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[ Abstract ] Objective To explore the effect of morphokinetic parameters during embryo
development on pregnancy outcome of euploid single blastocyst transfer cycles, and to evaluate the
predictive value of morphokinetic parameters for selective euploid single blastocyst transfer
strategy. Methods A retrospective cohort study was conducted to analyze the clinical data of
394 patients who received preimplantation genetic testing-frozen-thawed embryo transfer (PGT-
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FET) in Center for Reproductive Medicine of Women and Children's Hospital of Chongqing Medical
University from January 2019 to June 2021. According to the pregnancy outcomes, the patients were
divided into non-implantation group (n=153), clinical miscarriage group (n=16) and live birth group
(n=225). The patients' baseline characteristics, embryo quality and morphokinetic parameters were
compared among the three groups. Results The maternal age in the non-implantation group
[(32.51+4.08) years] was significantly higher than that in the live birth group [(31.34£4.23) years, P=
0.025], and the proportion of high-quality embryos in the non-implantation group [26.80% (41/
153)] was significantly lower than that in the live birth group [42.22% (95/225), P=0.007]. There
were no significant differences in the body mass index and the proportion of high-quality embryos
between the clinical miscarriage group and the non-implantation group (P>0.05). There was no
significant difference in the proportion of high-quality embryos between the clinical miscarriage
group and the non-implantation group (P>0.05). There were no significant differences in the
morphokinetic parameters of time to pronuclei appearance (tPNa), time to PN fading (tPNf), time to
2-cell (t2), t3, t4 and t8 among the three groups (all P>0.05). The average timing of compacted
morula (tM) [(86.96£7.59) h] and timing of starting blastulation (tSB) [(96.73+7.20) h] of embryos
in the non-implantation group were significantly higher than those in the live birth group [(85.00+
7.00) h, P=0.010; (95.14+7.30) h, P=0.037, respectively] and the clinical miscarriage group [(82.89+
6.33) h, P=0.040; (93.02+£6.10) h, P=0.048]. After adjusting for age and embryo quality, the
regression analysis showed that the morphokinetic parameters had no significant effect on
implantation results (all P>0.05). Conclusion The morphokinetic parameters during embryonic
development do not affect the pregnancy outcome of euploid single blastocyst transfer and cannot
be used to predict the pregnancy outcome of euploid blastocyst transfer.
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R1 =B PCT-FETIRYT A MY AR TOR HLAL (ves)
Table 1 Comparison of basic data of patients receiving PGT-FET treatment among the three groups

i H KA IRAH I PRV 7 2 ! FiH Py
Ttem Non-implantation group  Clinical miscarriage group Live birth group F value P value
BIEL No. of cases 153 16 225

LAEAERS (4 ) Maternal age (year) 32.51+4.08" 32.31+3.50 31.34+4.23 3.74 0.025
BhZ UK EL No. of previous attempts 2.06x1.15 1.94+1.00 2.00+1.17 0.21 0.811
BMT (kg/m*) 22.38+2.60 22.98+1.79 22.01+2.77 2.33 0.099
AMH (pg/L) 3.46+2.16 4.36+2.58 3.59+2.12 1.28 0.280
bFSH (U/L) 491+1.84 4.32x1.61 5.11+1.99 1.35 0.262
bLH (U/L) 3.50+2.44 3.25+1.98 3.45+2.00 0.08 0.920
Gn i I A] (d) Duration of Gn used 9.69+1.71 9.31+1.54 9.70+1.80 0.36 0.695
Gn ffi B4 (U) Total dosage of Gn used 2093.22+690.79 1 937.50+664.09 2 028.17+685.77 0.63 0.533
T E N IRJEE R (mm) Endometrial thickness 8.53+1.31 8.01+1.05 8.62+1.25 1.80 0.166
FREAEL () No. of oocytes retrieved 14.38+6.26 17.25+5.23 14.52+6.03 1.63 0.197
2PN AL (F) No. of 2PN oocytes 9.82+4.53 11.88+4.16 10.04+4.88 1.37 0.256
HEAL A IR (K No. of euploid blastocyst 2.30+1.61 3.00+1.90 2.32+1.59 1.40 0.248

T : PGT-FET 71 R AR A iy i =2 A0 - VR RV G RS s BMUZS (A B8 205 AMIH /7 19 08 5 bFSHUIR S0l BT JE 1384 38 s bLH /R Sl
BRI s G R PR PE BRI s 2PN 7R BUELZ 375 P<0.05 , S5 P41 He

Notes: PGT-FET represents preimplantation genetic test and frozen-thawed embryo transfer; BMI represents body mass index; AMH represents anti-
Miillerian hormone; bFSH represents basal follicle-stimulating hormone; bLH represents basal luteinizing hormone; Gn represents gonadotropin; 2PN repre-

sents two pronuclei; * represents P<0.05, compared with the live birth group

R2 SR PCT-FETIRYT B H MG Bt BOE A3 1% 25U (es)

Table 2 Comparison of embryo quality and morphokinetic parameters of patients receiving PGT-FET treatment among the three groups

JiH RH RA i AR ™ 2 74 FAE PlH
Ttem Non-implantation group  Clinical miscarriage group Live birth group F value P value
1515 No. of cases 153 16 225

RN 2R (% ) High-quality embryo rate 26.80 (41/153)" 37.50 (6/16) 42.22 (95/225) / 0.007
tPNa (h) 7.15+1.21 7.12+1.11 7.00+1.17 0.83 0.437
tPNf (h) 22.47+2.49 22.36+2.04 22.33+2.53 0.14 0.870
12 (h) 25.06+2.60 24.82+2.01 24.93+2.46 0.16 0.855
13 (h) 35.78+4.66 35.92+2.56 35.37+3.75 0.53 0.590
t4 (h) 36.81+3.71 36.44+2.42 36.58+3.60 0.22 0.802
t8 (h) 56.11+7.65 52.09+5.58 55.85+8.22 1.87 0.155
t™M (h) 86.96+7.59" 82.89+6.33 85.00+7.00 4.61 0.011
tSB (h) 96.73+7.20" 93.02+6.10 95.14+7.30 3.33 0.037
tB (h) 105.31+8.19" 99.86+7.17" 104.84+7.97 3.34 0.037

TE : PGT-FET 755 R AR A T35 1% 5 A6 D0 - V4% Rl R R A% A1 5 tPNa 735 JUARZ 1 SIS ] 5 ePINE 7 JEEAZ 3 SR IR 0] 5 02 (03 (14 18 433l 7 42 75 39 2- 41 i 3-
EAH IS A- 240 TR 8240 TS 5] 5 eM 7 SR AL A5 1 5] 5 (SB 7R T4 B JRUAE IR s 9 1 1] 5 B /s BE RS2 2 SR N 18] 578 P<0.05 , 559 ™ HLAH L 57 P<
0.05, Sl AL 4LAH L /7R T8

Notes: PGT-FET represents preimplantation genetic test and frozen-thawed embryo transfer; tPNa represents time to pronuclei appearance; tPNf
represents time to PN fading; 2, 13, t4, t8 represent time to 2-cell, 3-cell, 4-cell, 8-cell, respectively; tM represents timing of compacted morula; tSB rep-
resents timing of starting blastulation; tB represents timing of full blastocyst stage; " represents P<0.05, compared with the live birth group; * represents

P<0.05, compared with the clinical miscarriage group; "/" represents none
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Table 3  Adjusted logistic regression analysis of morphokinetics parameters with different pregnancy outcomes

TR ZK o7 HIRLAE K Implantation vs. non-implantation W2 FEI AR 77 Live birth vs. clinical miscarriage
Model effect aOR(95% CI) PAf P value aOR(95% CI) P1H P value
LA Maternal age 0.936 (0.887~0.988) 0.024 1.008 (0.884~1.150) 0.960
BMI 0.944 (0.870~1.024) 0.174 0.819 (0.652~1.028) 0.071
JEJG B Embryo quality

A 4R LA T Low ws. good-quality 0.235 (0.104~0.536) <0.001 /

FRAGE U UL Average vs. good-quality  0.565 (0.350~0.911) 0.024 1.403 (0.454~4.332) 0.581
tPNa 0.947 (0.765~1.173) 0.620 1.185 (0.667~2.105) 0.400
(PNf 1.003 (0.768~1.310) 0.982 1.165 (0.547~2.484) 0.982
2 1.034 (0.775~1.381) 0.819 0.884 (0.392~1.992) 0.793
3 0.967 (0.896~1.044) 0.392 1.530 (0.719~3.256) 0.158
t4 1.047 (0.936~1.171) 0.426 0.817 (0.375~1.780) 0.988
18 0.984 (0.949~1.019) 0.358 0.902 (0.790~1.029) 0.062
t™M 0.980 (0.935~1.028) 0.410 0.979 (0.854~1.122) 0.753
1SB 0.958 (0.889~1.032) 0.254 1.189 (0.949~1.491) 0.089
tB 1.052 (0.985~1.123) 0.131 0.803 (0.689~1.002) 0.056

T BMIZS 5 52 4 5505 tPNa 7% J5UA% HY B E] 5 tPNE 7S JEUAZ T8 26 RFA] 512 13 .14 18 43 BIl7s & & 5] 2-41 i 3-41 . 4- 41 B3 A1 8- i 1] 5 tM 7%
SHLAR R IS 1] 5 1SB 7R T UR T A R () R 1] 5 (B 78 BE R S8 A Tk A s [0] 5 /7 7% I

Notes: BMI represents body mass index; tPNa represents time to pronuclei appearance; tPNf represents time to PN fading; 12, t3, t4, t8 represent

time to 2-cell, 3-cell, 4-cell, 8-cell, respectively; tM represents timing of compacted morula; tSB represents timing of starting blastulation; tB represents

timing of full blastocyst stage; "/" represents none
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