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- PGT & 4% -

PGT L= Sk

JR RSN TS AL A3 Cpreimplantation genetic testing, PGT) -1 Edwards T 1964
e . 1990 ARt S B 1 BEHERR R BN I AR R RN BHASRAG AL YRI5 160 1 fi B

BEIL, AREFE PGT SoRMHEA: . fEHFEEN, PGT BIRKNMAI LK, Cah=1RE,

BRI IR AT ROTRE, 2 FEAR T 808 ) L A R RS, e KR 32 3 L BB 388 % 0
0 2 ELA% 38

PGT fEIGPR M FH SRR, A THREREEE, FERIMEMA T : Bk, W
2255 7 itk (polarbody) —BRZEK (blastomere) —igZR4ME/Z 4 (trophectoderm,

TE) — 53R/ FME (blastocoel fluid, BF) [id#E, HEHZEMHE IR, R}

UEAS I 45 SRAERA TR, A i Rena iR R AR IR T T BE P RE RS2, FREAIAT R TR
WAL S H, e SR M AR . AT AL B B R . K IR D

T RAMEER N (polymerase chain reaction, PCR) —#)gJEfiZ43¢ (fluorescence in situ
hybridization, FISH) — £ B 1) bb %5 3 PR 2 2 %2 Carray-based comparative genomic
hybridization, array-CGH) —@En@ &M (AR FHEAD —H0-Fll ) (CARNFEAD

MR JE, HolaHorar v 5N 4=, AR BLRE /7 IZHR T, Al RASZHAK . ££ PGT
(Il PRI A, B E R AR AR B AFAE @R B, (EENHTE.
AL ZORE PGT MIIGRNH], A48 & 1 (el RN N TR A AL 2212

WA EBARRE GRAT) ) CRAREA RS H 2/ B AR L 530R)  (EEEN
PR M RS I ATEA N AL B ZRIERD N R AR T8 A% 2 A U BOR BT e (A 2
P2 B8 BRI AR (1 T B L 50R) S VEAIR . HAT PGT AR R F 20 IR AR R HiTAE

BRI (PGT for aneuploidies, PGT-A) . FEAGHE N A 838 KB AL K (PGT for



monogenic/single gene defects, PGT-M) FIE G HE N\ A G 4k &5 44 EHER I (PGT for

chromosomal structural rearrangements, PGT-SR) . PGT-M il PGT-SR £ — & 2 & L&
R NG RAE G = IS 1) 5%, SRR FE R B T 7= A Wi 4 2R 57 s SR ) 2 B Uik
IR, B B IS e S R BEAT R B 0BG RN, BAR PGT-A LEI RN FH 32 3 —5E

U AEXE IR G R AR TR A M KU O RS, PGT-A )2 T, ISR e AR A]
BE R A TSR A e QBRI 17 Al e
AL ARG LI AR 500 PGT fEIm PR A @ 2 R, i & AR R HCE AN

FELE RS« VSRR 22 4t B Al PGT AR RERT LR T8I PGT HARAE I RIT
JRIIAIATIE, Ytk Z AR R EMAT PGT. PGT JFJE R AHICIAC TR I R v5 A /4 3 I

R IR it AT ] g RGHEAT 5 LB A SR R IR PGT-M 25 I8, A 508 PGT fEIR IR

b2 A A R R IR 2 MO UE PR S A 5
R AL K AT R DT, S BUE R  TARE St “ BT s R me s, W T80 5
Was” Hgte, NERIAEAN “HRImLAR, JERmEA 1 BTk
WA AZZAE, BRI R HHE L.
BRDUERZ: BAH (LaRag)
(73159
i CRBBERERY
R EERD
DOI: 10.3760/cma.j.cn101441-20220424-00179
Weim HIH  2022-04-24  ASCOwiE PV
SURASC: MRS, Befh, PR, 55 5T BRI A0 MR AG RN A AR B A5 MR8 A% SR X v e 1 B 22
SEIRISEI]. R B i 5, 2022, 42(11): 1098-1106. DOI: 10.3760/cmaj.cn01441-20220424-00179.
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AEHOR A EE = BE B i P B AT BE 2 bt [/ S0 7 B0 i PR P2 22 F 7 Hh
O, HBNAETHHECE W R R, bR A TE N i SR B AT BOR

MEERE, st 100191

WEEE: T*A, Email: jie.giao@263.net, HLiF: +86-10-82265080

[HZEY B R0 T F2 R S0 Ao (0 R TG N B0 <l 2 A5 A it 4% 2 A
(preimplantation genetic testing for aneuploidies, PGT-A) i &¢I Ir4: S
R REERMEm. Jrik SRAEBE SIS, EE 2016 4 1 A% 2018 4 12
3 3R B 7E b 5T K 5258 = I Bt 18 7 B AR 5 IR 25 vho0 SR B0 R T P RS T A
(intracytoplasmic sperm injection, ICSI) JG47 PGT-A (it N PGT-A 41) B4l
ICSI it yxf fR2H) BhZe, Fid=35 %, RBEERARABENEE . RN RIE SR
—4r N 35~37 B WAHM>38 F L. FEL R NEE, RELERAEARER
MR (human chorionic gonadotropin, hCG) B IEARIENR . TEHRFE 2%
UEYRIIE PRI WEURIAE L BB, B BEE L AR AT E L. BERIL.
INT RS I LE R TR LS. 255 X T a2, PGT-A HINTE 2 B3 & T*
HEZH [38.0% (89/234) Lt 26.8% (237/885) , OR (95% ChH =149 (1.13~1.97) ,
P=0.0471, HH/2FREEZEMT XA [17.6% (19/108) L 29.0% (116/443) , OR
(95% ChH =0.45 (0.24~0.85) , P=0.013] . >38 X WL EH PGT-A HIH =R
L OR (95% C) =3.01 (1.67~5.44) , P<0.001] . hCG FHEZ [ OR (95% ) =2.08
(1.25~3.47), P=0.005 ] IR FREEURZR [ OR(95% C)H =2.39(1.40~4.07), P=0.001]
VIRZEmTXEA, H PGT-A AR R EZK T XA [OR (95% CH =034
(0.13~0.85) , P=0.022] ; ifi 35~37 B WLH B, FATYRES e P4 ) 2 730
Gt AR (3 P>0.05) o il oK BT RO S BT AR ) LSS R R AE I LFE PGT -
A ZHFIT HE2H B) 22 S 3 R 4 L (33 P>0.05) , AR AEWS AT M 4H 43 BT th43
TR, gt %T%%/ﬁﬂﬁﬁﬁﬁ PGT-A W R ERE>38 ¥ BETEREMN
AR BT I hCG BAYEZR. IRPRIEIRE SIS, I BERRER %R, EIf
KR PGT-A X} 35~37 & 3 IALIRES A I 2R - EAh, PGT-A [FIAERIEA
SN Lo PR RN RO S FHT AR LA R &5 R 1 R AR A
| @S7311D NI LW I i 2mR S vl Ly v R 91718 Ty o = T T <
WREEJRy: AR
BEE&UH: EFAARFESESOE (81730038) ; dbxi iR vtk ikE
(Z191100006619086)

Maternal and perinatal outcomes after preimplantation genetic testing for
aneuploidies using blastocyst biopsy for women of advanced age

Hao Yongxiu, Chen Wei, Yan Zhigiang, Kong Fei, Wang Yuanyuan, Zhu Xiaohui, Yan
Liying, Liu Ping, Li Rong, Qiao Jie

Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Peking
University Third Hospital; National Clinical Research Center for Obstetrics and
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Key Laboratory of Reproductive Endocrinology and Assisted Reproductive Technology,
Beijing 100191, China
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[ Abstract] Objective To examine the effects of preimplantation genetic
testing for aneuploidies (PGT-A) using blastocyst biopsy on maternal and perinatal
outcomes for women of advanced age. Methods A retrospective cohort study was
conducted during January 2016 to December 2018 at Center for Reproductive
Medicine, Department of Obstetrics and Gynecology, Peking University Third
Hospital. Women who were aged >35 years, underwent intracytoplasmic sperm
injection (ICSI, control group) or PGT-A after ICSI (PGT-A group) with single frozen-
thawed blastocyst transferred were eligible in this study. They were further divided
into 35-37 years old subgroup and >38 years old subgroup according to age. The
primary outcome was live birth, and the secondary outcomes were human chorionic
gonadotropin (hCG) positivity, clinical pregnancy, pregnancy loss, hypertension in
pregnancy, gestational diabetes mellitus, gestational age, preterm birth, caesarean
section, low birth weight, small gestational age, and large gestational age. Results
For women aged 235 years, the live birth rate in PGT-A group was significantly
higher than that in control group [38.0% (89/234) vs. 26.8% (237/885), OR(95%
CN=1.49(1.13-1.97), P=0.047], the miscarriage rate was significantly lower than that
in control group [17.6% (19/108) vs. 29.0% (116/443), OR(95% (CI)=0.45(0.24—
0.85), P=0.013]. We found that for women who aged >38 years, the live birth rate
[OR(95% (I)=3.01(1.67-5.44), P<0.001], hCG positivity rate [OR(95%
CN=2.08(1.25-3.47), P=0.005], clinical pregnancy rate [OR(95% CI)=2.39(1.40-
4.07), P=0.001] in PGT-A group were significantly higher than those in control group,
and the miscarriage rate in PGT-A group was significantly lower than that in control
group [OR(95% (I)=0.34(0.13-0.85), P=0.022]; for women aged 35-37 years, there
were no statistically significant differences in pregnancy outcomes between the two
groups (all P>0.05). Moreover, there were no statistically significant differences in
the rates of obstetric complications and perinatal outcomes for women aged >35
years between PGT-A group and control group (all P>0.05), and similar results
were found in the subgroup analyses for women who aged 35-37 years or 238 years.
Conclusion PGT-A using blastocyst stage biopsy strategy in single blastocyst thaw
transferred cycles could significantly improve the rates of hCG positivity, clinical
pregnancy, and live birth, and significantly reduce the miscarriage rate for women
aged >38years, but could not improve the pregnancy outcomes for women aged 35—
37 years. In addition, the use of PGT-A does not increase the risk of obstetric
complications and perinatal outcomes for women of advanced age.

[Key words] Preimplantation genetic testing for aneuploidies; Blastocyst
biopsy; Advanced age; Maternal outcomes; Perinatal outcomes
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et iR 25 PGT-A Brfafik?

ffgle LR fhEEE
FRIN K22 — MR B B AR TR B 2 rholy, TR 48 AR5 5 AR FE RS0 =

B 450052
MWEMEL: AVEBE, Email: syp2008@vip.sina.com, Hiif: +86-

13503841888

[WHE] HE FiTROARZEMEE R DUE NI EA TR R
M C(preimplantation genetic testing for aneuploidies, PGT-A) HIf&fE. 5%  [al
B BABUATE ST 2347 T8 P R 25758 — BB B e AR BB = 2 0 2012 42 1 1 A2 2021
£12 A 31 BB PGT-A fRIGBHEAASNZIE-IRAGRAE (n vitrofertilization
and embryo transfer, IVF-ET) #2232 IR BEEL . RYE RIE G (4%
B, PGT-A B NLOIT ik Z MR (LT ZEHHE) « HITREAEZENAR
A (BT ZHHE) FXOTHOEZEEERR RG24 , RGO RIER K
R (R EARIERAD 5 IVF B N L7 etk 2 MR R (L7 2HH) |
SHRERZENER (BHTZEE) , RGO IR RIEIR QR IR
Y1) 5 R S = 4 AU GRS Joy . 255 PGT-A JE I, 520 ) HEAG IR i G
AR R AR IR IR IEIRE . R 2 W R 2R YT E X
(¥ P>0.05) o IVF B IRfasettch, SALmImARITIRS . FHIRF R, Errg s
RBLGIT R (B P>005) o IVF B e RImrE=EE S, wh2a4. By
Z A EAM G ORI T AR 238 I = (copy number variation, CNV) il
FHERNNAN 26.67% (4/15) . 57.89% (11/19) . 64.59% (363/562) , %R
BHIFREL (P=0.010) . 451 KEAGOAZEMIER R A E0 RGBSk,
[l AR PGT-A J I IVF e i R AL YRas 5, AN A4 et ik
s, HET TR U SCRr Gk 2 AR S vl AR Dy PGT-A SBiB1E.

[OGEmY  WEgRas ). Bk 2B R RIGRENATIEE AR
JRRGAERE S, IR UL S

BeWH: EFESPRITR (2019YFA0110900)

Chromosomal polymorphisms: the new indication for PGT-A?

Bao Xiao, Shi Hao, Sun Yingpu
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Center for Reproductive Medicinethe 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-
13503841888

[ Abstract ] Objective = To explore whether the chromosomal
polymorphism variation is the new indication of preimplantation genetic testing for
aneuploidies (PGT-A). Methods Clinical data of the patients who received PGT-A
frozen-thawed embryo transfer and in vitro fertilization-embryo transfer (IVF-ET)
fresh embryo transfer from the Center for Reproductive Medicine of the First
Affiliated Hospital of Zhengzhou University from January 1, 2012 to December 31,
2021 were analyzed in a retrospective cohort study. According to the karyotype of
the couples, PGT-A cycles were divided into female, male and couple chromosome
polymorphism variation groups, and couples with normal chromosomes at the same
time were included in control group. IVF cycles were divided into female and male
chromosome polymorphism variation groups, and the couples with normal
chromosomes at the same time were included in control group. The laboratory
results and pregnancy outcomes were compared among the groups. Results In
PGT-A cycles, there were no significant differences in chromosome aneuploidy rate,
clinical pregnancy rate after frozen-thawed embryo transfer, early abortion rate and
live birth rate among the four groups (all P>0.05). In IVF fresh embryo transfer cycles,
there were no significant differences in clinical pregnancy rate, early abortion rate
and live birth rate among the three groups (all P>0.05). Among the early abortion
patients after IVF cycles, the abnormal rates of copy number variation (CNV) in the
abortion tissues of the female chromosome polymorphism variation group, the male
chromosome polymorphism variation group and the normal control group were
26.67% (4/15), 57.89% (11/19) and 64.59% (363/562), respectively, with a
statistical difference (P=0.010). Conclusion = Chromosomal polymorphism of
couples does not affect the aneuploidy rate of embryos, and does not affect the
pregnancy outcomes of PGT-A frozen-thawed embryo transfer cycle and IVF fresh
embryo transfer cycle, and does not increase the chromosome abnormality rate of
abortion tissues. At present, there is no clear evidence to support that chromosomal
polymorphisms as a new indication of PGT-A.

[ Key words ] Pregnancy outcome; Chromosomal polymorphisms;
Preimplantation genetic testing for aneuploidies; Embryo aneuploid; Copy number
variation of abortion tissue

Fund program: National Key R&D Program (2019YFA0110900)
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PGT-A JaANFR B B LRI DF 2 2 AR i R AE
IR &5 7 S e s LR 20 A

G ST A e S B A Nt L e U 9 7 7 T e o
TWIEELEBERE, LR S R B A R EE A, RJE 030000 2
W PG R B EWT Fe b, KJR 030000

MEMEE: R, Email: wuxuegg@hotmail.com, Hiifi: +86-351-

3360725

(M1 HE WIATIRIGRE AT 8 A% 22 JE A4 (preimplantation
genetic testing for aneuploidies, PGT-A) J&/ A& & I [ A1 VY- 20 FE WAL HE (1) I R
ghJRy, I HEE SAARHESAT LB i . ik IR A BB 72 40 2017 45 1 H
£ 2021 4 12 A ARAE LS8 A B DA Bt AR LR 2 o0 AT PGT-A JE e PR A5 1A 2
BRI B WG R TR, Sk 295 MR, 70 4z IR BENE & A RSR[5 5 H (day
5, D5) M 6 H (day6, D6) H] KEWITFH (mmEdAM—RmEd) it
o, s A AL R IR PR 45 5 o i Fok B GEO T ENA Hl ¥ & R A &
I TRV RV S ) FE R S 4 P S4B (scRNA-seq) 3BT AN [ 2L ] [y 5 S 4K
FER. GR @OD5 M D6 HFLTTFR . ARHEM, RAER, R

(body mass index, BMD) . BRIl & (follicle-stimulating hormone,  FSH)
FARAER R (luteinizing hormone, LH) « M ZEERIZR I % 2 R LS 285 L (B
P>0.05) , P4E MgBR® [86.35% (2051/2375) Ltk 82.71% (1770/2140) ,
P=0.001]. L HF [68.08% (725/1065) Lt 62.14% (540/869), P=0.006].
HERZE [72.78% (115/158) Et 52.55% (72/137), P<0.001]. IGRIEGRER [56.33%
(89/158) Lt 43.80% (60/137) , P=0.032] FIyEr=2% [53.80% (85/158) Lk
40.87% (56/137) , P=0.027] MLk, D5 H#EZEmT D6 4, MWARR =K.
LR B LEIRT A R R 2E R A et e L (B P>0.05) - @E A
AR T T e . ANARAL AZREEIR, BMIL FSHL LH. M = BRI 51
BEFREA G X (3 P>0.05) , B MpbiZ [87.06% (1251/1437)
bt 83.50% (2570/3078), P=0.002] . TMLIERLZE [73.38% (499/680) Lt 61.08%
(766/1254) , P<0.001] . HIK* [77.90% (74/95) Ltk 56.50% (113/200) ,
P<0.001] « IEAREESR%E [61.05% (58/95) tk 45.50% (91/200) , P=0.013] I
WP [56.84% (54/95) H 43.50% (87/200) , P=0.0327] #HtLE:, mmel
RS T R, PRLRR TR B B AL LA A A
SBAAGFEE X (3 P~0.05) 5 @HT GEO Al ENA $i#E-F A1) scRNA-seq
Hdg, #2498 DS A1 D6 FERE LA K = i B A — R B AR Y 4R Cinner cell mass,



ICMD FiAhEFRE (trophectoderm, TE) iz R R L AR (differentially expressed
genes, DEGs) . &id KEGG ®4/r#7, L7 D5 4142 D6 4 ICM/TE Lifif# DEGs
B B ARTE 285/288 ME 5@ mMEAE — M= ICM/TE L1 DEGs &
FEEM 2073 METEE. 4 KE DS BIMILKE D6 M, miiiaEFErtl
— B R T A B A B A PRAN K SR R UL AR BE 1 o W AN R IS TR AN P 2% 1)
AT 3G FH K pT LA, RS R B E ER . IR RA K5
r, STFEIRE PR R 4% 2RI PRI 4R 68 /7 B A0 18
[OGsmY B, RIGEARTSHE AR R, TIRR F I IE,
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Analysis of clinical outcomes and transcriptome characteristics of blastocysts
with different developmental time and grades of PGT-A embryo transfer cycles
Zhang Leil, Dang Shiying?, Xu Suming!, Zhang Zhiping!, Fan Junmeil, Zhang Dongdong?,
Wu Xueqing?!
1 Center of Reproductive Medicine, Children's Hospital of Shanxi, Women Health Center
of Shanxi, Taiyuan 030000, China; 2 Institutes of Biomedical Sciences, Shanxi University,
Taiyuan 030000, China
Corresponding author: Wu Xueqing, Email: wuxueqq@hotmail.com, Tel: +86-351-
3360725

[ Abstract] Objective To explore the clinical outcome of blastocysts with
different developmental time and grades of preimplantation genetic testing for
aneuploidies (PGT-A) embryo transfer cycles, and to compare and analyze their
transcriptome characteristics. Methods The clinical data of patients with euploid
blastocyst transplantation selected by PGT-A in Center for Reproductive Medicine of
Women Health Center of Shanxi from January 2017 to December 2021 were
retrospectively analyzed. A total of 295 transplantation cycles were divided into
groups according to the day of embryo blastulation [day 5 (D5) group and day 6 (D6)
group] and blastocyst grade (good-quality group and fair-quality group) and their
clinical outcomes were compared. By comparing the single-cell RNA sequencing
(scRNA-seq) data of blastocysts of different developmental time and grades from
GEO and ENA data platforms, the transcriptome level differences among different
groups were analyzed. Results 1) There were no significant differences in age of
male and female, type of infertility, infertility duration, body mass index (BMI),
follicle-stimulating hormone (FSH), luteinizing hormone (LH), estradiol and number
of oocytes retrieved between D5 and D6 groups (all P>0.05). The My oocyte rate
[86.35% (2051/2375) vs.82.71% (1770/2140), P=0.001], blastocyst formation rate
[68.08% (725/1065) vs. 62.14% (540/869), P=0.006], implantation rate [72.78%
(115/158) vs.52.55% (72/137), P<0.001], clinical pregnancy rate [56.33% (89/158)
vs. 43.80% (60/137), P=0.032] and live birth rate [53.80% (85/158) vs. 40.87%
(56/137), P=0.027] in D5 group were significantly higher than those in D6 group,
and the results of miscarriage rate, preterm birth rate, proportion of male and birth
weight between the two groups were not statistically significant. 2) There were no
significant differences in age of male and female, type of infertility, infertility

duration, BMI, FSH, LH, estradiol and number of oocytes retrieved between good-



quality and fair-quality groups (all P>0.05). The My oocyte rate [87.06% (1251/1437)
vs.83.50% (2570/3078), P=0.002], blastocyst formation rate [73.38% (499/680) vs.
61.08% (766/1254), P<0.001], implantation rate [77.90% (74/95) vs. 56.50%
(113/200), P<0.001], clinical pregnancy rate [61.05% (58/95) vs. 45.50% (91/200),
P=0.013] and live birth rate [56.84% (54/95) vs. 43.50% (87/200), P=0.032] in
good-quality group were significantly higher than those in fair-quality group, and the
results of miscarriage rate, preterm birth rate, proportion of male and birth weight
between the two groups were not statistically significant. 3) Based on the scRNA-seq
data from GEO and ENA data platforms, we mined differentially expressed genes
(DEGs) in the inner cell mass (ICM) and trophectoderm (TE) of D5 and D6 blastocysts,
good-quality blastocysts and fair-quality blastocysts. Compared with D6 group,
KEGG enrichment analysis showed that DEGs up-regulated of ICM/TE in D5 group
were significantly enriched in 285/288 signaling pathways. DEGs up-regulated of
ICM/TE were significantly enriched in 207 /3 signaling pathways in the good-quality
group compared with the fair-quality group. Conclusion In terms of implantation
and clinical pregnancy ability, D5 blastocysts were better than D6 blastocysts, and
good-quality blastocysts were better than fair-quality blastocysts. Transcriptome
level analysis of blastocysts with different developmental time and grades showed
significant differences in transcriptome characteristics. The analysis of blastocyst
transcriptome level has predictive value for blastocyst implantation and clinical
pregnancy ability.

[ Key words ] Transcriptome; Preimplantation genetic testing for

aneuploidies; Day of embryo blastulation; Blastocyst grade; Clinical outcomes
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(31 B W B EEDRE IR R SR R (variants of uncertain
significance, VUS) SEifiE AR BT 845 2246 (preimplantation genetic testing,
PGT) Miskes. J7ik 0 2018 4 2020 AR PKHEH VUS 11 K H {5 Wi AE 7
53g A L RIE AT A W B R R ], AR 5 [ R gt 22 5 B R 4 24 2
2= (American College of Medical Genetics and Genomics, ACMG) & Ai il {ACMG
BAEAR B B SR (LUK ACMG f589) K U2 bik, s VUS 20
PEREATEL ST, 43 2800 B0w/ AT e BUR AR S e T BOR K VUS™ BUR LA B
1 VUS" ") T RAER) VUS”. TERZERTS H £ BRI 784 BRI JE T,
X VUS TN Bow/mI REBUR AL 7 7 RO B T-BUR 1 VUS I X R SLhE NG
TN B 543 IR 33 % 22 46 W) ( preimplantation genetic testing for monogenic
disorders, PGT-M) . BEFBEVIMEGRIGIL. tHAEZ TRAKKER. 84258 @16
Bl B BRI R R 25 MBS, Ho 1 AN NEUR AR (pathogenic variation,
P) , 3 NAIAEER AR (likely pathogenic variation, LP) , 2149 VUS. B4
Brla, A VUS FHECH LP (52.4%) , 7 ANE 4y J8 3 F 8ot VUS” (33.3%) ,
2 N VUS B3 FN"BUR A AR VUS” (9.5%) , 14 VUS B4k N HiaF
RAYEM VUS” (4.8%) « @14 FIFREERH K RiEA PGT-M, A4E VUS HFAL A LP
MR F 9B, 14 LP/P R 1AW T8UR I VUS" K & 2 6, Ry im T
B VUS"K R 3 . @PGT-M RJ5 A 12 Ml FREEEL . MBI A AE e T
YA, 8 AN FAUREIL 5 UEF A R RAEIR, 4 AR AR PR IR,
Rl R B A 2000 T R T . 4510 EPXIEIR B VUS, TEHE ACMG 8
B T3 F B AT BT M. THRy P/LP 19 VUS BL R T 48 it i) T 309 1)
VUS TTLATE B 5015 B AT T IT/E PGT-M, A VUS #5538 RIORRIRA: & B
9od £ LB AU
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Strategic study of preimplantation genetic testing for monogenic disorders
with variants of uncertain significance
Hu Xiaol, Du Juan!, Tan Zhenhua?, Wang Weilil, He Wenbin!, Tan Yueqiul, Zhang
Shuoping!, Dai Jing!, Zhang Yil, Wan Zhenxing!, Li Wenl, Luo Kelil, Gong Feil, Lu
Guangxiul, Lin Ge!
1 Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha 410000, China; 2
Hunan Guangxiu Hospital, Changsha 410000, China
Corresponding author: Lin Ge, Email: linggf@hotmail.com, Tel: +86-731-82355301

[ Abstract] Objective To explore the strategy of preimplantation genetic

testing for monogenic disorders (PGT-M) with variants of uncertain significance



(VUS). Methods Monogenic disorder couples who carried VUS and sought fertility
counseling between 2018 and 2020 in Reproductive and Genetic Hospital of CITIC-
Xiangya were recruited in this study. The pathogenicity of VUS was reanalyzed
according to the Standards and Guidelines for the Interpretation of Sequence
Variants released by the American College of Medical Genetics and Genomics (ACMG)
and the Bayesian Classification. Those VUSs were reclassified as "pathogenic/likely
pathogenic variants (P/LP)", "likely pathogenic VUS", "variants of uncertain
significance", or "likely benign VUS". PGT-M was applied to families with VUS
upgraded as "P/LP" or "likely pathogenic VUS" under the principle of couples fully
voluntary and understanding the risks. We also followed up the developmental
status of fetuses and the health condition of the born children. Results 1) A total
of 25 variants were detected in 16 families with monogenic disorders, including 1 P,
3 LP,and 21 VUS. After reanalysis, 11 VUS and 7 VUS were upgraded as LP (52.4%)
and "likely pathogenic VUS" (33.3%), respectively. Two VUS were still reclassified as
"variants of uncertain significance"(9.5%), and 1 VUS was reclassified as "likely
benign VUS" (4.8%). 2) PGT-M was implemented for 14 families with monogenic
disorders, including 9 families with VUS upgraded as LP, 2 families with one LP/P
and one "likely pathogenic VUS", and 3 families with only "likely pathogenic VUS". 3)
Twelve healthy babies were born after PGT-M. Following up was done according to
the onset age of diseases: 8 offsprings did not show the symptoms as probands, and
4 offsprings had not yet reached the age of onset and need continuous follow-up.
Conclusion It is necessary to actively search for new evidence and reanalyze the
pathogenicity of VUS according to ACMG guidelines before PGT-M. Under fully
informed consent of the patients, PGT-M can be carried out for VUS reclassified as
"P/LP" and "likely pathogenic VUS", to reduce the risk of recurrence.

[ Key words ] Preimplantation genetic testing; Monogenic disorders;
Variants of uncertain significance; Reclassification
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[HEY B W BRI 5 HORTE T R R AR BB R K R IR IG N A 16t
FEZERGI (preimplantation genetic testing, PGT) IR FHRCRANE . ik &
XF 3 AMEWHTR RAER E R OB ERE R, RAZERBRYT HEAR (multiple-
displacement amplification, MDA) X BlE FiEAT 2R FAY 1 (whole genome
amplification, WGA) , @3 farilldy 38 7= 4 (132 v L & H I3 B B R 2M 38
A 3 A% R 22 PR A Gsingle nucleotide polymorphism, SNP) fi7 £if 4.,
o g AR 7Y TR I IRV Rr B TR 5 N4 iy OB IR R B . REREIIEIG AT WGA,
FEPNBEAT AR T, A5 SR AT B R B0 AL R R AIRAS, IR
BRI RIRE TR . S5 JEHREL 16 0 RORKE TREAR, TER R MR ER
PRAE Kabuki ZREME. BALIERAIIER BAAMRAE 3 ANHR RAL B R 28 & ik
DR AR R . IEARAE N AT SR R AL ATl (PGT for monogenic disorders,
PGT-M) Z5 518 10 MURIGHEH ACREO L 57 s 6 BURIE A1 SRS L 5
Forb 2 MUV RARSE H Gy (k38 UM S BRI R I R SRR PR AE R A4, AR KR
M RIASLIRTG 4 BOEHIRIG, BAEEHRENR. 416 X TRREFHEHE KR
ARIFAA, AT LR SR T BOR M R B, BEIT AT PGT.
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Clinical application of single-sperm-based SNP haplotyping for PGT of
monogenic hereditary disease associated with de novo mutations
Zhou Xuanyou!, Chen Songchang?, Li Shuyuan?, Xu Chenming!
1 Genetic Center, Obstetrics and Gynecology Hospital, Fudan University, Shanghai
200001, China; 2 Department of Reproductive Genetics, International Peace Maternity
and Child Health Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai
200030, China
Corresponding author: Xu Chenming, Email: chenming_xu2006@163.com, Tel: +86-21-
64073897

[ Abstract] Objective To explore the application value of single-sperm-

based single-nucleotide polymorphism (SNP) haplotyping in preimplantation



genetic testing of monogenic disorders (PGT-M) associated with de novo mutations.
Methods Whole genome amplification (WGA) of the isolated single sperm was
performed based on the multiple displacement amplification (MDA). WGA products
were tested for the pathogenic mutation site and informative polymorphic SNP loci
located within 2M upstream or downstream of the target gene to establish a sperm-
based SNP haplotype. Biopsy samples obtained from embryos were subjected to
WGA and next-generation sequencing (NGS). All embryos were verified via
haplotype analysis and normal embryos were selected for transfer. Results Totally
16 sperm samples were selected. Haplotypes of the affected male in 3 families with
monogenic hereditary diseases including primary hyperoxaluria type 1 (PH1),
Kabuki syndrome and Epidermolysis bullosa (EB) were successfully constructed
using single sperm cell sequencing. PGT-M results showed that there were 10
embryos carrying paternal pathogenic variations, while the other 6 embryos did not
carry paternal pathogenic variations, 2 of them had chromosomal copy number
variations (CNVs). Four embryos obtained from 2 families were found to be normal
after NGS according to single-sperm-based SNP haplotype analysis. However, no
successful pregnancy was obtained. Conclusion For males carrying de novo
mutations, single-sperm-based SNP haplotyping can be applied for PGT to construct
paternal haplotype.

[Key words] Preimplantation genetic testing; Monogenic disease; Single-
sperm-based single-nucleotide polymorphism haplotyping; De novo mutation
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Transfer value of mosaic embryos after PGT
Liu Jialiu, Xu Yanwen
Reproductive Medicine Center, the First Affiliated Hospital, Sun Yat-Sen University,
Guangzhou 510800, China
Corresponding author: Xu Yanwen, Email: xuyanwen @mail.sysu.edu.cn

[ Abstract] Inthe practice of preimplantation genetic testing (PGT), a certain
proportion of embryos with chromosomal mosaicism can be identified. Mosaic
embryo transfer has a chance leading to a healthy live birth, however, lower
implantation rate and higher miscarriage rate were observed compared with euploid
embryo transfer. Currently, the risks of pregnancy and offspring are not yet clear.
Therefore, clinical management of mosaic embryo transfer has always been a
concern. This article commented on the possible value of mosaic embryo transfer
after PGT from the prospects of mechanism, influencing factors, and clinical
outcomes of mosaic embryo transfer.

[Key words] Preimplantation genetic testing; Mosaic embryo; Transfer
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Clinical implications and implementation strategies of expanded carrier
screening combined with PGT
Zhang Ningyuan, Sun Haixiang
Center for Reproductive Medicine and Obstetrics and Gynecology, Nanjing Drum Tower
Hospital, Nanjing University Medical School; Center for Molecular Reproductive
Medicine, Nanjing University, Nanjing 210008, China
Corresponding author: Sun Haixiang, Email: stevensunz@163.com, Tel: +86-25-
83106666

[Abstract] Advances in genetic testing field have contributed to the boom
in carrier screening technology. Expanded carrier screening can effectively identify
more high-risk couples than traditional guideline-based carrier screening. The
introduction of extended carrier screening has increased the number of referrals for
preimplantation genetic testing (PGT) for monogenic disease and enriched the types
of disease diagnosed. Expanded carrier screening combined with PGT technology is
changing the clinical strategy of genetic risk assessment and preventing birth defects
by accurately identifying reproductive risk information and rationalizing fertility
planning.

[ Key words ] Genetic carrier screening; Genetic testing; Reproductive
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Clinical application value of polar body biopsy in preimplantation genetic
testing
Chen Jia, Wu Qiongfang
Reproductive Medicine Center, Jiangxi Provincial Maternal and Child Health Hospital,
Nanchang 330006, China
Corresponding author: Wu Qiongfang, Email: wugiongfang898@sina.com
[Abstract] Polar bodies are the byproducts of oocyte meiosis, which contain
the corresponding genetic material with the egg cell. Genetic testing of the polar
bodies can infer the chromosomal and genetic state of the corresponding egg cell.
Polar body biopsy is a safe and effective method for preimplantation genetic testing
(PGT), which has the characteristics of less damage to the embryo and easy to be
accepted ethically. Polar body analysis is mainly used for PGT of maternal monogenic
diseases, chromosomal aneuploidy and structure rearrangement, with significant
advantages especially for the females with de novo mutations, absent of family
members, and gonadal mosaic mutation, preventing the transmission of
mitochondrial diseases, and screening chromosomal aneuploidy with advanced age.
In addition, compared with blastocyst detection, preimplantation detection in the
polar body stage avoids embryo waste caused by failure of blastocyst culturing,
improves the utilization of embryos. This characteristic may take more advantages

for females with ovarian insufficiency. Moreover, polar body biopsy moves the



detection time forward and makes fresh embryo transfer available. This paper
summarized the application of polar body biopsy in PGT aiming to reveal its clinical
value.

[ Key words ] Polar body; Preimplantation genetic testing; Biopsy;
Monogenic diseases; Chromosomal aneuploidy; Chromosomal structure
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(2] AR E N (preimplantation genetic testing,  PGT)
FRZ N TR EREA (assisted reproductive technology, ART) . PGT
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Noninvasive preimplantation genetic testing: clinical application and progress
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[ Abstract] Preimplantation genetic testing (PGT) has been widely used
today in assisted reproductive technology (ART). PGT can detect embryonic
monogenic genetic diseases, chromosome structure and number abnormalities, and
improve clinical outcomes in terms of embryo implantation, clinical pregnancy, and
live birth rates. Biopsy procedure in PGT is 'invasive' for embryos and has high
requirement for equipment and operators. With the discovery of free DNA for gene
analysis in blastocyst fluid and embryo culture fluid and embryo culture fluid, a
noninvasive PGT (NiPGT) becomes a potential alternative method. It has a broad
application prospect in the field of assisted reproduction. Now we summarize the
current application and research progress of NiPGT and analyze its effectiveness and
limitations, to provide a basis for clinical applications.

[Key words] Noninvasive preimplantation genetic testing; Culture media
of blastocysts; Spent embryo culture media; Free DNA

Fund program: Major Scientific and Technological Special Project of Anhui
Province (202003a07020012); National Natural Science Foundation of China
(82001631)

DOI: 10.3760/cma.j.cn101441-20210727-00323

W H 1 2021-08-04 Al RERH:

SURARSC: AbEERg, Hate, Fheer, 55 AL ORI MR 7S i ST B N A 2 38 00 SEER & R IR/ AR Ak 2
FIATHETE . MEIERT D] hAeA s Sz sk, 2022, 42(11): 1157-1166. DOI: 10.3760/cma j.cn101441-
20210727-00323.

Ml AR AT T

B N URIE TR T e i S 2E W A

T 28N RS AR IR/ AR &
HRTHENE . WS 7L

AR B2 ERRZLS ARG HRC RIRTT 6 JEBEHE
BIRE S RHIES OO0

VAR RS BB A B Ly, A5 HE 0500005 2 i AR
JEAETEEE B, T 250012; 3 % FEZE R E B B 1%

710032; 4 KEMHLILEE L ARS8 EE PO KET AN



A BB AR EE S R, RIE 1160215 ° a5 T I S PR AR AR B =
Frfuly, AL 210004; S TLPH A L fRfEBe A Bh A= 0, B E 330006
TE SRR R R A B A L, B E AT 830054; 8 LRl
RS —MREEBe 8, &L 2300225 ° WEHERI IR
B e A= 5 ot FEANYE R 0100505 0 BR e H 2= AR A, db 5T 100016

BE1EH: B, Email: sy8581@126.com, Hiifi: +86-531-85651134

[HE] B IHMEEZEDT WML RIVELSAE (polycystic ovary
syndrome, PCOS) FEtR/MAEIIARZE B E 1, PCOS FHIARTE/AEIRE & 50 5
O S B2 TR OG R, RBP4 S AR R 3 (recombinant Human
Follitropin Alfa,  r-hFSHot) Tl 7 v3: 4F 28 7€ 9 &L i FZ ) B 5% & fiE Covarian
hyperstimulation syndrome, OHSS) & fi 38 AHF H B 97 2850 I 22 A 145 ) o
Jrid RABINENE. WEE. IV BT, T 2015 4 12 & 2017 4 9 5 I e
JEERERZES BB IWARKZF B AR B HEE R FEEHER . KETE
LI O B TT SRR . TETRA AR R . BT EEEE R — R
BEBi. BRI — BB & N 5 R MR B bt , 55 T 1055 2
b BA—Fh PCOS RERMRME M AZRE &, (EH r-hFSHo TRARIES2E, #HATT 4
AL ERIBEVIEE o PPAG Y 32 L SRR R I 2 JEOP L, (3 S KCE T
i, AZRMZER, HIZEAE, SSRION. BRSO AR IR M, B
B ISR IRIRIEIRE . BIR%. 48R FERSIES (n=997) , LI
BN 54.5% (543/997) 5 MG ERIKFA (0.4+02) pg/ls HERMELLEN
45.0% (449/997) ; ZEBFEFR N 10.5% (105/997) ; EH PCOS JFEIRBARTE B H
H, 242 5l (24.3%) BEIRINEEL 15 4>, 100 Fl &z (10.0%) RN 20 4,
R EARHU PR 1 kg/m?, IERER L GRIVE>15) AR HEINZ) 9%, LB [ B (3R
GIH>20) KUSHEINZ 9%, SEOMIETHECIEIN 1, SRR GRIPE>15) KU
ey 6%, R GRIVE>20) KM 4%. (RHEIN S (P33R N0 14.4
Ao BEFEAE B BHIIG R IEGR %R N 53.6% (251/468) , EF=H A 45.3% (212/468) ,
AL IR ZE N 60.9% (285/468) , HIKHFE N 39.1% (349/893) , H¥IRFEIHILH
N 24.0% (239/997) . H 1.8% (19/1054) K1 B # (%44, n=1054) WA OHSS,
HAFH 8% (0.8%) &, 104 (0.9%) HE, 14| (01%) EE. &t =0FH
—Fh PCOS JEMRAARAE K B v, O S 2 A0 S5 R A o 48 5 v 52 O 140
Ky LA r-hFSHo BRI 2B )G, BAE RS T BUF IR RIS A -
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Application of recombinant Human Follitropin Alfa solution for injection in
patients with symptoms/signs of polycystic ovary syndrome: a prospective,
observational study
Hao Guimin!, Sheng Yan?, Wang Xiaohong3, Shao Xiaoguang? Ling Xiufengs, Wu
Qiongfangs, La Xiaolin7, Wei Zhaolian8, Chen Xiujuan®, Fang Wenhuil?
1Department of Reproductive Medicine, the Second Hospital of Hebei Medical
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Hospital of the Air Force Military Medical University, Xi'an 710032, China; *Dalian Key
Laboratory of Reproduction and Mother-child Genetics, Department for Reproductive
and Genetic Medicine, Dalian Maternity and Child Health Care Hospital, Dalian 116021,
China; 5Center for Reproductive Medicine, Nanjing Maternity and Child Health Care
Hospital, Nanjing 210004, China; 6Assisted Reproductive Center, Jiangxi Maternity and
Child Health Care Hospital, Nanchang 330006, China; 7Reproductive Medicine Center,
the First Affiliated Hospital of Xinjiang Medical University, Urumqi 830054, China;
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Corresponding author: Sheng Yan, Email: sy8581@126.com; Tel: +86-531-85651134
[ Abstract] Objective To evaluate the association between polycystic
ovary syndrome (PCOS)-related symptom combinations and ovarian stimulation
high response in infertile patients with PCOS symptoms and controlled ovarian
stimulation treatment by recombinant Human Follitropin Alfa (r-hFSHa) solution
for injection, and to evaluate the efficacy and safety outcomes of using the r-hFSHa
prefilled injection pen in high-risk patients with ovarian hyperstimulation syndrome
(OHSS). Methods This prospective, observational, phase IV study enrolled 1055
patients with at least one symptom/sign of PCOS using the r-hFSHa prefilled pen for
over 4 months follow-up observation from December 2015 to September 2017 in the
Second Hospital of Hebei Medical University, Center for Reproductive Medicine,
Shandong University, Tangdu Hospital of the Air Force Military Medical University,
Dalian Maternity and Child Health Care Hospital, Nanjing Maternity and Child Health
Care Hospital, Jiangxi Maternity and Child Health Care Hospital, the First Affiliated
Hospital of Xinjiang Medical University, the First Affiliated Hospital of Anhui Medical
University, the Affiliated Hospital of Inner Mongolia Medical University. The primary
endpoints assessed included the development of polycystic ovaries, elevated serum
testosterone levels, menstrual cycle disturbances, development of hirsutism, and
completion of egg retrieval. The efficacy endpoints of the study included the number
of ocoytes retrieved, the number of My oocyte, the biochemical pregnancy rate, the
clinical pregnancy rate, and the implantation rate. Results In the full analysis set
(n=997), polycystic ovary rate was 54.5% (543/997), serum testosterone level was
(0.4+0.2) pg/L, menstrual cycle disorder rate was 45.0% (449/997), hirsutism rate
was 10.5% (105/997). The average number of oocytes retrieved after ovarian

stimulation was 14.4. The clinical pregnancy rate per transfer cycle was 53.6%



(251/468), the live birth rate was 45.3% (212/468), the biochemical pregnancy rate
was 60.9% (285/468), the implantation rate was 39.1% (349/893), and the fresh
embryo transfer cancellation rate was 24.0% (239/997). OHSS incidence was
diagnosed in 1.8% (19/1054) of patients (safety set, n=1054), including 8 (0.8%)
mild cases, 10 (0.9%) moderate cases and 1 (0.1%) severe case. According to the
results of exploratory analysis, a decrease in body mass index (BMI) was associated
with an increased risk of high response. For every 1 kg/m? decrease in BM], the risk
of high response (number of retrieved oocytes >15) increased by approximately 9%,
the risk of high response (number of retrieved oocytes >20) increased by
approximately 9%. For every 1 increase in antral follicle count (AFC), the risk of high

response(number of retrieved oocytes >15) increased by approximately 6% and the

risk of high response (number of retrieved oocytes >20) by approximately 4%.

Conclusion Patients with at least one symptom/sign of ovarian hyperstimulation
achieved good clinical outcomes with the use of the r-hFSHa prefilled pen, and high
response was associated with lower BMI and AFC.

[Keywords] Reproductive techniques, assisted; Polycystic ovary syndrome;
Precision medicine; Controlled ovarian stimulation; Real-world evidence

Trial Registration: ClinicalTrials.gov (NCT02607293)
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LY HE A2 Bup 42 51E (polycystic ovary syndrome, PCOS)
B AR PCOS BH R AMEBHLIT Y (persistent organic pollutants, POPs)
L& (polychlorinated biphenyls, PCBs) 2. # /K P FI4E Ak B KT Ja]
MIZE5R, JEERIT PCBs #8515 PCOS KA K545 R RH K. ik X
FH9% 515 B FE 3 B 2013 4F 4 H & 2013 4 9 A Wl 7E b st K258 = R Beld P2kl
AR S DB AR K- IR IR RS R (in vitro fertilization and embryo transfer,
IVF-ET) (44 i & IE# PCOS 3% (PCOS 4, n=30) FdE PCOS &3 (XA,
n=25) , WERZRE K —BBUR ImPREE, M€ Mg 25 F PCBs. ZAERK 1
AR, FEXHE G RAE KPR BRI K S B R AR b (8] B AR S k4T
M, X PCBs. #BEDR T FAURIBUKT#E PCOS Kt iffE AT 204, #E—
SR FSEFALE PCBs R &8 /KF (OPCBs) 5 4k Rl F H 4/ 3-6 Cinterleukin-
6, IL-6) JKTFZIHH AR 455 W PCBs (Al &7~ PCOS 4 8 Fit PCBs
3 TR (3 P<0.05), £ HOPCBs /K- 2 I PCB 7] &4 841 (Odl-
PCBs) /K- FRE M Fxf 4l (P=0.037. P=0.002) : PCOS 41 IL-6. WA LEE
¥ (advanced oxidation protein products, AOPPs) . Milikidtib &K =4
(advanced glycation end products, AGEs) /KF&2 & T x4 (,=0.005.
P=0.021. P=0.034) . BF5 AR, OPCBs. OdI-PCBs. MRIRFERF-a (tumor
necrosis factor o, TNF-00 + IL-6. AOPPs. AGEs #li A1 S2 Jl & & 3% 1IEAH>%< (r=0.58,
P<0.001; r=0.53, P<0.001; r=0.70, P<0.001; r=0.57, P<0.001; r=0.69, P<0.001;
r=0.57, P=0.003) . ZRHERJFEAF, OPCBs (OR=1.016, 95% C/=1.001~1.030,
P=0.031) . TNF-a ( OR=2.415, 95% (/=1.058~5.510, P=0.036) . IL-6 (OR=1.865,
95% (C/=1.126~3.089, P=0.015).AOPP( OR=1.155, 95% (/=1.002~1.332, P=0.047)
%15 PCOS fk A XA % . SEAZEOPCBs % IL-6 HI1E b &35 1 rh A Zosi (e
RPN AT LE 47.20%) o 45 PCOS i3 MLiEh PCBs /KPR Tk, RAFRFRA
ALK& T 9E PCOS %, SEHTE PCBs X IL-6 IAE At A0
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Effects of exposure to persistent organic pollutants polychlorinated biphenyls
on the levels of endocrine disorders, inflammation and oxidative stress in
patients with polycystic ovary syndrome
Zhang Yurong, Zhang Chunmei, Zhao Yue
Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Peking
University Third Hospital, Beijing 100191, China
Corresponding author: Zhao Yue, Email: zhaoyue0630@163.com, Tel: +86-10-
82266590

[ Abstract ] Objective To analyze the differences in exposure of
persistent organic pollutants (POPs) polychlorinated biphenyls (PCBs),
inflammation levels and oxidative stress levels between patients with and without
polycystic ovary syndrome (PCOS), and to explore the relationship between PCBs
exposure and the incidence of PCOS, and its association with inflammation and

metabolic abnormalities. Methods This case-control study enrolled normal weight



PCOS patients (PCOS group, n=30) and control participants without PCOS (control
group, h=25) who received in vitro fertilization and embryo transfer (IVF-ET) in
Reproductive Medicine Center, Department of Obstetrics and Gynecology, Peking
University Third Hospital from April 2013 to September 2013, and general
information and clinical data of the subjects were collected. The serum levels of 25
kinds of PCBs, inflammatory factors, and oxidative stress indicators were measured.
Then we analyzed the correlation between pollutants, inflammation levels, oxidative
stress and clinical indicators, and explored the effect of these indicators in the
pathogenesis of PCOS. Furthermore, we explored the mediating effect of
testosterone in the relationship between the sum of PCB congeners (£PCBs) and
interleukin-6 (IL-6) levels. Results We found that 8 kinds of PCBs were
significantly higher in PCOS group (all P<0.05), and the levels of ZPCBs and the sum
of dioxin-like-PCBs (2£d1-PCBs) were significantly higher than those in control group
(P=0.037, P=0.002). The inflammatory factor IL-6 was significantly higher in PCOS
group than in control group (P=0.005). As for oxidative states, advanced oxidation
protein products (AOPPs) and advanced glycation end products (AGEs) levels in
PCOS group were significantly higher than those in the control (P=0.021, P=0.034).
In studied population, ZPCBs, 2dl-PCBs, tumor necrosis factor-a (TNF-a), IL-6,
AOPPs and AGEs were positively correlated with testosterone (r=0.58, P<0.001;
r=0.53, P<0.001; r=0.70, P<0.001; r=0.57, P<0.001; r=0.69, P<0.001; r=0.57,
P=0.003). And multiple regression analysis confirmed that XPCBs (OR=1.016, 95%
C1=1.001-1.030, P=0.031), TNF-a (OR=2.415, 95% (CI=1.058-5.510, P=0.036), IL-6
(OR=1.865, 95% (CI=1.126-3.089, P=0.015) and AOPPs (OR=1.155, 95% CI=1.002-
1.332, P=0.047) were associated with the risk of PCOS. Testosterone had a significant
mediation effect in the effect of ZPCBs on IL-6 (mediation effect accounts for 47.20%).
Conclusion The level of PCBs in the serum of PCOS patients is significantly
increased, and the levels of inflammation and oxidative stress indicators are also
higher than those of the control. Testosterone has a mediating effect in the effect of
PCBs on IL-6.

[Key words] Polycystic ovary syndrome; Persistent organic pollutants;
Polychlorinated biphenyls; Inflammation; Oxidative stress
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[HZE] HM HWEKRFmMARMEREANANLEE Cintrauterine
insemination, U1 BZ25E0& . 773 I BAFURR 58 404 2020 4E 1 H 1 HZ 2020
12 A 31 BRI RS S = R B A B AR R 2 O REAT SRR (U1 B2
2266 XRWME 1A UL AR BERE, AR N LHAE MR Ex Ul 4

(n=2158) FIXLK Ul H (n=108) , FrHrPiZAIGIRIEgRFFIEIT LRI Z . R
P BAT IR IR TT BARTR ORI, K B 4y BRI (n=1163) Rk
SRR (n=1103) . RIERHINGWAR, (208 E I H S5 w B oK
(clomiphene, CC)/CC+ N2 IR 14 i 2 (human menopausal gonadotropin,
hMG) B (n=324) . Skii#k (letrozole, LE) /LE+hMG WEZH (n=670) 1 hMG
WA (n=109) o XFLLAMTAFELLE U1 B4R, 455 B UL AR Ul
HBH ER . RFRETES (body massindex, BMI) « RNZUEE[R. 75 A&
FG R IR R Z R LG E  (B) £>0.05) , HIUX Ul HIEITE AR 2
TR U A, HEFEEg R XL (1786.06+173.80) jutk (3172.99+174.91)
76, P<0.001] . @ZL Uiz BIOrRE. AEFEAZ. BRI (290 A
FRLYCIUL R UL B R AE AR R 22 R e ge it X (B P>0.05) o« HUK UL A
o, AZERFIGIR IR R Z 7 A it e L (P=0.012) . FPItERm R 2R, 5
AU, LR 3R 28 5 A W 5 RS ZA IR s PRI Ok 3% 22 5 A S v 2 3 L (P=0.003 )5
BV IUL 2, (R HESR IR R IE AR 2 [14.0% (145/1039) 1 & AR Il AR T iR
K [7.8% (87/1119 ], ZRAHRITFEENL (P<0.00D ; TXX UL #, {EHEINE
W R AEIR RS BRI R MR R 2 R B B L (P=0.774) . ®CC/CC+hMG
WAL LE/LE+hMG SEARIIRRIEYRE [13.9% (45/324) | 14.6% (98/670) 1 H]
BT EREEIAEL7.9%092/1163) ], ZRIFIESTHE L (P=0.001, P<0.00D.
% K% logistic FJA43#r, N CC/CC+hMG. LE/LE+hMG fHESE R 1UI I AR IR
R K& [ OR (95% CH =1.794 (1.216~2.647) , P=0.003; OR(95% C)H
=1.892 (1.382~2.589) , P<0.001] . 451 XK Ul 5HIR IUI 7E I R AT 4R AR,
B UL RT3 R, MOREEBGEAT IR UL, (e HEOR YA YT 0] DA IR R AT IR =R
HALL LE/LE+hMG IGRIEIR S iR, 2t RIF.
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Influences of the intrauterine insemination times and ovulation induction
program on the clinical pregnancy rate and medical cost
Zhang Haiqin!, Chi Hongbin?, Li Rong?
1 Department of Obstetrics and Gynecology, People's Hospital of Tibet Autonomous
Region, Lhasa 850000, China; 2 Center for Reproductive Medicine, Department of
Obstetrics and Gynecology, Peking University Third Hospital, Beijing 100191, China
Corresponding author: Li Rong, Email: roseli001 @sina.com

[ Abstract] Objective To explore the economical and effective strategies
for patients treated with intrauterine insemination (IUI). Methods We
retrospectively analyzed in a cohort study the clinical data of the first IUI cycle of
2266 couples who were treated from January 1, 2020 to December 31, 2020 in
Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Peking
University Third Hospital. According to the times of insemination in one IUI
treatment cycle, patients were divided into two groups: single [UI group (2158 cycles)
and double IUI group (108 cycles). The differences in clinical pregnancy rate and
cost-effectiveness were analyzed. According to the whether treated with ovulation
induction and ovulation induction medicines, patients were divided into two groups:
natural cycle group (1163 cycles) and ovulation induction cycle group (1103 cycles).
The ovulation induction cycle group were further divided into three subgroups
according to ovulation induction medicines: clomiphene (CC)/CC+human
menopausal gonadotropin (hMG) subgroup (n=324), letrozole (LE)/LE+hMG
subgroup (n=670) and hMG subgroup (n=109). IUI outcomes were compared and
analyzed in these groups. Results 1) There were no significant differences in age,
body mass index (BMI), duration of infertility, endometrial thickness and clinical
pregnancy rate between single IUI group and double IUI group (all P>0.05). The
medical expenses of the double IUI group was significantly higher than that of the
single 1UI group [(1 786.06+173.80) yuan vs. (3 172.99+174.91) yuan, P<0.001]. 2)
There was no statistically significant difference in the clinical pregnancy rate
between single IUI and double IUI group with female factor, male factor, unexplained
infertility, natural cycle and ovulation induction cycle (all P>0.05). For single IU],
there was a significant difference in the clinical pregnancy rate among the three
different causes of infertility (P=0.012), and the difference between the female
infertility and the unknown cause of infertility was statistically significant (P=0.003).
For double IUI, there was no significant difference in the clinical pregnancy rate
among the three groups (P=0.477). The clinical pregnancy rate of ovulation
induction cycle [14.0% (145/1039)] was higher than that of natural cycle [7.8%
(87/1119), P<0.001]. There was no significant difference in clinical pregnancy rate
between ovulation induction cycle group and natural cycle group in patients with
double 1UI (P=0.774). 3) After ovulation induction, the clinical pregnancy rates of
CC/CC+hMG and LE/LE+hMG subgroups [13.9% (45/324),14.6% (98/670)] were
significantly higher than that of the natural cycle group [7.9% (92/1163); P=0.001,
P<0.001]. Ovulation induction with CC/CC+hMG or LE/LE+hMG was an independent
factor improving the clinical pregnancy rate of IUI by multivariate logistic regression

analysis [OR(95% CI)=1.794(1.216-2.647), P=0.003; OR(95% CI)=1.892(1.382-



2.589), P<0.001]. Conclusion Double IUI had similar clinical pregnancy rate with
the single IUI, but the treatment cost was higher. So the double IUI is not
recommended. Ovulation induction therapy could improve the clinical pregnancy
rate. Ovulation induction with LE/LE+hMG had the highest clinical pregnancy rate
and good security as well.

[Keywords] Ovulation induction; Intrauterine insemination times; Clinical

pregnancy rate; Medical cost
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[iEEY B HRRIE NG I 2 R 2 Crecurrent implantation failure, RIF)
BELHAERIF BF WA T 18 NIRRT R RIS SRR 5T,
4 2019 45 2 A2 2019 4 7 H ATl K2 B I 55 — R e AR B I 2 v Lo ik AT
Rl R (frozen-thawed embryo transfer,  FET) JEWHBhZ2 AN 200 B,
I 22 T Rt 22 M R A A 85 {1 RIF B K 17 13E RIF B T & G TN
FEF LR, PR A H N R LR AE 5 i B B, DA 5 R R ) 48 4
(pulsatility index, P FIFH J136%0 (resistanceindex, R o 453 RIF 4A09E
RIF 4LAHEL, 88 A Rl b oA B LI A = 1) SR LA W R yai /b [165.88%  (56/85) b
94.12% (16/17) , P=0.020] ; FERERLINHH PRI IALAE = AU E# . RIF 41 PIAT
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Abnormal endometrial blood flow is a relatively independent risk factor for
repeated embryo implantation failure
Li Yubin, Huang Sunxing, Yang Jingdi, Wang Zengyan
Reproductive Medicine Center, the First Affiliated Hospital of Sun Yat-sen University,
the Key Laboratory for Reproductive Medicine of Guangdong Province, Guangzhou
510080, China
Corresponding author: Wang Zengyan, Email: wangzyan@mail.sysu.edu.ch

[Abstract] Objective Tocompare the endometrial blood flow in patients
with recurrent implantation failure (RIF) and non RIF patients. Methods A
prospective cohort study was perfomed. Infertility patients who underwent frozen-
thawed embryo transfer (FET) cycles in the Reproductive Medicine Center of the
First Affiliated Hospital of Sun Yat-Sen University from February 2019 to July 2019
were included. Transvaginal color Doppler ultrasound was used to detect whether
there was subendometrial blood flow in the endometrium of RIF patients (RIF group,
n=85) and non-RIF patients (non-RIF group, n=17). The proportion of patients
without endometrial blood flow signal was compared, as well as endometrial blood
flow pulsatility index (PI) and resistance index (RI). Results Compared with non-
RIF group, the proportion of patients without endometrial blood flow signal detected
by ultrasound was significantly increased in RIF group [34.12% (29/85) vs. 5.88%
(1/17), P=0.020]. PI and RI values of RIF group were significantly higher than those
of non-RIF group (0.8959+0.182 0 vs. 0.779 1£0.271 9, P=0.048; 0.575 6+0.078 4 vs.
0.511 1£0.130 7, P=0.016). Univariate logistic regression analysis showed that
endometrial blood flow was an independent risk factors for RIF (P=0.045).
Conclusion Abnormal endometrial blood flow may be related to RIF, which may
cause RIF by reducing the receptivity of endometrium to embryo.

[Keywords] Endometrium; Blood supply; Embryo transfer;;Doppler, color;

Ultrasonic examination
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Puberty induction by autograft of cryopreserved ovarian tissue in a patient
with B-thalassemia after hematopoietic stem cell transplantation: a case
report and literature review
Li Jingjiel, Fang Cong?, Li Manchao!, Sun Pengl, Wang Dejuan?, Liao Jianyun3, Zeng
Haitao?, Chen Panyu?, Hu Yunl, Guo Yingchun?, Li Yongfang?, Liang Xiaoyan!
1 Center of Reproductive Medicine, the Sixth Affiliated Hospital, Sun Yat-sen University,
Guangzhou 510000, China; 2 Department of Pediatric Surgery, the Sixth Affiliated
Hospital, Sun Yat-sen University, Guangzhou 510000, China; 3 Department of
Hematology, Dongguan Taixin Hospital, Dongguan 523125, China
Corresponding author: Liang Xiaoyan, Email: liangxy2 @mail.sysu.edu.cn, Tel: +86-20-
38048010

[ Abstract ] Objective  To explore the feasibility of autologous
transplantation of frozen-thawed ovarian tissue to induce pubertal development in
adolescent females. Methods Before hematopoietic stem cell transplantation in
patient with severe B-thalassemia, 11 pieces of ovarian tissue were frozen in the

Center of Reproductive Medicine, the Sixth Affiliated Hospital of Sun Yat-sen



University in 2019. The patient was diagnosed as premature ovarian failure after
hematopoietic stem cell transplantation. There were no signs of puberty
development and menarche. Orthotopic ovarian tissue transplantation was
performed for the patient through laparoscopy, and a total of 5 pieces of ovarian
tissue were transplanted on January 20, 2022. Postoperatively, we followed up the
sex hormone levels, growth and development of the patients and menarche. Results
The patient developed menarche 5 months after ovarian transplantation. The levels
of sex hormones showed that follicle-stimulating hormone and luteinizing hormone
were significantly decreased, and estradiol levels were significantly increased,
indicating that ovarian tissue transplantation was successful, and follicles had begun
to recruit and develop. The patient's ultrasonography revealed a markedly enlarged
uterus and a thickened endometrium. Antral follicles were detected in the left
implantation site of pelvic cavity. Conclusion Cryopreservation of ovarian tissue
is recommended for fertility preservation in prepubertal children. Autologous
frozen-thawed ovarian tissue transplantation can induce natural puberty
development and restore the reproductive endocrine function in children with
ovarian failure, delayed puberty development or even stagnation.

[ Key words ] Hematopoietic stem cell transplantation; Fertility
preservation; Ovarian tissue transplantation; Thalassemia major
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Research progress of pericytes and its prospect in gynaecology and obstetrics
Liu Zhaol, Han Baosheng? Zhang Jinghua?, Zhang Xiujun!
1College of Public Health, North China University of Science and Technology, Tangshan
063210, China; 2 Department of Reproductive Genetics, Tangshan Maternal and
Children Health Hospital, Tangshan 063000, China
Corresponding authors: Zhang Xiujun, Email: xiujunzhang66@126.com, Tel: +86-315-
8805020; Zhang Jinghua, Email: pijiuchuo9589@163.com, Tel: +86-315-3726688

[ Abstract ] Pericytes are microvascular mural cells surrounding the
endothelial cells of capillaries. Pericytes play a critical role in various diseases by
regulating vascular morphology and function, such as diabetic retinopathy,
Alzheimer's disease, hemorrhagic stroke, tissue fibrosis and tumor metastasis.
Moreover, pericytes are mesenchymal progenitor cells that can differentiate into
fibroblasts, vascular smooth muscle cells, adipose cells, cartilage, bone, and muscle.
There are few studies on pericytes during pregnancy, and some existing evidence
points to pericytes playing an essential role in some aspects of pregnancy. In this
paper, the research progress of pericytes was reviewed, and the future research
direction of uterine pericytes was prospected.

[Key words] Pericytes; Pregnancy; Reproduction; Capillary permeability; Embryo implantation;

Decidualization; Uterus
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Research progress of transcriptomic study in endometrial receptivity
Chen Jingjing, Zhang Qiong, Zhao Jing, Li Yanping
Department of Reproductive Medicine, Xiangya Hospital, Central South University,
Changsha 410008, China
Corresponding author: Li Yanping, Email: liyanp@csu.edu.cn, Tel: +86-15874861692

[ Abstract ] Embryo implantation is a complex process that relies on
elaborate cooperation between the well-qualified embryo and endometrial
receptivity, and synchronous and harmonious communication between embryo and
endometrium. Compared with the well-developed embryo culturing technology,
there is a lack of effective diagnosis and treatment of endometrial receptivity.
Traditional diagnostic tools, including pinopode analyzing, histologic dating,
ultrasound, etc. are being questioned for accuracy and reproducibility. However,
with the great development of omics, describing diseases in a gene expression whole
pattern becomes feasible, which shows potential clinical value. The review focuses
on the research progress of transcriptomic study in endometrial receptivity and
concludes receptivity-related coding and non-coding RNAs, laying foundations for
further research and clinical applications.

[ Key words ] Endometrial receptivity; Window of implantation;
Transcriptome profiling; Messenger RNA; Non-coding RNA
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