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P057 Can EMA, an end-to-end artificial intelligence (Al)-powered platform for fertility clinics, aid in the efficiency
of conventional embryo evaluation? An efficiency case study
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Purpose and Objectives: The occupational stress often experienced in IVF labs due to high-demand/low-control
working conditions can manifest itself in reduced capacity and embryologist burnout. There is a need for more
standardized workflows that optimize efficiency, productivity, and capacity. This is even more apparent following the
introduction of time-lapse systems (TLS) into the laboratory. Though TLS enables more comprehensive embryo
readouts, the need for manual annotations and interpretation increase workload and embryo evaluation variability. In
this study, we perform a real-world efficiency and agreement analysis for EMA (AiVF, Israel), an Al-powered platform
designed to assist embryologists in evaluating embryo quality. EMA's automated outputs may overcome many of the
challenges described above.

Methods: We manually calculated embryo evaluation performance time with and without EMA, which records a
continuous score for every embryo. Calculated by: average time spent by 3 senior embryologists to evaluate embryo
quality and record decisions (transfer/freeze/discard) per embryo using published consensus guidelines and EMA
software. A total of 526 embryos from 49 cycles were included. This analysis was restricted to cycles where 2 good-
quality blastocysts were eligible for evaluation. Agreement between embryologist's majority vote and EMA's ranking
model was also quantified.

Results: Manual evaluation time without and with EMA: 3.1 minutes versus 30.9 seconds per embryo, respectively.
Percent reduction in evaluation time: 83%. Time range (seconds) for embryo evaluation using EMA: 25th /75th
percentile - 5.1 and 31.2, respectively. Agreement rate between embryologist majority vote and EMA reached 72%.
85% of embryos deselected by embryologists were similarly scored as low quality by EMA.

Conclusions: Benchmarking and comparing efficiency measurements with and without the use of EMA is used to
understand how EMA can standardize and aid in the efficiency of repetitive clinic workflows. Results from this study will
further be used to quantify EMA's impact on clinic productivity and operational capacity.
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Purpose: The impressive performance of Al tools that distinguish between top/good/poor embryos for implantation
prediction has been shown in numerous published reports. We hypothesize that this does not reflect the Al's "real-
world" efficacy; characterizing Al performance on a dataset using top/poor embryos that would otherwise be manually
selected/deselected skews its presentation of efficacy and benefit. To reflect true clinical utility, the performance of Al
tools should be assessed using a cohort of homogeneous B-grade embryos -- i.e., the subset of embryos most relevant
for Al decision-support. In this context, we compare the discriminative performance of EMA (AiVF, Israel), an Al
platform for embryo evaluation, and another commercially available embryo scoring tool.

Methods: We used a multicentric annotated dataset of 647 blastocysts with known implantation data (KID). EMA and
the commercially available tool were used to output numeric scores for each embryo. We examined the distribution of
scores, through their averages and quartiles, for each category: top, good, fair (A, B, C-grade embryos, respectively).
We then focused on the subset of embryos that were not top/poor quality (i.e., B-grade embryos).

Results: Manually graded A/B embryos from the dataset had comparable implantation rates (67% and 65%,
respectively, no difference); likewise, mean EMA scores for the two categories (A/B) were comparable (p=0.24; no
difference), accurately reflecting the KID. A statistical difference in scores was observed for the commercially available
tool (p<0.01), inaccurately reflecting the KID. When examining the distribution of scores for B-grade embryos only, EMA
showed statistically higher scores for the B-grade implanted group, compared to the B-grade nonimplanted group
(p=0.03). This difference was not observed for the commercially available tool (p=0.33).

Conclusions: When focusing on the subset of embryos most relevant for Al analysis, EMA more accurately
differentiated between implanted/nonimplanted subgroups and reflected the KID. EMA offers clinical benefit to enable
objective, accurate embryo evaluation decision-support.
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support, and a commercially available embryo scoring tool

Vladimiro Silva®; Daniella Gilboa?; Maya Shapiro?; Inés Couceiro’; Juliana Simées®; Daniel Seidman?
IFerticentro Fertility Clinic; ?AiVF Ltd.

Purpose: Several semi-automatic tools for scoring embryos claim to decrease inter- and intra-user variability while
increasing reproductive outcomes in the IVF lab. However, the clinical utility of these tools in a real-world setting is
debated since they rely on manual annotations and movement of data. In this analysis, we externally validated the
accuracy of EMA (AiVF, Israel), which uses a convolutional neural network (CNN) with ResNet50 backbone to assess
embryo quality and developmental competence, and a commercially available semi-automatic tool that processes
annotated morphokinetic/morphological parameters to rank embryos.

Methods: A retrospective analysis on 643 embryos with known implantation data (KID) from a single European fertility
center that employs both models in the lab. The performance of both models for predicting implantation was
compared using the area under curve (AUC) of the receiver operating characteristic curve. Student's t-tests were used
for statistical analyses.

Results: AUC values for the semi-automatic tool and EMA were 0.58 and 0.62, respectively. EMA outperformed the tool
in sorting embryos by implantation outcome across all possible thresholds, as a relation of false positive rate and true
positive rate. AUC for the semi-automatic tool was lower than the value recorded in previously published reports,
highlighting the need for clinical validation and generalizability during model testing. Both models showed statistical
differences between mean scores for implanted/nonimplanted embryos (p<0.01). Both models showed statistical
differences between mean scores for grade-A/grade-B embryos (p<0.01), demonstrating robust ability to distinguish
between morphology classes.

Conclusions: Both models' learned features are rooted in biologically meaningful parameters of the embryo that relate
to its quality and implantation outcome. EMA's improved performance may indicate that it applies its learned features
more robustly and objectively than the semi-automatic tool, which relies on manual annotations as input parameters.
EMA's automated framework increases standardization without compromising on performance.
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