MEHP, MCMHP,
mono-(2-ethyl-5-oxohexyl) phthalate, mono-(2-ethyl-5-hydroxyhexyl) phthalate
and mono-(2-ethyl-5-carboxypentyl) phthalate (3DEHP), and the sum of the
detected concentrations of the seven phthalate metabolites () PAE) exposure levels
between the case group and control group (P=0.005, P<0.001, P=0.001, P=0.007). As
shown by the multivariate binary logistic regression model, women with MEHP,
MCMHP, > DEHP, > PAE at the highest quartile level were found to have significantly
increased risk of infertility compared with women at the lowest quartile level
(aOR=2.40, 95% CI: 1.12-5.15, P=0.025; aOR=7.74, 95% CI: 3.14-19.08, P<0.001;
aOR=4.35, 95% CI: 1.93-9.79, P<0.001; aOR=2.04, 95% CI: 0.96-4.34, P=0.044). The
weighted quantile sum regression model demonstrated that the exposure to seven
phthalate metabolite mixtures in preconception was associated with an increased
risk of infertility (P<0.05). Among the seven phthalate metabolites, MCMHP had the
largest contribution weight (61.7%). Conclusion Women of childbearing age
should avoid the exposure to phthalates in the environment when preparing for
conception, such as to reduce the consumption of highly processed foods and foods
packaged with plastic/polyvinyl chloride materials to promote fertility.

[ Key words ] Fertility; Preconception cohort; Phthalates; Nested case-
control study
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Study on the disease burden of male and female infertility in China from 1990
to 2019
Liu Chun?, Sun Huixin?, Ma Yukun, Xu Linl, Zhang Yixinl, Lu Meisong!
1The Assisted Reproduction Department, the First Affiliated Hospital of Harbin Medical
University, Harbin 150001, China; 2 Institute of Cancer Prevention and Treatment,
Harbin Medical University, Harbin 150081, China
Corresponding author: Lu Meisong, Email: lumeisong0417@163.com, Tel: +86-451-
85556940

[Abstract] Objective To analyze the prevalence and disease burden of
male and female infertility in China from 1990 to 2019. Methods The global
disease burden database of 2019 was used to analyze the prevalence of male and
female infertility and disability adjusted life years (DALY) in China from 1990 to
2019 among the total Chinese male and female population and different age groups.
Results In 2019, the number, prevalence, DALY and DALY rate of male infertility
in China were 14 577 432,2 011.18/100 000, 77 983 person years, 1 076/100 000,
respectively. The number, prevalence, DALY and DALY rate of female infertility were
37884 300,5431.22/100 000, 197 046 person years, 28.25/100 000, respectively.
The prevalence and disease burden of female infertility were higher than those of
male infertility. The age group with the highest male prevalence rate and DALY rate
were 35-39 and 30-34 years old respectively, the age group with the highest female
prevalence rate and DALY rate were 40-44 and 35-39 years old respectively, and
the age group with the highest female prevalence rate and DALY rate was 5 years
later than the male age group. From 1990 to 2019, the prevalence rate and DALY rate
of male and female infertility increased in the first 20 years or so, and decreased in
the last 10 years or so. The prevalence rate and DALY rate of male and female
infertility in China were significantly higher than those in the whole world and
different socio-demographic index (SDI) regions. Conclusion Although the
prevalence rate and DALY rate of male and female infertility in China have decreased
in recent years, the population base of China is large, and the disease burden of male
and female infertility in the world is still large. Active prevention and treatment
measures should be taken to reduce the disease burden of male and female infertility.

[ Key words ] Infertility, male; Infertility, female; Disease burden;

Prevalence rate; Prevalence disability adjusted life year
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A case analysis of Robert's blind pregnancy and literature review
Zhang Lin, Chen Zaoqin, Wang Xiao
Department of Obstetrics and Gynecology, Anqing Municipal Hospital, Anging 246000,
China
Corresponding author: Zhang Lin, Email: 4213294652@qq.com

[Abstract] Objective Toexplore the diagnosisand treatment of Robert's
uterus and improve the understanding of the disease. Methods The clinical data of
a case of Robert's blind pregnancy were analyzed retrospectively. Results The
patient was diagnosed as Robert's uterus through three-dimensional color Doppler
ultrasound, magnetic resonance imaging examination, combined with hysteroscopy
and laparoscopy, and then underwent surgical treatment with good results.
Conclusion Robert's uterine sign is a rare uterine malformation with various
clinical manifestations. It is easy to miss diagnosis in the early stage. Hysteroscopy
combined with oblique septectomy is the best treatment.

[Keywords] Pregnancy; Robert's uterus; Uterine malformation
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A case report and literature review of repeated centrally located granular
cytoplasm and ICSI fertilization failure
Du Hang, Li Xiaoxia, Shao Xiaoguang
Center for Reproduction and Genetics, Dalian Women and Children's Medical Group,
Dalian 116037, China
Corresponding author: Shao Xiaoguang, Email: shaoxiaoguang03@sina.com, Tel: +86-
411-66861500

[Abstract] Objective Toexplore the causes of centrally located granular
cytoplasm (CLGC) in human oocytes during assisted fertilization and its effect on
embryonic developmental potential. Methods A case report was made on a patient
in our center whose oocytes showed CLGC in intracytoplasmic sperm injection (ICSI)
cycles, and the causes of CLGC formation and its impact on embryonic developmental
potential were analyzed in combination with literature. Results The oocytes
obtained from this patient were all CLGC after using different ovulation induction
programs and natural cycle programs, and normal fertilization was not completed
after ICSI. Conclusion CLGC has an important reference value for the evaluation of
embryo quality and developmental potential. It is rare that all the oocytes of the

patient are CLGC. When CLGC occurs, it may be possible to improve the occurrence



of CLGC by asking whether there is a history of toxic exposure or adjusting the
ovarian stimulation protocol, but it is not absolute. Attention should be paid to the
evaluation of oocytes.

[ Key words ] Oocyte; Fertilization in vitro; Sperm injections,

intracytoplasmic; Embryo transfer; Centrally located granular cytoplasm
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Advances of human chorionic gonadotropin in frozen-thawed embryo transfer
Yang Chenxil, Xie Xiuyang?, Liu Yu?, Wang Xiaoyan!?
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[Abstract] Human chorionic gonadotropin (hCG) is a signal factor produced
before embryo implantation. In recent years, the effects of hCG in the process of
embryo development and implantation and maintaining of pregnancy in the field of
assisted reproduction have been deeply studied and applied. Due to the increase in
the number of embryos formed in the fresh cycle, the application of preimplantation
genetic testing (PGT), fertility preservation, and other technical demands, frozen-
thawed embryo transfer (FET) has become an important part of assisted
reproduction of humans. This paper reviews the current application of hCG in FET,
including the application time, dosage, administration method, and pregnancy
outcome of hCG in different FET protocols. Its application in women with thin
endometrium and repeated failures of embryo implantation was also discussed. This
paper also defines whether there are differences in the effects of hCG with different
routes of administration and different sources of drugs.

[Key words] Uterine perfusion; Human chorionic gonadotropin; Frozen-

thawed embryo transfer
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Research progress of microecological changes in endometriosis and its effect
on fertility
Xu Yanhong, Hou Zhen, Mao Yundong
State Key Laboratory of Reproductive Medicine, Clinical Center of Reproductive
Medicine, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029,
China
Corresponding author: Mao Yundong, Email: drmaoyd@aliyun.com

[Abstract] Endometriosis (EMS)isa common gynecological disease, usually
occurs in women of reproductive age. EMS is characterized by pelvic pain, infertility
and sexual discomfort, which seriously affects women's physical and mental health.
There are a large number of microorganisms in various parts of the human body,
which play an important role in various stages of reproduction through the microbial
community itself or metabolites. Recent studies have found changes in the
composition of microbiota in patients with EMS, and the effect of EMS on female
fertility is closely related to imbalances in the human microecological environment.
This article reviews the interaction between female microbiome and EMS, and the
relationship between changes in microecological environment and adverse
pregnancy outcomes in EMS patients.

[Keywords] Endometriosis; Microbiota; Fertility
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Research progress of membrane-controlled reservoir sustained-release drug
delivery systems for reproductive health
Chen Panl, Wang Shasha?, Zhao Chuncao3, Guo Yilin3, Liu Zhepeng?, Feng Linglin3
1 School of Health Science and Engineering, University of Shanghai for Science and
Technology, Shanghai 200093, China; 2 East China University of Science and
Technology Pharmaceutical Engineering and Process Chemistry Research Center,
Shanghai 200237, China; 3 NHC Key Lab of Reproduction Regulation, Shanghai
Engineering Research Center of Reproductive Health Drug and Devices, Shanghai
Institute for Biomedical and Pharmaceutical Technologies, Shanghai 200237, China
Corresponding authors: Liu Zhepeng, Email: zhepengliu@126.com, Tel: +86-
13917505026; Feng Linglin, Email: fenglinglinxin@163.com, Tel: +86-21-64438657

[ Abstract ] Nowadays, the aging of China's population is becoming
increasingly serious, and fertility of women under the national three-child policy is
declining, both middle-aged and elderly women and women of childbearing age are
facing reproductive health problems. Traditional oral preparations have a short

acting time and some varieties have low bioavailability problems, while the long-



acting sustained-release preparations have the advantages of convenient use, stable
blood drug concentration and higher safety. Their development provides theoretical
basis and technical support for the development and application of reproductive
contraceptives. In the decades of research, a variety of different drug delivery
systems have been born. Among them, the polymer-based membrane-controlled
reservoir preparations, as a common drug sustained-release system, is mostly used
in reproductive health and has broad market prospects. In this paper, polymer-based
membrane-controlled reservoir drug delivery systems in the field of reproductive
health was briefly reviewed, and four key issues including polymer material
selection, in vitro drug release model, preparation types and research progress, and
challenges were discussed, which can provide reference for the development of
related contraceptives in the future.

[ Key words ] Contraception; Sustained-release drug delivery systems;
Membrane-controlled reservoir; Polymers; Drug release model
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