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Table 2| Pregnancy outcomes (ITT)

Parameters ICSl(n=414) c-IVF (n=408) Risk difference (95%CIl)  Risk ratio (95%Cl) Pvalue®
Primary outcome
CLBR 179/414 (43.2%) 193/408 (47.3%) -0.04 (-0.11t0 0.03) 0.91(0.79-1.06) 0.24
Missing data 0 4] - - -
Secondary outcomes
Participants with more than one live birth® 7/M4 (1.7%) 16/408 (3.9%) -0.02 (-0.05 to 0.00) 0.43 (017-1.00) 0.06
Outcomes following first embryo transfer®
Embryo transfers 327/414 (79.0%) 341/408 (83.6%) -0.46 (-0.10 to 0.01) 0.95 (0.88-1.01) 0.08
Fresh, n (%) 243327 (74.3%) 253/341(74.2%) = = =
FET, n(%) 84/327 (25.7%) 88/341(25.8%) - - -
Participants with no embryo transfer 87/414 (21.0%) 67/414 (16.4%) 0.46 (-0.01t0 0.10) 1.28 (0.96-1.71) 0.09
Positive s-hCG rate 176/414 (42.5%) 187/408 (45.8%) -0.03 (-0.10 to 0.03) 0.93 (0.79-1.08) 0.34
Fresh transfer 126/243 (51.9%) 132/253 (52.2%) - - -
FET 50/84 (59.5%) 55/88 (62.5%) - - -
Missing data 0 0 - - -
Implantation rate® 139/327 (42.5%) 152/341(44.6%) -0.04 (-0.10 t0 0.03) 0.90(0.75-1.08) 0.27
Fresh transfer 96/243 (39.5%) 104/253 (41.1%) - - -
FET 43/84 (51.2%) 48/88 (54.5%) - - -
Missing data 0 0 - - -
Ongoing pregnancy rate 120%/414 (29.0%) 132'/408 (32.4%) -0.03(-0.10t0 0.03) 0.90(0.73-110) 0.3
Fresh transfer 83%/244 (34.0%) 91/255 (35.7%) - - -
FET 37/84 (44.0%) 41/88 (46.6%) - - -
Missing data 0 0 - - -
Live birth rate 10%/414 (26.6%) 129'/408 (31.6%) -0.05 (-011t0 0.01) 0.84 (0.68-1.04) on
Fresh transfer T7¢/244 (31.6%) 89Y/255 (34.9%) - - -
FET 33/84(39.3%) 40/88 (45.5%) - - -
Missing data 0 0 - - -
Pregnancy loss 24/414 (5.8%) 21/408 (5.1%) 6.50x107%(-0.03t0 0.04) 1.13(0.64-2.01) 068
Early pregnancy loss? 23/414 (5.6%) 21/408 (5.1%) 40.8x107*(-0.03t0 0.04)  1.08 (0.61-1.93) 079
Late pregnancy loss" 1/414 (0.2%) 0 - - -
Elective abortion 4/414 (1.0%) 0 - - -
Anembryonic pregnancy' 33/414 (8.0%) 30/408 (7.4%) 6.18x107 (-0.03 to 0.04) 1.08 (0.67-1.75) 0.74
Ectopic pregnancy 4/414 (1.0%) 5/408 (1.2%) -2.59x107(-0.02t0 0.01) 079 (0.2-2.96) 072
Stillborn 0 1(0.2%) - - -
Twin pregnancy 1/414 (0.2%) 1/408 (0.2%) 0(-0.01to 0.01) 0.99 (0.04-24 87) 099
Twin delivery 0 1/408 (0.2%) - - -
Time to pregnancy from inclusion date (d)
Time to 25% of population achieved live birth! 331 320 - - -
Time to viable pregnancy leading to live birth, 90 (42-158) 93 (43-127) - - 0.82

median (IQR)
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Table 4 | Fertility outcomes (ITT analysis)

Parameters 1CS1 (n=414) c-IVF (n=408) Riskratio (95% CI) P value®
Number of retrieved oocytes 3,628 3412 - -
Median (IQR) 7(5.0-11.0) 8(4.0-1.0) - 0.82
Missing data 15414 (0.2%) 1°/408 (0.2%) - -
Number of 2PN cocytes 1940° 1983* - -
Median (IQR) 4(2.0-60) 4(2.0-7.0) - 0.30
Missing data [a] (4] - -
Fertilization rate per oocyte retrieved (2PN rate) 1,940/3,628 (53.5%) 1,983/3.412 (58.1%) 0.92(0.88-0.96) =0.001
Number of Ml cocytes 2914° - - -
Median (IQR) 6(4.0-9.0) - - -
Unavailable data &t - - -
Missing data ] - - -
Fertilization rate per inseminated MII (2PN rate) 1,940/2,914 (66.6%) - - -
TFF 20/414 (4.8%) 15/408 (3.7%) 1.29 (0.68-2.54) 044
Participants with no oocytes retrieved, n (%) 3/414 (0.7%) 9/408 (2.29%) 0.32 (0.07-1.09) 0.09
Number of embryos transferred (fresh+FET) 580 593 - -
Transfer eycles,' median per person (IQR) 101-2) 10-2) - 0.33
Missing data Q 4] - -
Number of SET (%) 580/580 (100%}) 593/593 (100%}) - -
Number of eSET" (%) 476/580 (82.1%) 502/593 (84.7%) 0.97(0.92-1.02) 0.24
Number of DET (%) ] 4] - -
Missing data ] 4] - -
Number of cleavage stage transfers (%) 19/580 (3.3%) 25(593 (4.2%) 078 (0.43-1.39) 0.40
Number of blastocyst transfer (%) 561/580 (96.7%) 568/593 (95.8%) - -
Missing data [a] (4] - -
Number of fresh embryo transfers (%) 243/580 (41.9%) 253/593 {42.7%) 0.98 (0.86-1.12) 079
Number of FET (%) 337/580 (58.1%) 340/593 (57%) - -
Missing data ] 4] - -
EUR' 984/1940 (50.7%) 1,115/1,983 (56%) 0.89 (0.85-0.96) <0.001
Number of cleaved embryos on D2 1,938° 2,101 - -
Median per person (IQR) 4(20-6.0) 4(2.0-1.3) - 0.05
Number of high-quality embryos on D2 783° 21! - -
Median per person (IQR) 1(0-3.0) 1(0.5-3.0) - 075
Missing data Q 4] - -
Number of high-quality blastocysts on D5* 779° 886" - 007
Median per person (IQR) 1(0-3.0) 2(0-3.0) - -
Missing data o] (4] - -
Participants with at least one cryopreserved embryo, n (%) 242/414 (68.5%) 268/408 (65.7%) 0.89 (0.80-0.99) 003
Number of cryopreserved embryos total 742 862 - -
Median per person' (IQR) 1(0-3) 1(0-3) - 003
Median number of eryopreserved embryos among participants with at least one - -
eryopreserved embryo

Median per person (IQR) 2(1-4) 2(1-4) - 0.59
Participants with cryopreserved embryos available 1year after inclusion of last 136 (32.9%) 151 (37.0%) 0.89(0.73-1.07) 02
participant, n (%)

Number of remaining cryopreserved embryos 1year after last included patient 383 484 - -
Median per person (IQR) 0(0.0-1.0) 0(0.0-2.0) - 010
Participants without a live birth, n (%) 235 (56.8%) 215(52.7%) 1.08 (0.95-1.22) 0.24
Participants without live birth with cryopreserved embryos available, n (%) 18/235 (7.7%) 16/215 (7.4%) 1.03(0.54-1.99) 0.93
Number of remaining cryopreserved embryos in participants without a 48 47 - -
live birth

Median per person (IQR) 0 (0.0-0.0) 0(0.0- 0.0) - 0.95
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ICSI clVF Risk Ratio Risk Ratio

Studies meetlng trustworthmess criteria
Foong et al., 2006 15 30 14 30 5.0% 1.07 [0.63, 1.81] 2006 ]
Dang et al., 2021 184 532 166 532 29.0% 1.11]0.93, 1.32] 2021 =
Wang et al., 2024 390 1154 430 1175 43.9% 0.92[0.83, 1.03] 2024
Berntsen et al., 2025 110 414 129 408 22.0% 0.84 [0.68, 1.04] 2025
Subtotal (95% CI) 2130 2145 100.0% 0.96 [0.85, 1.09]
Total events 699 739
Heterogeneity: Tau? = 0.01; Chiz = 4.79, df = 3 (P = 0.19); = 37%
Test for overall effect: Z = 0.64 (P = 0.52)
0.2 0.5 1 2 5

Favours clVF Favours ICSI

Figure 2. Forest plot of livebirth rate in couples without severe male factor infertility. cIVF, conventional IVF; RR, risk ratio.
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ICSI clVF Rlsk Ratio Risk Ratio
§ 5 s eig - ando 5 2 & H, Random 35"&!:'

Studies meetmg trustworthmess criteria

Dang et al., 2021 222 532 217 532 27.6% 1.02 [0.89, 1.18] 2021 B o
Wang et al., 2024 514 1154 598 1175 47.6% 0.88 [0.80, 0.95] 2024 L
Berntsen et al., 2025 172 414 188 408 24.8% 0.90 [0.77, 1.05] 2025 1
Subtotal (95% CI) 2100 2115 100.0% 0.92 [0.84, 1.01]
Total events 908 1003

Heterogeneity: Tau? = 0.00; Chi?=3.38,df =2 (P =0.18); 2 =41%
Test for overall effect: Z = 1.74 (P = 0.08)

0.2 0.5 1 2 5
Favours clVF Favours ICSI

Figure 3. Forest plot of cumulative livebirth rate in couples without severe male factor infertility. cIVF, conventional IVF; RR, risk ratio.
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Table 2. Estimated effect of planned cleavage compared blastocyst stage (control) transfer on live birth and clinical pregnancy per patientin
patients with a single fertilized oocyte undertaking their first ever ART treatment cycle.

----------------------------------------------------------------------------------------------------------------------------------------------------------

Outcome Cleavage stage Blastocyst stage Risk difference (95% CI) Ratio (95% CI)
Live birth rate per patient 12.5% 10.1% 2.4% (1.6-4.4%) 1.24(1.15-1.50)
Clinical pregnancy rate 17.0% 13.4% 3.6% (2.7-6.2%) 1.27(1.20-1.53)

per patient

Data from Australia and New Zealand, 2009-2022. CI: confidence interval.
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Table 1. Overview of study cohort, comparison of cleavage and blastocyst stage transfer in patients with a single zygote.

Variable All patients
No transfer Cleavage stage Blastocyst stage

Number 11163 2442 6505 2216
Female age 36.9[33.1;40.4] 37.3[33.6;40.6] 37.0[33.1; 40.5] 36.3[32.5;39.8]
Male age 38.0[33.0; 42.0] 38.0[34.0;42.0] 38.0[34.0; 42.0] 37.0[33.0;41.0]
Endometriosis

Yes 1423 (12.8%) 281(11.5%) 879 (13.5%) 263 (11.9%)

No 9740 (87.3%) 2161 (88.5%) 5626 (86.5%) 1953 (88.2%)
Tubal disease

Yes 828 (7.4%) 129 (5.3%) 543 (8.4%) 165 (7.0%)

No 10335 (92.6%) 2313(94.7%) 5962 (91.7%) 2272 (93.0%)
Other female infertility diagnosis

Yes 3628 (32.5%) 810(33.2%) 2082 (32.0%) 736 (33.2%)

No 7535 (67.5%) 1632 (66.8%) 4423 (60.0%) 1480 (66.8%)
Male infertility

Yes 3253 (29.1%) 588 (24.1%) 2094 (32.1%) 571 (25.8%)

No 7910 (70.9%) 1854 (75.9%) 4411 (67.8%) 1645 (74.2%)
Unexplained infertility

Yes 2552 (22.9%) 588 (24.1%) 1356 (20.8%) 608 (27.4%)

No 8611 (77.1%) 1854 (75.9%) 5149 (79.2%) 1608 (72.6%)
Number of oocytes retrieved 3.0[2.0; 5.0] 3.0[2.0;6.0] 3.0[2.0;5.0] 3.0[2.0; 5.0]
Number of oocytes undergoing IVF/ICSI 2.0[1.0; 4.0] 3.0[1.0; 4.0] 2.0[1.0;4.0] 3.0[2.0; 4.0]
Sperm source

Ejaculate 10 679 (95.7%) 2331 (95.5%) 6202 (95.3%) 2032 (96.8%)

Testicular 484 (4.3%) 111 (4.5%) 303 (4.7%) 70(3.2%)
Fertilization method

IVF 5184 (46.4%) 1161 (47.5%) 2898 (44.5%) 1125 (50.8%)

ICSI 5979 (53.6%) 1281 (52.5%) 3607 (55.5%) 1091 (49.2%)
Fertilization rate per patient 0.5[0.2;1.0] 0.3[0.2;1.0] 0.5[0.2;1.0] 0.3[0.2; 0.5]
Transfer of a frozen-thaw embryo

Yes 290 (2.6%) - 82 (1.3%) 184 (8.3%)

No 10873 (97.4%) - 6423 (98.7%) 2032 (91.7%)
Outcomes
Clinical pregnancy rate 15.5% - 18.4% 24.1%
Live birth rate 11.5% - 13.5% 18.4%

Development stage of embryo

Data from Australia and New Zealand, 2009-2022.
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