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Abstract Text:
OBJECTIVE:

Some investigators have hypothesized that compared to density-gradient centrifugation (DGC), microfluidic sperm separation devices (MSSD) may offer benefits such
as reduced sperm DNA fragmentation, improved blastulation, and enhanced workflow efficiency in the embryology laboratory. This study aims to compare IVF
stimulation and single euploid embryo transfer (SEET) outcomes between patients who utilized the MSSD and those who underwent DGC

MATERIALS AND METHODS: This retrospective cohort study analyzed IVF/PGT-a cycles from 2016 to 2024. Patients were categorized into two groups: the MSSD
group and a propensity score-matched DGC (control) group. Ovarian stimulation and embryological outcomes, including euploidy, fertilization, blastulation rates, and
single euploid embryo transfer (SEET) outcomes, were compared. Sample size calculations determined a sample of 356 cycles to detect a 10% difference in euploidy
rates (0=0.05, B=0.80) and 388 SEETs to detect a 10% difference in live birth rates

RESULTS:

2499 DGC cases were compared to 834 MSSD cases. Median number of retrieved oocytes were comparable (12 IQR 12 vs 13 IQR 13, p= 0.053). Both groups had
similar total fertilization failure rate ( 1.2% vs 2.0%, p=0.59). Fertilization rates were comparable (89.3 vs 89.7%, p=0.31). Significant differences were found in
blastulation rates (65.6% vs 60.1%, p= <0.0001); biopsied embryos (44.6% vs 38.7%, p=<0.0001; euploidy rates (52.4% vs 48.7%, p=0.0002) and mosaic rates
(11.9% vs 13.8%, p= 0.003) respectively. After adjusting for age, BMI, AMH, partners age, Estradiol at surge; normal semen analysis (SA) and year of treatment. There
was not any significant association between MSSD and lower fertilization ( aOR 1.11 CI95% 0.91-1.35); blastulation (aOR 0.91 CI95% 0.81-1.02); biopsied embryos (
aOR 0.91CI95% 0.82 — 1.01); lower euploidy (090 CI95% 0.81 — 1.008) or higher mosaic rates (aOR 1.17 CI95% 0.96-1.43).

Sensitivity analyses showed similar findings when only comparing patients with normal SA and when comparing only patients with abnormal SA.

SEET showed comparable implantation rates ( 77.2% vs 76.5%, p=077), higher clinical pregnancy ( 65.1 vs 68.0%, p= <0.0001), live birth (56.1% 60.9%, p=0.01) and
lower biochemical loss (15.7% vs 11.1%, p=0.03) and clinical pregnancy loss rates (11.6% vs 9.4%, p= <0.0001) compared with DGC. In the multivariate analysis
MSSD demonstrated higher odds of clinical pregnancy (aOR 1.54 CI95% 1.02 — 2.32); higher live birth (aOR 1.51 CI95% 1.10-2.07) and lower odds of biochemical
pregnancy loss ( aOR 0.64 CI95% 0.42 — 0.97)

CONCLUSIONS: Patients whose sperm was processed by MSSD exhibited similar embryonic euploidy rates compared to those whose sperm was processed by
DGC. However, among patients who underwent SEET, the use of MSSD was associated with a higher likelihood of live birth and lower biochemical pregnancy loss
rates compared to DGC cohorts. Further research is needed to validate these findings

IMPACT STATEMENT:
Compared to density-gradient centrifugation, microfluidic sperm separation maintains similar euploidy rates while potentially improving live birth outcomes.
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