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Population Decline in the World

| 1 su 7 coppie ¢ infertile ©ms)
7 births ? 1 su 6 individui ¢ affetto da ridotta fertilita

(Int ] Gynaecol Obstet.162:368—74, 2023)

In Italia 60.000 nuovi casi all’anno:

40% maschi 40% femmine 20% entrambi

(Fonte: ISS)
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In vitro

Live Birth Probabilities from
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4. Cell division
] \ The fertilized egg starts dividing and is
now called an embryo.

5.Implantation

The embryo attaches to the
mucosa in the uterus, where
it continues to develop.

3. Fertilization
One sperm fertilizes the
egg. A reaction in the egg
blocks other sperm from
entering.

Uterus

2. Ovulation
The egg is released and starts
its migration to the uterus.

1. Egg maturation
An egg matures in the ovary.

3.Implantation
When the egg has divided
afew times it is transferred
back to the uterus where
the egg attaches to

1. Egg isolation the mucosa,
Then: Laparoscopy

Now: Ultrasound and thin needle

2.Fertilization

Sperm is added to fertilize

the egg.

IVF is used when sperm and egg can not meet under normal conditions.
Common causes include obstructed fallopian tubes, too few eggs or
impaired production of sperm.

© The Nobel Committee for Physiology or Medicine 2010
lllustration: Mattias Karlén
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- Motpheus: the greek god of nightmares and dreams
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6047 embryo

Morpheus Embryo Evaluation Pipeline

Signal extraction and
normalization

s, time lapse video up to 7 days of culture
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Al predictive ability and confidence at different days Cfé

Balanced Accuracy by Embryo Type (Not_vital Merging, 3 Days)

090

0.85

0.80

F1 Score

0.75

070

065

e ConvTran
m LSTM
A ROCKET

Performance of the 3 Al
models at different days

- -
BT
- - -3
- g |
L P L
- P
’—’ - Jl‘
- -
- -
-7 vt
> Pt
e Srtal
- -
-~ i
- -¥
e
e
t’/,
T
-

L
%
-

3 days 5 days

during development

Al Model Performance over Time

Embryo development

7 days

Balanced Accuracy

0.8

4
@

14
ES
L

0.21

0.0-

Overall 2.1PN 2PN
Embryo Type

Clinical Decision Matrix
(Not_vital Merging, 3 Days)

4 >3eN
Safe Zone [ ] 2.134 3PN
& =N
2PN 2PN
+ +' 2PN @ 21PN
@ PN ey
4 >N
¢ 3N
Caution Zone ® v
$8 1°en
High-Risk Zone
@ 1N @ 118 A rot_nnot_vital
04 05 06 07 08 09 10

Balanced Accuracy

B ROCKET
s LSTMFCN
EmE ConvTran

not_vital

Model/Stratum
Model

ROCKET
LSTMFCN
ConvTran

Stratum
11PN
1PN
21PN
2PN

3PN
>3PN
not_vital



DA

UNIVERSITA DI PAVIA




Take Home Messages

« La collaborazione tra biologi dello sviluppo e bioingegneri € cruciale per rispondere a domande irrisolte
in merito all’acquisizione e al mantenimento della competenza di gameti ed embrioni

* Nei laboratori di IVF si producono quotidianamente grandissime quantita di dati, video e immagini che
richiedono queste collaborazioni per farne fruttrare il potenziale conoscitivo e scientifico

* In termini di utilita clinica, la standardizzazione e I'automazione che derivano da questa collaborazione

sono fondamentali a ridurre il workload tecnico per incrementare il workload cognitivo e le capacita di

counseling al paziente
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