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Abstract Text:
OBJECTIVE:

Studies examining the effect of post-warming culture duration on embryo viability and pregnancy
outcomes have been limited by designs that predominantly included untested, good-quality embryos,
reducing generalizability of their findings.  To focus the question and limit the influence of the
confounding variable of aneuploidy a study focused on euploid embryos is crucial. This study
assesses the effect of post-warming culture duration on pregnancy outcomes in single euploid
embryo transfers (SEET).

MATERIALS AND METHODS:
This retrospective, single academic center study included patients that underwent autologous SEET
from January 2016 to March 2025. Patients were stratified by post-warming culture duration: Group
1 (<3 hours), Group 2 (3–5 hours), and Group 3 (5-8 hours). The primary outcome was clinical
pregnancy rate, while secondary outcomes included implantation, biochemical and clinical
pregnancy loss rates. Exclusion criteria included patients with chromosomal rearrangements, those
who underwent preimplantation genetic testing for monogenic (PGT-M) disorders, uterine factor
infertility, recurrent pregnancy loss, or used embryos that were thawed- biopsied and re-frozen.
Comparative statistics were conducted using the Kruskal–Wallis and the Chi-square test, with
multivariable logistic regression and generalized estimating equations to assess outcome odds. A
sample size of 158 SEET per group was calculated to detect a difference of 10% in clinical
pregnancy rates with 90% power (alpha=0.05)

RESULTS:
A total of 11887 SEET cycles were included (Group 1: 491 [4%], Group 2: 7,159 [60%], Group 3:
4,237 [36%]). Univariate analysis showed significant differences in clinical pregnancy [61.5% Group
1, 55% Group 2, and 55.2% Group 3 (p = 0.01)], and implantation rates [80% Group 1, 75% in
Group 2, and 76% in Group 3 (p = 0.04)]. No significant differences were observed in biochemical
pregnancy (p = 0.08) or clinical pregnancy loss (p = 0.09). Controlling for patient age at oocyte
retrieval and embryo transfer, body mass index, endometrial thickness, embryo biopsy day, and
embryo quality at transfer, no significant differences were found in the odds of clinical pregnancy,
implantation, biochemical pregnancy, or clinical pregnancy loss across groups. Compared to Group
2, Group 1 aORs were 1.20 (95% CI 0.95–1.52, p = 0.12) for clinical pregnancy, 1.10 (0.96–1.42, p =
0.14) for implantation, 0.99 (0.78–1.23, p = 0.92) for biochemical pregnancy, and 0.98 (0.77–1.33, p
= 0.87) for pregnancy loss; Group 3 aORs were 1.00 (0.90–1.14, p = 0.97), 1.10 (0.90–1.18, p =
0.64), 1.00 (0.92–1.15, p = 0.96), and 1.10 (0.95–1.18, p = 0.30), respectively.

CONCLUSIONS:
Prolonged post-warming culture, even beyond 5 hours, does not adversely affect clinical pregnancy
outcomes in SEET cycles, suggesting that extended culture duration under optimal laboratory
conditions does not compromise embryo viability.

IMPACT STATEMENT:
Moderate variation in post-warming timing does not compromise the viability or pregnancy outcomes
of euploid embryo transfers.
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