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Abstract

Purpose To assess whether utilization of a mathematical ranking algorithm for assistance with embryo selection improves
clinical outcomes compared with traditional embryo selection via morphologic grading in single vitrified warmed euploid
embryo transfers (euploid SETs).

Methods A retrospective cohort study in a single, academic center from September 2016 to February 2020 was performed. A
total of 4320 cuploid SETs met inclusion criteria and were included in the study. Controls included all euploid SETs in which
embryo selection was performed by a senior embryologist based on modified Gardner grading (traditional approach). Cases
included euploid SETs in which embryo selection was performed using an automated algorithm-based approach (algorithm-
based approach). Our primary outcome was implantation rate. Secondary outcomes included ongoing pregnancy/live birth rate
and clinical loss rate.

Results The implantation rate and ongoing pregnancy/live birth rate were significantly higher when using the algorithm-based
approach compared with the traditional approach (65.3% vs 57.8%, p<0.0001 and 54.7% vs 48.1%, p=0.0001, respectively).
After adjusting for potential confounding variables, utilization of the algorithm remained significantly associated with improved
odds of implantation (aOR 1.51, 95% CI 1.04, 2.18, p=0.03) ongoing pregnancy/live birth (aOR 1.99, 95% CI 1.38, 2.86,
p=0.0002), and decreased odds of clinical loss (aOR 0.42, 95% CI 0.21, 0.84, p=0.01).

Conclusions Clinical implementation of an automated mathematical algorithm for embryo ranking and selection is significantly
associated with improved implantation and ongoing pregnancy/live birth as compared with traditional embryo selection in
cuploid SETs.

med Online. 2020 Oct;41(4):585-593. doi: 10.1016/j.rbm0.2020.07.003. Epub 2020 Jul 5.
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'is to investigate an end-to-end deep leaming model in identifying ploidy status through raw

the dataset of time-lapse videos with known outcome of preimplantation genetic testing for
ning model on raw videos was trained by the 80% dataset, and used to test the remaining 20%,
input and the PGT-A prediction as output. The performance was measured by an average arca
ceiver operating characteristic curve.

ipse video image, combined with PGT-A results, our deep leaming model has achieved an AUC
videos), in discriminating between aneuploid embryos (group 1) and others (group 2, including

ted a proof of concept and potential in recognizing the ploidy status of tested embryos. A larger scale
clusion criteria would be included in our future investigation, as well as prospective approach.

ming - Preimplantation genetic testing for aneuploidy (PGT-A) - Ploidy status
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O propdsito deste estudo fol comparar a avaliacao dos
videos de time lapse por embriologistas experientes
versus CHLOE-EQ (Fairtility) em quatro clinicas
Independentes.
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C H LO E ( Chloe

Avaliacdo embrionaria automatica e transparente
« Anormalidade

- Quantidade de pronucleos
- Anotacdes morfocinéticas
- Embryo Score

Avaliac&o objetiva e padronizada
« Elimina selecao subjetiva do embriao

- Consisténcia independente da experiéncia do embriologista

Acesso remoto
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CHLOE Software
Método novo:
SAO PAULO - 31 DE AGOSTO A 03 DE SETEMBRO Classificador condicionado ao tempo desde a fertilizacao (D1)

CENTRO DE CONVENGOES FREI CANECA

Pode ser usado mesmo que varios frames néo estejam disponiveis

Classificacdo de embridoes com base em:
» Desfechos: implantacéo
» Deciséo de experts (oito embriologistas seniors)

\ 4

MELHOR RESULTADOS
PERFORMANCE SUPERIORES

PODER DE PREDICAO MELHORADO

FA)

Chloe
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Nivel de concordancia:
* Morfocinética

Intra-Correlation Coefficient

Anotacéo manual

Numero de PN
Morfocinética )
Qualidade da MCI e trofoectoderma * Pronucleos
Utilizacao Kappa score

Eficiéncia da predicao:

5 Binary logistic regression
Clinica AN=147 7 » NN E i et
Clinica B N=40 AnotacGes automaticas JA hioce Sl
Clinica C N=143 A « Utilizacdo
Clinica D N=462 NUmero de PN » Selacdo para
oogtce transferéncia
Score Ly -
Ranque * Euploidia/Aneupléidia

Predicao de blastocisto (68hpi)
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SAO PAULO - 31 DE AGOSTO A 03 DE SETEMBRO

CENTRO DE CONVENGOES FREI CANECA 0.503 0.973 0.809 0.808
0.889 0.932 0.997 0.927 0.917
0.873 0.998 0.945 0.912 0.915
0.746 0.997 0.942 0.958 0.836
| 0.809 0.998 0.928 0.972 0.895
Correlagao
Moderada: 0.4-0.7
0.998 0.981 0.983
0.941 0.951 0.964 0.973 0.962

0.971 0.971
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95%

PN accuracy 99% (195/197) (606/641)

96% (801/838)

Concordancia Kappa
0.87 - muito forte
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CENTRO DE CONVENGOES FREI CANECA

CHLOE BLAST SCORE AUC=0.88 AUC=0.92 AUC=0.99 AUC=0.77

prediction of blastulation AUC=0.91
CHLOE EQ SCORE prediction AUC=0.87 AUC=0.81 AUC=0.96 AUC=0.91 AUC=0.90
Correlagﬁo of utilisation
Forte: >0.7
: 0.4-0. core prediction _ _ _ _
Moderada: 0.4-0.7 CHO'}EEIeESiCSm - trands;fe.r AUC=0.70 AUC=0.85 AUC=0.70 AUC=0.75
Fraca: <0.4
CHLOE EQ Score prediction AUC=0.75 AUC=0.67 AUC=0.65 AUC=0.65
of euploidy
CHLOE RANK prediction of AUC=0.72 AUC=0.70 AUC=0.86 AUC=0.71 AUC=0.71
utilisation
CHLOE RANK prediction of AUC=0.86 AUC=0.86 AUC=0.85 AUC=0.85

selection for transfer
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1. A CHLOE-EQ pode anotar automaticamente a morfocinética, contar o numero de
pronucleos e identificar a blastulacdo com um forte nivel de concordancia com
embriologistas experientes em diferentes clinicas

2. Em nosso estudo preliminar verificou-se que o software analisado atende satisfatoriamente
aos objetivos exigidos de um programa de |IA para avaliacéo e selecao de embrioes:

» Alto grau de correspondéncia com as anotacdes e decisdes tomadas pelos embriologistas.

« Elimina a subjetividade pessoal das anotacoes, 0 que permite a padronizacao dos processos.

« Aumenta a eficiéncia com a reducéo significativa do tempo gasto nas anotacgoes.
» E facil de utilizar e facil de integrar com os préprios sistemas da clinica.

3. Aincorporacao de ferramentas baseadas em IA, como o CHLOE, em clinicas com time
lapse, pode ajudar a melhorar a consisténcia na avaliacdo de embrides, a eficacia da previsao
da viabilidade do embrido, economizando tempo valioso do embriologista.
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