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..adjusting for multiple comparisons. Notably, in 35-37 years olds (n¼ 495),
AUCs were 0.63 for iDAScore, 0.62 for KIDScore, and 0.61 for Gardner cri-
teria, showing a robust ability to predict pregnancy across all methods. Similar
patterns were observed in all other age groups, with no significant disparities
in pregnancy prediction models (P-value > 0.05).
Limitations, reasons for caution: Given its retrospective nature, this study
has inherent limitations. A prospective, controlled study would provide more
definitive insights.
Wider implications of the findings: ML-based models are innovative, but
they do not significantly exceed the predictive ability of traditional embryo as-
sessment across a range of patient ages. Such models are not a panacea yet,
but a data tool to increase reproducibility that might have over-promised and
under delivered on clinical impact.
Trial registration number: not applicable
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Study question: Is the longitudinal growth pattern of euploid embryos asso-
ciated with live birth rate?
Summary answer: Embryos with lower growth variance score (GVS), i.e.,
pointing towards a steadier growth during time-lapse monitoring (TLM), have
higher live birth rates.
What is known already: Dynamic TLM imaging has been increasingly
adopted by fertility clinics as an attempt to improve the ability of selecting
embryos with the highest potential for implantation. Many authors have iden-
tified and incorporated markers of embryonic morphokinetics into decision
algorithms for embryo (de)selection. However, longitudinal changes during
this temporal process, and the impact of such changes on embryonic compe-
tence remains unknown. Aiming to model the reference ranges of euploid
embryonic growth as a single growth trajectory might provide an additive
value to blastocyst morphological grade to identify highly competent euploid
embryos.
Study design, size, duration: This observational cohort study was per-
formed in a tertiary referral IVF centre between October 2017 and June
2021, including a total of 340 single euploid autologous frozen embryo trans-
fers. Pre-implantation genetic diagnosis for aneuploidy (PGT-A) performed by
next generation sequency (NGS). Pregnancy outcomes were assessed as live
birth, pregnancy loss or not pregnant.
Participants/materials, setting, methods: Standard morphokinetic
parameters (tPB2 to tEB) of all euploid embryos cultured in TLM system
were used to develop the reference ranges for the growth variance score
(GVS) model. Nuclear errors at two- and four-cell stages, and blastocyst
grade before trophectoderm (TE)-biopsy were also annotated. GVS of eu-
ploid embryos was evaluated for its association with pregnancy outcomes,
and to its predictive ability to live birth potential over TE and inner cell mass
(ICM) grade morphology.
Main results and the role of chance: A total of 189 (55.6%) euploid trans-
fers resulted in a live birth, 48 (14.1%) in pregnancy loss and 103 (30. 3%) did
not result in pregnancy. The median time for euploid embryo blastulation was
109.9 hours (95% CI:98.8-121.0 hours). Lower quality ICM (OR: 0.13, 95%
CI: 0.05-0.33, P< 0.001) and TE (OR: 0.46, 95% CI:0.22-0.94, P¼ 0.034),
multinucleation at 4-cell stage (OR: 0.042, 95% CI:0.21-0.84, P¼ 0.016) and
higher GVS (OR: 0.59, 95% CI: 0.45-0.77, P< 0.001), significantly decreased
the odds of live birth. In the multivariable analysis, only GVS (OR: 0.62, 95%
CI: 0.46-0.84, P¼ 0.002) and lower ICM quality (OR: 0.21, 95% CI: 0.06-
0.65, P¼ 0.009) had a significant effect on live birth. There was a significant
trend towards higher live birth rates with lower GVS among embryos of

similar ICM grades: 85% vs 65% live births in low vs. high GVS for embryos
with ICM type A, 76% vs. 48% for ICM type B, 67% vs. 21% for ICM type C,
respectively (P for trend <0.001). Addition of the GVS to embryo morphol-
ogy model (ICM, TE, biopsy day) significantly improved the model’s ability to
predict live birth (AUC: 0.67 vs. 0.62, P¼ 0.015).
Limitations, reasons for caution: The exclusion of IVF cases limits the
utility of the model to ICSI-derived embryos. The utility of GVS should be
replicated further in external cohorts to confirm its reproducibility in other
clinical and laboratory settings.
Wider implications of the findings: By capturing the dynamic growth pat-
tern of embryos, GVS may serve as a valuable tool in prioritizing PGT-A
tested embryos for transfer. Its impact was even more prominent for select-
ing suboptimal blastocysts, which is a more challenging subset of embryos to
choose due to their likelihood of reduced viability.
Trial registration number: Not Applicable

Abstract citation ID: deae108.547
P-176 A novel electrophoretic sperm isolation system achieves
equivalent ICSI outcomes to the combined density gradient
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Study question: Does an electrophoretically sperm isolation method, the
FelixTM system, have clinical or operational advantages over the combined
density gradient centrifugation and swim-up (DGCS) method?
Summary answer: The FelixTM system produces results that are compara-
ble to the DGCS method, however, FelixTM has the ability to isolate
spermatozoa more efficiently.
What is known already: The isolation of healthy spermatozoa to improve
ART outcomes has received enormous attention in the literature recently.
Although swim-up and density gradient centrifugation are the most common
sperm separation methods, the optimal technique is still unclear. Recently, good
sperm selection approaches using various non-centrifugal devices have emerged.
Previous reports have shown that a quick and simple sperm separation device,
the FelixTM system, can isolate high-quality spermatozoa and improve the results
of ART. The FelixTM system combines electrophoresis and separation mem-
branes to collect negatively charged mature normal sperm.
Study design, size, duration: A prospective oocyte sibling study was con-
ducted between March 2023 and December 2023. The study involved
infertile couples (n¼ 45) with a semen volume of 2.3 mL or more, a motile
sperm concentration of 2 million/mL or more, maternal age under 43 years,
and at least four mature oocytes at the time of oocyte retrieval. Ejaculated se-
men was prepared separately using DGCS and FelixTM on the day of oocyte
retrieval and subsequent ICSI results were analyzed.
Participants/materials, setting, methods: In the DGCS group, semen
was layered on a 45/90% of sperm grad and centrifuged for 15 minutes, fol-
lowed by a 30 min swim-up. Subsequently, 0.3 mL of supernatant was
collected. In the FelixTM group, 0.3 mL of sperm was collected following six
minutes of membrane hydration and electrophoresis. Sperm concentration,
total motility, progressive motility and DNA fragmentation (SDFR) were mea-
sured. Fertilization, blastocyst development, good-quality blastocyst
development, and embryo utilisation rates were also assessed.
Main results and the role of chance: The average female age at the time
of oocyte retrieval was 36.5 § 4.0 years, and the average male age was
38.1 § 5.9 years. Of 401 oocytes, 200 and 201 oocytes underwent ICSI using
sperm prepared by DGCS and FelixTM, respectively. The average processing
time of FelixTM was significantly shorter than that of DGCS (54.0 § 4.3 vs.
7.4 § 0.2 minutes, p< 0.001, respectively). No significant difference was ob-
served between the DGCS and FelixTM groups for sperm concentration
(p¼ 0.49), motility (p¼ 0.05), progressive motility (p¼ 0.34), and SDFR
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..(p¼ 0.09). Furthermore, there were no significant differences between the
two groups with regards to fertilization rate (81.0% vs. 80.6%, p¼ 0.92), blas-
tocyst development rate (52.9% vs. 58.4%, p¼ 0.60), good-quality blastocyst
development rate (26.1% vs. 35.7%, p¼ 0.06), and embryo utilisation rate
(54.3% vs 58.0%, p¼ 0.50).
Limitations, reasons for caution: Although the DGCS method was used
as a comparison group, it is necessary to compare the FelixTM system with
DGC alone, swim-up alone, or other sperm isolation methods. Larger, more
powered studies are required to determine the impact on pregnancy and live
birth outcomes.
Wider implications of the findings: The FelixTM system is a viable option
for sperm isolation. While DGCS requires complicated procedures and time-
consuming process including centrifugation and incubation; FelixTM requires
six minutes only. The FelixTM system reduces processing times significantly
and therefore can improve laboratory operations and workflow.
Trial registration number: Not Applicable
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P-177 BlastAssist: a deep learning pipeline to measure
interpretable features of human embryos
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P-178 Putrescine supplementation enhances embryonic
development in patients with Recurrent Implantation Failure
(RIF)
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1CHA Fertility Center, Gangnam, Seoul, Korea- South

Study question: Does putrescine, a type of polyamine, affect embryonic de-
velopment in patients with recurrent implantation failure (RIF)?
Summary answer: Putrescine supplementation on cumulus-oocyte com-
plexes (COCs) was associated with better embryologic development from
fertilization to blastulation in patients with RIF.
What is known already: Putrescine, a type of polyamine, plays a role in
cell growth and proliferation. Several animal studies suggest the potential
impacts of putrescine on embryo development, but its effects on human IVF
have yet to be extensively studied.
Study design, size, duration: This retrospective study analyzed 442
patients who have undergone IVF cycles three or more times from January to
December 2023. The average IVF cycle number of RIF patients was 7.4 times.
A total of 1356 oocytes from the putrescine group and 1391 oocytes from
the control group underwent aspiration and ICSI. Further analysis was con-
ducted by classifying RIF patients into two groups: patients under 40 years of
age and patients over 40 years of age.
Participants/materials, setting, methods: COCs were cultured for
4 hours in a culture medium supplemented with 0.5mM putrescine. 2 hours
after oocyte collection, cumulus cells were denuded, and ICSI was performed.
Embryonic development was evaluated based on fertilized oocytes (2PN),
good quality embryos (GQE) on day 3, and blastulation rates on day 5/6.
Group differences were analyzed using t-tests and chi-square tests (p <

0.05).
Main results and the role of chance: When maternal age was �40, the
fertilization rate in the putrescine group was significantly higher than that in
the control group (86.6% vs. 80.5%, p¼0.002). The putrescine group had a
numerically higher proportion of embryos with top-grade morphology on day
3 (47.8%, compared with 53.3% for control; p¼0.057), without statistical sig-
nificance. Additionally, the rate of blastulation on day 5 indicated a significant
difference between the two groups (14.5% vs. 6.1%, p¼0.0001). Further
analysis was conducted in younger patients (<40 years old), and it also
showed a significantly higher fertilization rate (89.7% vs. 71.1 p¼0.0001) and

blastocyst development rates on the day 5 in the putrescine group (22.3% vs.
11.1%, p¼0.0001), respectively. This study suggests that putrescine supple-
mentation can be utilized to improve embryo quality and facilitate blastocyst
formation in IVF procedures for patients with RIF, irrespective of age.
Limitations, reasons for caution: Putrescine supplementation in IVF
showed improved fertilization and blastulation rates, but caution is needed
due to the small sample size used. Therefore, a larger sample size will help
improve the robustness of the conclusions drawn with respect to the
embryologic development in patients with RIF.
Wider implications of the findings: The study’s findings suggest that pu-
trescine supplementation in IVF may enhance outcomes for patients with RIF,
potentially leading to personalized treatments.
Trial registration number: not applicable
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Study question: This study aimed to investigate the influence of cytoplasmic
strings (CSs) on the development and quality of the embryo.
Summary answer: Blastocysts with CSs exhibited accelerated development
from t7 to the tB stage and a higher rate of good-quality on day 5.
What is known already: Time-lapse (TL) culture during in vitro fertilization
is an established method for evaluating the morphological and morphokinetic
features of embryos. CSs, identified through TL culture, are among the char-
acteristics of developing embryos. Although the impact of CSs on embryo
quality is recognized, their specific functions in human embryos remain
unclear.
Study design, size, duration: This retrospective study was conducted from
January 2022 to December 2022. A total of 1050 injected oocytes were cul-
tured in the EmbryoScopeVR (Vitrolife),with images captured every 20 minutes
for 5-6 days. CSs are observed the straight lines connecting the inner cell
mass to the mural trophectoderm. On days 5-6, the presence of CSs was
assessed in 610 blastocysts.
Participants/materials, setting, methods: The evaluation of differences
in development rate and quality related to CSs was conducted using morpho-
logical or morphokinetic parameters: the time to second polar body
extrusion (tPB2), time to pronuclei appearance and fading (tPNa, tPNf), time
to reach 2–8 cells (t2, t3, t4, t5, t6, t7, t8, t9), time to the start of blastulation
and blastocyst formation (tSB, tB). Statistical analysis employed Student’s t-
test for developmental time and the Chi-square test for quality comparisons.
Main results and the role of chance: Blastocysts were categorized into
Group 1 if they had CSs and Group 2 if they lacked CSs. No differences in
developmental rates between the groups were observed until the t6 stage.
However, from t7, the pre-cleavage stage, to the tB stage, the Group 1
exhibited a significantly faster developmental compared to the Group 2 (t7:
56.97h vs. 58.82h, p ¼ 0.013; t8: 61.68h vs. 63.39h, p ¼ 0.049; t9: 72.05h
vs. 74.63h, p ¼ 0.001; tSC: 82.32h vs. 85.56h, p < 0.001; tM: 92.60h vs.
95.48h, p < 0.001; tSB: 105.11h vs. 107.57h, p ¼ 0.004 and tB: 114.73h
vs.117.97h, p ¼ 0.001). In examining of good-quality embryos (GQE) on day
5(� grade BB), there was a notable association in Group 1, demonstrating
71.6% compared to 28.4% in the Group 2 (p < 0.001).These findings indicate
a positive correlation between the presence of CSs and embryo developmen-
tal progress and quality.
Limitations, reasons for caution: The determination of CSs relies on vi-
sual evaluation, containing the potential for subjective bias. Future research
requires an automated time course monitoring system for more objective
methods for identifying CSs to improve accuracy.
Wider implications of the findings: This research has advanced our com-
prehension of the impact of CSs on embryonic development. Moreover, the
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