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Abstract: [ Objective] To analyze the clinical outcomes of Gardner stage I and stage I fresh blastocysts transfer on
day 5 in patients without transferable cleavage—stage embryos , so as to explore the best transfer strategy.[ Methods] A retro-
spective analysis was done on patients without transferable cleavage—stage embryos who underwent single blastocyst trans-

fer in our IVF center from January 2014 to December 2019. Of the total of 178 cycles of fresh blastocyst transfer, 97 in-
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volved stage I and 81 stage Il . Control Group 1 included 754 cycles of fresh grade 2 cleavage—stage embryo transfer on day
3 and Control Group 2 included 144 transfer of day—6 vitrified blastocysts. Like study groups, two control groups were also
single blastocyst or single embryo transfer cycles. The clinical outcomes including live birth rate, clinical pregnancy rate,
early miscarriage rate and ongoing pregnancy rate, and neonatal conditions such as gestational week at delivery, neonatal
weight and length were analyzed among the groups. [ Results] The live birth rate (7.22% vs. 18.83%/7.22% vs. 15.97%) ,
clinical pregnancy rate (11.34% vs. 25.33%/11.34% vs. 24.31%) and ongoing pregnancy rate (7.22% vs. 19.89%/7.22%
vs. 15.97%) were significantly decreased in fresh stage I blastocyst transfer group than those in Control Group 1 (P < 0.01)
and Control Group 2 (P < 0.05). There was no significant difference in early miscarriage rate and neonatal conditions
between fresh stage | blastocyst transfer group and Control Group 1 or between fresh stage I blastocyst transfer group and
Control Group 2 (all P > 0.05). There was no significant difference in clinical outcomes and neonatal conditions between
fresh stage Il blastocyst transfer group and Control Group 1 or between fresh stage I blastocyst transfer group and Control
Group 2 (all P> 0.05). [ Conclusion] In patients without transferable cleavage—stage embryos, all embryos are better to be
cultured to blastocyte—stage. Higher clinical pregnancy rate and live birth rate could be achieved if stage I blastocysts on

D5 is transferred in a subsequent thawed—cycles after extended culture and stage II blastocysts on D35 is transferred in

fresh cycles.
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Table 1 Analysis of the basic and treatment characters of Stage I and Stage II blastocyst transfer compared with

grade 2 cleavage embryo transfer in fresh cycles

[(x£s), M(P,~P,),n(%)]

Stage 1 Stage Il Grade 2 embryos

[tems blastocyst blastocyst (Control 1) t/x P, % A
(n=97) (n=81) (n=754)

Oocyte age/years 33.54+5.02 33.19+4.78 33.64+5.01 -0.188 0.851 -0.776 0.438

Length of infertility/years 4.00(2.00, 6.00)

AMH/(ng/mL) 2.22(1.53, 3.63)
BMI/(kg/m®) 22.47+3.01
Primary infertility 42(43.30)
Reason of infertility
Tubal factor 33(34.02)
Ovulation disorders 5(5.15)
Endormetriosis 4(4.12)
Spermatozoa factor 22(22.68)
Both sides factor 33(34.02)
Ovarian stimulation protocol
Down-regulation 68(70.10)
GnRH antagonist 20(20.62)
Other 9(9.28)
Endometrial thickness on day of HCG trigger/mm 10.53+2.37
Number of oocytes retrieved 7.04+4.16
Oocyte insemination type
IVF 73(75.26)
1CSI 24(24.74)

4.00(2.00, 6.00)
2.35(1.43, 4.24)

4.00(2.00, 6.00) -0.679 0.497 -0.479 0.632
2.11(1.26, 3.88) -0.762 0.446 -1.300 0.194

21.64+2.62 22.08+2.97 1.218 0.223 -1.266 0.206

41(50.62) 359(47.61) 0.642 0423 0265 0.607
3.990 0394 2228 0.687

36(44.44) 296(39.26)

4(4.94) 24(3.18)

2(2.47) 17(2.25)

18(22.22) 191(25.33)

21(25.93) 226(29.97)
0.595 0.743 2564 0.278

57(70.37) 511(67.77)

19(23.46) 153(20.29)

5(6.17) 90(11.94)

10.51£2.1 10.06+2.18 1787 0.074 1.654 0.099

8.07+5.02 5.98+4.06 2423 0.016 3.631 0.000
3.677 0.055 0426 0.514

56(69.14) 494(65.52)

25(30.86) 260(34.48)

P,: Stage I blastocys vs. grade 2 embryos (Control 1) ; P,: Stage I blastocys vs. grade 2 embryos (Control 1) ; AMH: anti-

Mullerian hormone ; BMI: body mass index; IVF: in vitro fertilization; ICSI: intracytoplasmic sperm injection
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Table 2 In the fresh cycles, the outcomes of Stage I and Stage II blastocyst transfer compared with grade 2 cleavage
[(xxs), n(%)]

embryo transfer

Stage 1 Stage I Grade 2 embry-
Items blastocyst blastocyst os (Control 1) %% P, /X P,
(n=97) (n=81) (n=754)
Clinical pregnancy 11(11.34) 21(25.93) 191(25.33) 9.294  0.002  0.014 0.907
Early miscarriage 4(36.36) 5(23.81) 35(18.32) 1.169 0280  0.100 0.752
Ongoing pregnancy 7(7.22) 15(18.52) 150(19.89) 9.181  0.002 0.087 0.768
Live birth 7(7.22) 15(18.52) 142(18.83) 8.030  0.005  0.005 0.945
Gestational weeks at delivery/weeks  38.29+0.95  38.27+0.80 38.37+1.89  -0.122  0.903 -0.216 0.829
Neonatal weight/g 3 400+423 3208+542 3 115560 1329  0.186  0.616 0.539
Neonatal height/cm 49.86+1.35 49.6+2.06 49.46+2.17 0.475 0.635 0234 0.815

P,: Stage I blastocys vs. grade 2 embryos (Control 1) ; P,: Stage I blastocys vs. grade 2 embryos (Control 1)
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Table 3 Analysis of the basic and treatment characters of fresh Stage I and Stage 1I blastocyst transfer compared with
[(x ), M(P,~P,)]

D6 vitrified blastocyst transfer

Ttems Fresh cycles Frozen cycles Y P, /i P,
Stage 1 Stage I D6 blastocyst
blastocyst blastocyst (Control 2)
(n=97) (n=81) (n=144)
Oocyte age/years 33.54+5.02 33.19+4.78 33.47+4.45 0.115 0.909 -0.441 0.660
Length of infertility/years 4.00(2.00, 6.00)  4.00(2.00, 6.00)  3.00(2.00, 6.00) -0.369 0.712 -1.280 0.201
AMH/(ng/mL) 2.22(1.53,3.63) 2.35(1.43,424)  321(2.69, 6.71) -2.856 0.004 -2.084 0.037
BMI/(kg/m?) 22.47+3.01 21.64+2.62 21.70+3.25 1.855 0.065 -0.137 0.891
Primary infertility 42(43.30) 41(50.62) 65(45.14) 0.079 0.778  0.624 0.429
Reason of infertility 7.992 0.087 1.658 0.817
Tubal factor 33(34.02) 36(44.44) 75(52.08)
Ovulation disorders 5(5.15) 4(4.94) 6(4.17)
Endormetriosis 4(4.12) 2(2.47) 4(2.78)
Spermatozoa factor 22(22.68) 18(22.22) 25(17.36)
Both sides factor 33(34.02) 21(25.93) 34(23.61)
Ovarian stimulation protocol 1.191 0.551  3.408 0.182
Down-regulation 68(70.10) 57(70.37) 97(67.36)
GnRH antagonist 20(20.62) 19(23.46) 27(18.75)
Other 9(9.28) 5(6.17) 20(13.89)
Oocyte insemination type 0.509 0475 2.824 0.093
IVF 73(75.26) 56(69.14) 114(84.72)
ICSI 24(24.74) 25(30.86) 30(20.83)

P’,: Stage I blastocys vs. D6 blastocyst in FET cycles (Control 2) ; P’,: Stage Il blastocys vs. D6 blastocyst in FET cycles
(Control 2) ; AMH : anti—Mullerian hormone; BMI: body mass index; IVF: in vitro fertilization; ICSI: intracytoplasmic sperm in-

jection
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Table 4 Outcomes of fresh Stage I and Stage II blastocyst transfer compared with D6 vitrified
blastocyst transfer [(x+s), n(%)]
Fresh cycles Frozen cycles
Ttems Stage 1 Stage Il D6 blastocyst L P L P
blastocyst blastocyst (Control 2)
(n=97) (n=81) (n=144)

Clinical pregnancy 11(11.34) 21(25.93) 35(24.31) 6.309 0.012 0.073 0.787
Early miscarriage 4(36.36) 5(23.81) 12(34.29) 0.000 1.000 0.681 0.409
Ongoing pregnancy 7(7.22) 15(18.52) 23(15.97) 4.077 0.043 0239 0.625
Live birth 7(7.22) 15(18.52) 23(15.97) 4.077 0.043 0.239 0.625
Gestational weeks at delivery/weeks 38.29+0.95 38.27+0.80 38.45+1.54 -0.273 0.787 -0.486 0.630
Neonatal weight/g 3 400+423 3208+542 32324377 1.000 0.326 -0.158 0.875
Neonatal height/cm 49.86+1.35 49.6+2.06 49.67+1.46 0.304 0.763 -0.114 0.910

P’,: Stage I blastocys vs. D6 blastocyst in FET cycles(Control 2); P’',: Stage I blastocys vs. D6 blastocyst in FET cycles

(Control 2)
3o
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