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Pregnancy outcomes following in vitro
fertilization frozen embryo transfer
(IVF-FET) with or without
preimplantation genetic testing for
aneuploidy (PGT-A) in women with
recurrent pregnancy loss (RPL): a
SART-CORS study

S.J. Bhatt', N.M. Marchetto @ **, J. Roy’, S.S. Morelli**, and
P.G. McGovern™

Reproductve Gyredology o Inferubty. Alvon, OB, LEA "Deparement of Obatetres. Gynbalogy and Women's Health, Rutpor Mew
Jeriey Medical School, Mewark, ML USA "'Department of Bodtatntes and Epceruology, Rutpern School of Public Health, Pricataway, M.
USA “Unrverury Reproductree Assocates, Hasbrouck Hesghts, ML USA
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Table Il Overall outcomes in women with recurrent
pregnancy loss undergoing frozen embryo transfer (FET)
with or without preimplantation genetic testing for aneu-

ploidy (PGT-A).

Recurrent pregnancy loss

No PGT-A PGT-A
Cycles (n) 4116 4288
Live birth, n (%) 1381 (33.6) 2047 (47.7)
Spontaneous abortion, n (%) 517 (12.6) 463 (10.8)
Ectopic pregnancy, n (%) 27 (0.7) 19 (0.4)
Biochemical pregnancy, n (%) 474 (11.5) 425 (9.9)

Not pregnant, n (%) 1717 (41.7) 1334 (31.1)
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Figure |. Adjusted odds ratio for pregnancy cutcemes in women with recurrent pregnancy boss undergoing ['¥F-frozen embryo
tranifer (IVF-FET) with or withouwt preimplantation gemetic testing for ansuploldy (PGT:A) use Wornen with recusment preganty
Izt [RPL) wha underwent PGT-A teiting were compned with thode who died not and were anafyoed by stratied ape proupd. In women with RPL.
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Human Reproduction, Vol.36, No.8, pp. 2339-2344, 2021
Pregnancy outcomes following in vitro fertilization frozen embryo transfer (IVF-FET)
with or without preimplantation genetic testing for aneuploidy (PGT-A) in women with

recurrent pregnancy loss (RPL): a SART-CORS study
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Lower chromosomal abnormality
frequencies in miscarried conceptuses
from frozen blastocyst transfers

in ART

Jing Li" ‘I, Fuli Zhang Bo sun Shanjun Dai . Qingling Yang',
Linli Hu', Hao Shi' , Jiawei ¥u', Wenbin Niu', and Yihong Guo'*
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Figure 1. Key factors affecting the frequency of abnormal embryonie karyotypes. »0f rdicates that the odds ratio (OR) and 55% 01
were adpmied for potennsl cordounceg Tacnors,
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Trophectoderm hiopsy reduces the
level of serum G-human chorionic
gonadotropin in early pregnancy

Man-man Lu, M.D.,*® Yang-xing Wen, M.D.,* Yu-liang Liu, B.5.,** Chen-hui Ding, Ph.D.,**
Can-quan Zhou, M.D_,** and Yan-wen Xu, Ph.D.**

* First Affiliated Hospital, Sun Yat-sen University, Guangzhou; ” Center for Reproductive Medicine, First Affiliated Hospital
of Zhengzhou University, Zhengzhou; * Guangdong Provincial Key Laboratory of Reproductive Medicine, First Affiliated
Hospital, Sun Yat-sen University, Guangzhou, People’s Republic of China
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Baseline characteristics of FET cycles with clinical pregnancies.

Characteristic Biopsy group Control group Pvalue
FETs with a clinical pregnancy, n 350 389
Maternal age, v 344 £ 41 N.7ax417 320
Maternal BMI, kg/m? 21.00(3.52) 20.80 (3.70) A27
Gravidity 2.00(1.00) 0.00 (1.00) <.001
Parity 0.00 (0.00) 0.00 (0.00) 380
Presaous SAB, n 1.00 (2.00) 0.00 (0.00) <.001
Retrieved oocytes 17.00(10.25) 17.00 (11.00) A58
Cycles with ICSI, n (%) 350 (100.00) 175 (44.99) <001
Endometrial thickness on transfer day (mm) 9.00 (2.00) 9.00 (3.00) 022
Blastocyst transfers, n (%) 600
Day 5 326(93.14) 366 (94.09)
Day 6 24 (6.86) 23 (5.91)
Embryo quality, n (%) 061
Good-quality blastocysts 326(93.14) 347 (89.20)
Poor-quality blastocysts 24 (6.68) 42 (10.80)
Endometrial preparation protocols, n (%) < .001
MNC-FET 18 (5.14) 133 (34.19)
HT-FET 317 (90.57) 242 (62.21)
Others 15 (4.29) 14 (3.60)
Average serum §-hCG, mil/mL 703.10 (569.63) 809.20 (582.00) 004

Note: Vanables are presenied as mean + standard deviabion of median (guartile range], uniess stated otherwsse. BNV = body mass mdex; FET = frocen embryo trarsfier, 8-hCG = & human chononsg
gonadotropin, HT = hormone thesapy, IS = intracytoplasmic sperm injection; NC = natural oycle; SAB = spontanecus sbortion.

L. Lowesr 8-hCG bevels after trophectodermn baogay. Fertd Stend! 2020.
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Obstetric and neonatal outcomes of live births.

Characteristic
Live births, n

Mode of delivery, n (%)

Cesarean
Vaginal

Pregnancy complications

HDP
GDM

Congenital malformation
Sex of newbomn, n (%)

Boy

Girl
Birth length/cm
Birth weight, g

Birth weight (kg), n (%)

<2.5
<15
>4

Intrauterine growth, n (%)

SGA
LGA
Gestational age, d

Gestational age (wk), n (%)

<37
<32

Biopsy group
305

191 (62.62)
114 (37.38)

13 (4.26)
38 (12.46)
5(1.64)

149 (48.85)

156 (51.15)
49.62 £ 2.19
3,235.58 + 459.59

18 (5.90)
1(0.33)
11(3.61)

19 (6.23)
11 (3.61)
27084 +£11.89

31(10.16)
3(0.98)

Control group
328

219(66.77)
109 (33.23)

10(3.05)
36 (10.98)
6(1.83)

189(57.62)

139(42.38)
49.66 + 2.10
3,207.38 + 509.92

25(7.62)
2(0.61)
13(3.96)

23(7.01)
19(5.79)
265.57 + 12.18

38(11.59)
5(1.52)

OR/coefficient (95% CI)

0.69 (0.47-1.02)

0.84 (0.34-2.09)
1.18 (0.67-2.07)
0.70 (0.17-2.80)

0.62 (0.43-0.89)

0.05(-0.33 to 0.43)
~14.56 (-100.15 to 71.03)

0.74 (0.36-1.50)
0.65 (0.04-9.886)
0.70 (0.28-1.76)

0.99 (0.48-2.04)
0.48 (0.20-1.17)
-1.98 (—4.11 to -0.13)

0.72 (0.41-1.28)
0.43 (0.08-2.28)

Pvalue

059

J14
563
610

.009

197
793

.399
J57
A51

988
.106
.068

.266
322

Note: Vanables are presented as mean + standand devaton o median{guartie range), undess stated othensse. Ol = confidence interval, GDM = gestatonal deabetes mellitus, HDP = hypertensive
disorder in pregnancy; LGA = large for gestational age; OR = odds ratio; SGA = small for gestational age.

Lu. Lower §-hCG levels after trophectodern biopsy. Fertil Stenl 2020,
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PGT-AIZREBANBAELZD T, PRVDEBEREN\MAT—2ETICBHTENIEEVWSIEZIHLY
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SEIEERBNGEZMDRFINEEIETYT,

Fertility and Sterility® Vol. 114, No. 4, October 2020

Trophectoderm biopsy reduces the level of serum b-human chorionic

gonadotropin in early pregnancy
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Extent of chromosomal mosaicism
Influences the clinical

outcome of in vitro

fertilization treatments

Francesca Spinella, Ph.D.," Francesco Fiorentino, Ph.D.,” Anil Biricik, Ph.D..” Sara Bono, Ph.D..” ;
Alessandra Ruberti, B.Sc.,” Ettore Cotroneo, Ph.D.," Marina Baldi, Ph.D.,” Elisabetta Cursio, B.5¢.,”
Maria Giulia Minasi, B.5¢.,” and Ermanno Greco, M.D."

* GENOMA Group, Molecular Genetics Laboratories; and ® Reproductive Medicine, European Hospital, Rome, Italy
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ZDRIZEuploidDFE D IEEDHE EMosaicDED EF1 IR THBEZRIFLTWE T, EERK
DAMASHMCHERE, HEEFSWELIDHNDET,

Clinical outcomes.
Euploid, Mosaic, P

Outcome n (%) n (%) value
Embryos transferred 251 78

Transfers 250 77

Positive beta-hCG 160 (64.0) 37(48.1) .017
Biochemical pregnancies 4 (9.6) 8(10.4) 98
Embryos implanted 13? (54.6) 30(38.5) 02
Early abortions/ET 0 (8.0) 6 (7.8) .85
Ongoing clinical pregnancies/ET 1 16 (46.4) 23(30.00 .019
Pregnancies to term 116 (46.4) 23(30.0) .014
Babies born 117 (46.6) 24(30.8) .019

Spinella. Chromosomal mosaicism influences IVF outcome. Fertil Steril 2017.
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Comparison of clinical outcomes in embryos with <50% versus
250% mosaicism.

Mosaicism, n (%)

Outcome <50% 250%  Pvalue
Mosaic embryos transferred 45 33 078
Transfers 44 33 N
Positive beta-hCG 26(59.1) 11(33.3) 044
Biochemical pregnancies 5(11.4) 3(9.1) 95
Embryos implanted 22 (48.9) 8(24.2) 039
Early abortions 3(6.8) 3(9.1) 95
Ongoing clinical pregnancies’ET 18 (40.9) 5(15.2) 021
Pregnancies to term 18 (40.9) 5(15.2) 021
Babies born 19 (42.2) 5(15.2) 021

Spinella. Chromosomal mosaicism influences IVF outcome. Fertil Steril 2017.
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Comparison of clinical outcomes between euploid embryos and mosaic embryo with different mosaicism level.
Outcome Euploid, n (%) Mosaic, < 50%, n (%) P value® Mosaic, =50%, n (%) P value”

33
ok 11333
137 )
200(8.0
ngoing clinica 116 (464
pregnanciesET
Pregnancies 10 term 116 {464
Babies borr 117 {46.6

* Euploid emibrycn venus mosa embiyos wath < 50%
* Euplced embryos versus mosaic embnpos with = 50%

Sonedy. Cheomanorml Mok sflmeroes F owicome. Fertd Soend 2077,

Fertil Steril. 2018 Jan:109(1):77-83
Extent of chromosomal mosaicism influences the clinical outcome of in

vitro fertilization treatments
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Preimplantation genetic testing for
aneuploidy versus morphology as
selection criteria for single
frozen-thawed embryo transfer in
good-prognosis patients: a
multicenter randomized clinical trial

iago Munné, Ph.D.,*® Brian Kaplan, M.D.,® John L. Frattarelli, M.D., H.C.L.D..% Tim Child, M.D..*
h M.D.,' F. Nicholas Shamma, M.D.,? Kaylen Silverberg, M.D.,™ Tasha Kalista, M.A.
andyside, Ph.D.," Mandy Katz-laffe, M.D.,' Dagan Wells, Ph.D.," Tony Gordon, Ph.D.,’
yer, Ph.D..” and Susan Willman, M.D.." on behalf of the STAR Study Group
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SOBEOEWI Y Zy I PRESHZ BRI ZENDERLEEZIXT,

Fertil Steril. 2019 Dec:112(6):1071-1079.e7.
Preimplantation genetic testing for aneuploidy versus morphology as selection criteria

for single frozen-thawed embryo transfer in good-prognosis patients: a multicenter
randomized clinical trial
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Comparison of a novel flexible
progestin primed ovarian stimulation
protocol and the flexible
gonadotropin-releasing hormone
antagonist protocol for assisted
reproductive technology
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Stimulation cycle characteristics and outcomes of cocyte donors.
Absolute difference (95%

Outcome measure MPA (n = 87) GnRH antagonist (n = 87) confidence interval) P value
Duration of stimulation, days 11 {10=11) 11(10=11) 0(=0.5to 0) 13
Total gonadotropin dosage, IU 2,475 (2,250-2 475) 2,400 (2,250-2 475) 2/ (=/2 10 18.8) 33
Pituitary suppression starting day 7 (7-8) 7 (7-8) 010 to 0) 37
Duration of pituitary suppression 5 (5-6) 51(5-6) 0(-55t05) 37
Neo. of COCs 32(21-39) 26 (18-36) 3(05w5) 02
No. of metaphase |l stage oocytes 24 (17-34) 21(15-28) 3(0.5 1o 4) < .01
Premature ovulation 0 0 -

Note: Valuis ane midun (25th-T5th peroenitde)
Yoy Flemble progestin primed stimulaon. Ferd Stedd 2019
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Qutcome of fresh oocyte recipient cycles by study groups.
Variable PPOS (n = 86) GnRH antagonist (n = 105) Pvalue

Mote Valur aoe mabthan (25Th- 75 peroenslel of n %)

* Exchuding recipients wha underaent deasage stage £T

* S and 34 pregrancies weee ongoing at the bime of wiiing i GrRH antagonest and TPPOS groups, repecively,
Yidy Fiemibie processn premed sirmlaton Fertd Steed 2019
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Fertility Sterility 2019 Oct;112(4):677-683.

Comparison of a novel flexible progestin primed ovarian stimulation protocol and
the flexible gonadotropin-releasing hormone antagonist protocol for

assisted reproductive technology



MEETOST D7A11HQRA2987D —ERIRILTT Y. MEIZIFRE
BREBARENEELS., RIFEEE>TULVER A,

DR EEZRSALTHBIDMNRBRILTLES, | EHYET A, FIlEEIC
FOTEBREENRETHENHADTLLID,




OEGIFINZETADIEEEHZIDOTL LI D, PUH—IChCGZEE->TWLEI NS, EDBHETRDERIX
RELETICHTBHRAFBREEDNET, FYH—IChCGEEED & EHEFIHEEKAZLDTL £ 5 h,
@45 F THEI5E], BN A50133(E. ZVWKT6E, 8ETL, 05 LHEBEICA > /-0 IE3E OO
HT, TCEEORZINAEFTNIUETOHIETT GEBIAA2EEL6HB4BB) , 4AA2EZEBIEL £ LA W
INHAERE (6w, 8w) TL7, IXTRALCHBAETT, FEREREINABLDOTT A, ORI
EERILEZAPOCLDTL LI D (ABEEREBEIEZCA»ORTET) . ThELHIRICEE->TUVLWSD
T IwEE] ELTEARCRBEBED ARV NDTL &£ 25,

A

OhCGx BnEICT 2ERENA B b, BRFEIMERA WL, HL2WIEDuoRETELAWEDEERL TWWE
T, ML VWETT, TOLS AR LEZEGEUCEVWEIICLTHRELEVWOTT A, —BROAIC
I ZDEBEZRIEL ZENTEEHA, KYEICH-7-HDTY,

Q2B DR EDOHKERBEREFBEEZINTVLWADTHNIE, FIXBETTH, THFILTLEHELD
T, BZoLaInhThaunwnfLEBunEs, Z20FEIC1F APELLDLOLOIY £HA,

1 FRERBRRBEEAREAEER S, FEEIEIE-TWET, 2FY, BEOREEE [wEEl & LT
ZZATEINWTLEY, RBEDHEZLSMYITODHLEELFRS > MG Y 7,

2 MRERRAEBARENLERT GO, REAEIEE-TULWEHA,
BOREEZ P74 LTAHABLIDHAREWVWTL &£ 95,



MERRREBAEARENERLL, FIFEEXE>TLVELA ?

RIEAENBE L TWVEWEEBEBARDEENH > TULVEULATEEELHY
FIMN. PUOAT_ANETRIBLTHRIROZEEBAREENH-IAET
AT ZAMERNHOD>TWVEWEESIZETITHL M) A—DERAZIT %
ZAYRIBDEZZZA-YRILRIEAEZTEHREIIKCTEHYFE
4, —DDRBAHEEZETCETETHDIXEELAHYET,

LHAARBAEXZEZAAL_LETHORNTELZ LTS RHHT-0HH
RS AFT REFLZEBINET,

—




Human Reproduction, Vol.15, No.é, pp. 1325-1111, 1020
Adwance Access Publication on May 12, 2020  doi; 10,1093 humrep/ deaalé8

human
reproduction

Comparison of euploidy rates of
blastocysts in women treated with
progestins or GnRH antagonist to
prevent the luteinizing hormone surge
during ovarian stimulation
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PPOS (£38.7 (25.5-52.9)
7y =X NE42 (28-53.8)

Table Il Characteristics and outcomes of ovarian stimulation.

Variables Conventional ovarian stimulation (COS) Progestin primed ovarian stimulation (PPOS)
N 144 48

Total FSH consumption (IU) 2630 (2050-3100) 2750 (2 100-3000)
Duration of stimulation (days) 11 {10.5-11.5) 1.8(11-125)
Triggering with hCG (%) is i
Triggering with GnRH (%) &5 65
Estradiol level on triggering day (ng/mi) 2850 (2300-3650) 2430 (2150-3450)
MNumber of COCs (n) 14.3 (9-18) 14 (8-19)
Mumber of Mil {n) 9.5 (5.5-12.3) 95 (5.8-13)
Number of 2PN (n) 7.2 (4.1-9.6) 74 (45-11.2)
Total number of blastocysts 590 195
Blastocysts per patient (n) 4.1 (2.1-5.8) 4 (2-5.5)
Mumber of euploid blastocysts per patient (n) 2(1.3-3.1) 2.1 (1.3-29)
Euploidy rate per patient (%) 41 (28-51.8) 387 (25.5-52.9)

Drata are median (quartiles). COC: cumulus oocyte complex; Mil: mature oocytes; 2 PN 2 pronuclear.
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Table lIl Numbers of oocytes and blastocysts resulting from ovarian stimulation.

Variables Conventional ovarian stimulation (COS) Progestin primed ovarian stimulation (PPOS)
Total number of retrieved cocytes, n 1944 672

Total number of injected Mil cocytes, n 1411 456

Mumber of 2PN, n 1037 155

Mumber of Blastocysts, n 5%0 195

Euploid blastocysts, n 302 96

Euploid blastocysts per injected MIl, % 21% 21%

COC: cumulus oocyte compled: MIE mature cocytes; 1 PN 1 pronuclesr.
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Comparison of euploidy rates of blastocysts in women treated with progestins or
GnRH antagonist to prevent the luteinizing hormone surge during ovarian stimulation
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