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Application Value of Noinvasive Embryo Chromosome Screening
Technology in Single Blastocyst Frozen Embryo Resuscitation

Transplantation and the Factors Analysis of Live Birth Outcome*
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ABSTRACT Objective: To explore the application value of noinvasive embryo chromosome screening technology (NICS) in single
blastocyst frozen embryo resuscitation transplantation, and to analyze the factors affecting of live birth outcome. Methods: The clinical
data of 197 patients who underwent single blastocyst frozen embryo resuscitation transplantation in our hospital from January 2019 to
December 2021 were retrospectively analyzed, 53 cases NICS was performed and the results showed that the blastocyst chromosome
copy number was normal (NICS group), 26 cases NICS abnormal test results were excluded, 118 cases did not receive NICS test (non
NICS group). Clinical data were collected and pregnancy outcomes were tracked, patients were divided into live birth group (75 cases)
and non live birth group (96 cases) according to the pregnancy outcome, the factors affecting the live birth of single blastocyst frozen
embryo resuscitation transplantation were analyzed by univariate and multivariate Logistic regression analysis. Results: The live birth rate
in NICS group was higher than that in non NICS group (P<0.05). Univariate analysis showed that the age of women in live birth group
was younger than that in non live birth group(P<0.05), the basal follicle stimulating hormone (FSH) level and routine in vitro fertilization
(IVF) cycle=2 were lower than those in non viable group (P<0.05), the number of high quality embryos, endometrial thickness on the
day of transplantation and the proportion of NICS examination, the proportion in D5 blastocysts were higher than those in non live birth
group (P<0.05). Multivariate logistic regression analysis showed that the older age of the woman and the time of blastocyst development
to D6 were the risk factors affecting the live birth of single blastocyst frozen embryo resuscitation transplantation (P<0.05), and NICS
examination was its protective factor (P<0.05). Conclusion: NICS screening for fetal chromosomal abnormalities can improve the live
birth rate of single blastocyst frozen embryo resuscitation transplantation, maternal age and slow blastocyst development are the main risk
factors affecting live birth. It is necessary to perform NICS examination before single blastocyst frozen embryo resuscitation
transplantation, and try to choose D5 blastocysts to improve the live production rate.
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Fig. 1 Chromosomal copy number of normal blastocysts
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Fig. 2 Abnormal chromosome copy number of blastocysts
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Table 1 Comparison of clinical outcomes between NICS group and non NICS group( % )

Groups n Clinical pregnancy rate Early abortion rate Live birth rate
NICS group 53 34(64.15) 6(17.65) 32(60.38)
Non NICS group 118 59(50.00) 19(32.20) 43(36.44)
x 2.952 0.670 8.510
P 0.086 0.413 0.004
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Table 2 Single factor analysis of single blastocyst frozen embryo resuscitation transplantation live birth outcome [(xs )/n(% )]

Project Live birth group (n=75) Non live birth group (n=96) t/y? value P value
Female age (year) 33.21+4.03 36.01+3.41 4.818 0.000
Male age (year) 38.21+4.36 38.35+4.12 0215 0.830
Infertility duration (year) 4.13+1.39 4.05+1.26 0.394 0.694
Infertile factors [n(%)]
Ovulation disorder 24(32.00) 33(34.38) 1.272 0.736
Matrix factor 16(21.33) 23(23.95)
Male factor 21(28.00) 28(29.17)
Unknown factors 14(18.67) 12(12.50)
Body mass index(kg/m?) 23.23+2.42 23.05+2.51 0.473 0.637
Basal FSH(U/L) 8.63+2.50 10.21£2.09 6.891 0.000
Basal LH(U/L) 4.79+1.13 3.81+1.20 0.111 0.912
Basal E,(pmol/L) 55.72+8.12 60+12.09 1.000 0.319
Basal antral follicle count(n) 10.51+2.13 9.09+0.81 1.886 0.061
IVF cycle [n(%)]
One 52(69.33) 45(46.88) 4.618 0.032
=Two 23(30.67) 51(53.12)
Number of optimal embryo (n) 5.7240.35 4.03+0.42 5.146 0.000
Endometrial thickness on
transplantation day(mm) 12.37+2.15 9.26+2.19 2.658 0.009
The time of blastocyst
development [n(%)]
D5 41(54.67) 32(33.33) 7.832 0.005
D6 34(45.33) 64(66.67)
NICS check up [n(%)]
Exist 38(50.67) 15(15.62) 7.550 0.006
No 37(49.33) 81(84.38)
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Table 3 Logistic regression analysis of the effect of single blastocyst frozen embryo resuscitation transplantation on the live birth outcome

Factor B SE Waldy’ OR(95%CI) P value
Constant term 12.352 3.062 16.273 - 0.000
The woman was older 0.712 0.296 5.786 2.038(1.141~3.641) 0.005
The time of blastocyst
0.502 0.201 6.238 1.652(1.114~2.450) 0.002
development was D6
NICS check up -0.624 0.265 5.545 0.536(0.319~0.901) 0.009

MR NPHA N DS BERRAT B )3 RIS REAN A ¥ i, DS 2R
PR URSE IR RO AT 4R R R IR 2 R R AN ARAEDRA . W A -
B, TR NI DS SR A2 T DR, T RLAF Y 55
WIBLEZAE A N ISR L BER 5 FA TR & BIBL2s , et iR
55)R)®; LR, D6 $ER R B IR GE, i Dy A R A XU Y, ey
TARSNEFRI I, D6 BERAEVS YR I A5 B il S2 s 22
oy ARG, R I D6 IR 7 AR AR,

5 I NICS nl i i Lo G fh e, 4 IR R iR &2 75

FEARLTG 738, 7 0 i e PN R U i 7 S P e A S M % 7 ) 32 2L
FERSERER , e RN T B A G
% # 3T Wk (References)

[1] Graham ME, Jelin A, Hoon AH Jr, et al. Assisted reproductive
technology: Short- and long-term outcomes [J]. Dev Med Child
Neurol, 2023, 65(1): 38-49.

[2] Hu KL, Zheng X, Hunt S, et al. Blastocyst quality and perinatal

outcomes in women undergoing single blastocyst transfer in frozen



- 400 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.2 JAN.2024

cycles[J]. Hum Reprod Open, 2021, 2021(4): hoab036.

3] A, ZTAk, 404, . AKIERBLABARARRRRZ LT
A S R AS MY R 45 B[] FOM K F AR (E FHR), 2022,
57(5): 722-726.

[4] H &, A, R4 B, 5. RAERS F EA T SR A LR IEAK L
FASHLNG R 2 By 6 %val)]. I B 22, 2020, 42(14): 1795-1798.

[5] RRuE, 95 A& BERSAANGT & B A SR IR BAT LR [J]. 16
REEZE,2020,48(4): 475-477.

[6] Fhik iR, £ F, KA, 5. R AVIEMS J &8 5 & f2 R B -84 B G
AAHT A A g A O [J]. P B B R 4 &, 2021, 23(9):
1290-1293, 1298.

[7]1 Xu J, Fang R, Chen L, et al. Noninvasive chromosome screening of
human embryos by genome sequencing of embryo culture medium for
in vitro fertilization [J]. Proc Natl Acad Sci U S A, 2016, 113(42):
11907-11912.

[8] Ahtk. #hsh A S K ¥ s R E FABT R - LIERE A AL 2 5 BT R
[D]. :l & :hh & X %2, 2020.

[9] Zhang J, Xia H, Chen H, et al. Less-invasive chromosome screening of
embryos and embryo assessment by genetic studies of DNA in
embryo culture medium [J]. J Assist Reprod Genet, 2019, 36 (12):
2505-2513.

[10] Z AW, 5%, TR IEBHA A BAEMNH KRR LA - 12
ReASAL Y 0 5 A IR [T]. o 4 A gh  8 F 4 &, 2020, 40(11): 952-
957.

[11] M4, R, TR, 5. IR HIN AT IR B 4ol 5 K 69 27 50 2t Fo
BHE]. ;& E S, 2019, 41(21): 2764-2767, 2777.

[12] Palini S, Galluzzi L, De Stefani S, et al. Genomic DNA in human
blastocoele fluid[J]. Reprod Biomed Online, 2013, 26(6): 603-610.

[13] Hammond ER, McGillivray BC, Wicker SM, et al. Characterizing
nuclear and mitochondrial DNA in spent embryo culture media:
genetic contamination identified[J]. Fertil Steril, 2017, 107(1): 220-
228.

[14] Stigliani S, Anserini P, Venturini PL, et al. Mitochondrial DNA
content in embryo culture medium is significantly associated with
human embryo fragmentation[J]. Hum Reprod, 2013, 28(10): 2652-
2660.

[15] XiH, Qiu L, Yao Y, et al. Noninvasive Chromosome Screening for
Evaluating the Clinical Outcomes of Patients With Recurrent
Pregnancy Loss or Repeated Implantation Failure [J]. Front
Endocrinol (Lausanne), 2022, 13(6): 896357.

[16] Sato T, Sugiura-Ogasawara M, Ozawa F, et al. Preimplantation
genetic testing for aneuploidy: a comparison of live birth rates in
patients with recurrent pregnancy loss due to embryonic aneuploidy
or recurrent implantation failure [J]. Hum Reprod, 2019, 34 (12):
2340- 2348.

(17] Bk, 2=, BRE, F. BEISHNGT & Gk 3k A5kt 2
R RV A 6 B 5 B AT )]. G BE A K 2 SR, 2023, 58(4):
687-692.

[18] Ahmed TA, Ahmed SM, El-Gammal Z, et al. Oocyte Aging: The
Role of Cellular and Environmental Factors and Impact on Female
Fertility[J]. Adv Exp Med Biol, 2020, 54(1247): 109-123.

[19] Ma JY, Li S, Chen LN, et al. Why is oocyte aneuploidy increased
with maternal aging?[J]. J Genet Genomics, 2020, 47(11): 659-671.

[20] 24k, 285, A%, F. FRBEEE T F N B0 2 97
REEE DA A A RERAYa ] AREDEFRE,
2022, 22(18): 3554-3557, 3590.

[21] Wang X, Zhen J, Sun Z, et al. Effects of fifth day (D5) or sixth day
(D6) frozen-thawed blastocysts on neonatal outcomes [J]. Zygote,
2016, 24(5): 684-691.

[22] @k, 28, ZHY, 5. D5 5 D6 & b ik I A MG ek 25
BrFadi AU SLkE [J]. i P & 25 K 5 3R, 2016, 36(A01):
304-305.

[23] Neykova K, Tosto V, Giardina I, et al. Endometrial receptivity and
pregnancy outcome [J]. J] Matern Fetal Neonatal Med, 2022, 35(13):
2591-2605.

[24] Xu H, Qiu S, Chen X, et al. D6 blastocyst transfer on day 6 in
frozen-thawed cycles should be avoided: a retrospective cohort study
[J]. BMC Pregnancy Childbirth, 2020, 20(1): 519.

[25] Bourdon M, Pocate-Cheriet K, Finet de Bantel A, et al. Day 5 versus
Day 6 blastocyst transfers: a systematic review and meta-analysis of

clinical outcomes[J]. Hum Reprod, 2019, 34(10): 1948-1964.



