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[ Abstract | Objective To investigate the influence of different embryo development rates on the clinical outcomes
of assisted reproductive technology (ART). Methods The clinical data of female patients who underwent in vitro fertilization
and intracytoplasmic sperm injection embryo transfer in Reproductive Medicine Center of The First Affiliated Hospital of Naval
Medical University from Jan. 1, 2015 to Dec. 31, 2023 were retrospectively analyzed. A total of 1 556 cycles were included.
Group A was transferred on day 3, and they were assigned to subgroups according to the embryo development rates until day
3: subgroup Al (<6 cell stages), subgroup A2 (7-9 cell cleavage stages), or subgroup A3 (=10 cell cleavage stages). Group B
was transferred on day 4, and they were assigned to subgroups according to the embryo development rates until day 4: subgroup
Bl (cleavage stages), subgroup B2 (1% or 2™ period blastocyst or morula stages), or subgroup B3 (3" period blastocyst or
higher stages). Group C was transferred on day 5, and they were assigned to subgroups according to the embryo development

rates until day 5: subgroup C1 (1% or 2™ period blastocyst or morula stages), subgroup C2 (4" or 5" period blastocyst stages), or
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subgroup C3 (6" period blastocyst stages). Group D was transferred on day 6, and they were assigned to subgroups according
to the embryo development rates until day 6: subgroup D1 (morula or 1* or 2™ period blastocyst stages), or subgroup D2 (5"
or 6" period blastocyst stages). The clinical pregnancy and live birth rates were calculated for each group. Results Pairwise
comparisons of the subgroups Al, B1, C1 and D1, all with relatively slow development rates, showed that the clinical pregnancy
rates were 23.7%, 37.3%, 26.9% and 35.9%, respectively (P<<0.05), the live birth rates were 16.4%, 28.4%, 19.2% and 26.9%,
respectively (P<<0.05), and the clinical pregnancy rate and live birth rate were both the highest in the B1 group. Pairwise
comparisons of the subgroups A2, B2, C2 and D2 with normal development rates, the clinical pregnancy rates were 58.0%,
59.4%, 62.2% and 61.5%, respectively (P<<0.05), the live birth rates were 47.5%, 49.4%, 53.8% and 52.3%, respectively
(P<<0.05), and the clinical pregnancy rate and live birth rate were both the highest in the subgroup C2. Pairwise comparisons of
the subgroups A3, B3 and C3 with relatively fast development rates showed that the clinical pregnancy rates were 62.2%, 64.6%
and 63.5%, respectively (£<<0.05), the live birth rates were 52.2%, 56.9% and 54.1%, respectively (P<<0.05), and the clinical
pregnancy rate and live birth rate were both the highest in the subgroup B3. Conclusion The 4" day fast-developing blastocysts
have better development potential and clinical outcomes. Embryos with slower development rate should be transferred on the 4"
day, and embryos with normal development rate are recommended to be cultured and transferred to the 5" day.
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Tab 1 Comparison of basic data of patients receiving assisted reproductive technology in each group

xts

Index Group A n=>587 Group Bn=312 Group C n=449 Group D n=208
Agel/year 334+35 32.6%£3.2 334439 325+34
BMI/(kgem ) 24.8+3.8 247432 23.5+4.1 23.8%3.9
Infertility duration/year 48+39 4.2+45 53+3.8 4.8+4.0
Gn day/d 99+1.8 102422 9.7%£1.9 9.8+1.7
Gn dose/U 2367.01+672.8 2377316982 2298.81+796.7 2246.5+612.7
Estradiol/(pmolsL ") 40.6t14.5 40.3£13.3 413%15.8 4241145
Follicle-stimulating hormone/(UsL ") 69+1.7 6.8+1.8 72+1.8 6.9+1.7
LH/(U-L™") 45+1.5 3.8+1.6 39+13 41+1.5
Endometrial thickness on hCG day/mm 11.71+1.3 123+1.5 11.6+1.6 11.5+1.3

Group A to D: The objects received transplantation on the 3", 4", 5", and 6" day of embryonic development, respectively. BMI:

Body mass index; Gn: Gonadotropin; LH: Luteinizing hormone; hCG: Human chorionic gonadotropin.
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Tab 2 Analysis of pregnancy outcomes of patients in different embryo groups with different development rates

n (%)
Group Subgroup Cycle number, N Clinical pregnancy rate Live birth rate®
A Al 152 36 (23.7) 25 (16.4)
A2 345 200 (58.0) 164 (47.5)
A3 90 56 (62.2) 47 (52.2)
B B1 67 25(37.3) 19 (28.4)
B2 180 107 (59.4) 89 (49.4)
B3 65 42 (64.6) 37 (56.9)
C Cl1 78 21 (26.9) 15 (19.2)
C2 286 178 (62.2) 154 (53.8)
C3 85 54 (63.5) 46 (54.1)
D D1 78 28 (35.9) 21 (26.9)
D2 130 80 (61.5) 68 (52.3)

Group A to D: The objects received transplantation on the 3, 4", 5", and 6" day of embryonic development, respectively.
Subgroups Al, B1, C1, and D1: The objects received transplantation with relatively slow development embryos; Subgroups A2, B2,
C2, and D2: The objects received transplantation with normal development embryos; Subgroups A3, B3, and C3: The objects received
transplantation with relatively fast development embryos. *: When comparing subgroups Al, A2, and A3, P<<0.05; comparing
subgroups B1, B2, and B3, P<<0.05; comparing subgroups C1, C2, and C3, P<<0.05; comparing subgroups D1 and D2, P<<0.05;
comparing subgroups Al, B1, C1, and D1, P<<0.05; comparing subgroups A2, B2, C2, and D2, P<<0.05; comparing subgroups A3,

B3, and C3, P<<0.05.
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