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Al is ideally suited to solve.....

1. Creating a Universal Language of BL Classification

Gardner & Schoolcraft

Istanbul Consensus scoring
system for Blastocysts

Veeck and Zaninovic
ASEBIR
Sjoblom classification system
ACE / NEQAS

Graduated embryo scoring




Al is ideally suited to solve.....

Out of 3 9 5 blastocysts,

5 embryologists from different countries

could only agree classification in 8 9 embryos (23%)
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Al is ideally suited to solve.....

3. Improving efficacy of diagnosis by harnessing the full power of big data

Demographics PGT

Treatment type, o
Morphokinetics

drugs, dose _ _
We are drowning in data —
Folliculogram & 40_3.2 million data
: points per embryo
thirsty for knowledge
Clinical +

: Proteomics
laboratory practice

Standards of care Embryo image




Precision Medicine

Without Personalized Medicine:
Some Benefit, Some Do Not

Patients n

Therapy

o “ | ®
Benefit No benefit Adverse
effects



Precision Medicine

Personalised Medicine >‘\§

Without Personalized Medicine: With Personalized Medicine:
Some Benefit, Some Do Not Each Patient Receives the Right Medicine For Them
. 2 Y c
Patients n Patients
> === Biomarker
l %% T Diagnostics
Therapy . " -
' | — 8 @S Therapy
& | & , |
0 i 1
Benefit No benefit Adverse ﬂ

effects Each Patient Benefits From

Individualized Treatment
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Demographics

PREDICTION

Mosaic
LB-

Mosaic
LB+

Ploidy LIVE BIRTH

Embryo Selection

ICM

Expansion

Blast static Image
CLASSIFICATION

Good

Poor

Blastocyst Morphology
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Current application of Al in ART



Current publications have focused on predicting outcome

up to the stage of pregnancy

npj | Dig

Deep learning enables robust assessment and selection of
human blastocysts after in vitro fertilization
Pogeh Dowad , B L,
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ORIGINAL ARTICLE

Feasibility of artificial intelligence for predicting live birth
without aneuploidy from a blastocyst image

Yasunari Miyagi 2 © | Toshiiro Habara® | Rei Hirata® | Nobuyoshi Hayashi®

Deep learning as a predictive tool for

fetal heart pregnancy following

time-lapse incubation and blastocyst
transfer

©.Tran'*, 5, Cooke®, um '\and DX. Gardner’
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153511
10% PPV
p<0.001

PREDICTION




Current application of Al in ART: [Sggle]aeRST-1l-To1d o] s IR -YeIei V[ =
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Efficacy of Al predicting outcome surpasses current technologies

Accuracy

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
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Rocha et al. (Unpublished)
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Patient Image only Patient Patient Image only Proteomics
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Image Image + N =37

Morphokinetics

17 pos, 23 -ve






STORK positive STORK negative

-

_“( ‘
)9 P. Khosravi
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Current application of Al in ART: 08 o Tgs N

study limitations

more research needed
Focusing
on Live
involving more clinics Birth
involving more diverse data Outcome

Bigger data sets

" implantation LIVE BIRTH
“—-——‘L__1uu e [ [

CLASSIFICATION PREDICTION




Would patients welcome live access to videos?

A
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Do You think patients would welcome live access to videos?

Patients would not be interested

Patients would be interested



Do You think patients would welcome live access to videos?

Irrespective of Patient's wishes, our clinic

would be against giving patients live access _ 45%

to videos

Patients would not be interested I 3%

Patients would be interested _ 52%
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100%

seeing images was very powerful and calming
"

(nv wrvey

@ positive experience
-—

L TR

PATIENT ENGAGEMENT TOOL

3-4 times/day

number of times the average couple look at
Images




Using Al to educate patients and manage their expectations
of their persons ance

f having a baby



Al uses before embryo created.

Gamete donation Stimulation

programmes Management Oocyte collection Semen Analysis Oocyte diagnosis

Searching

Al uses after embryo created.

, iy
Sl tuteies :
'Q\‘;_ ‘\\

Live + alarmed Assisted Biopsy Live + alarmed Assisted ET Equipment monitoring
KPI assessments QC assessment




Al uses other than embryo selection

[z =12] | Imperial College
London




What type of storage
does your clinic use?

. Liquid Nitrogen storage
~ Vapour Nitrogen storage

' Mixture of Liquid and Vapour phase storage

43%

3 3

57% 1
67% 67% N
Tank failure Difficulty to Difficulty to Staff injury Difficulty in Discarding other
locate a identify a maintaining or warming
sample sample an an

accurate incorrect
inventory sample







THE TMRW LABWARE

RFID ON EVERY EMBRYO

- LINEAR BARCODE

EYE READABLE
RFID CHIP

RFID CHIP

LAYERED, LIGHTWEIGHT
RFID CHIP 2D BARCODE NASA AEROGEL

THE TMRW CRYO-DEVICE THE TMRW BEACON, AN RFID-ENABLED VIAL THE TMRW CRYO-CASSETTE




THE TMRW

CRYO ROBOT




THE TMRW SOFTWARE
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REGISTRATION
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LAB BENCH

RFID-ENABLED

©

THE BEACON
HOLD CRYO-DEVICE

@ RADENASBLED

SAFE TRANSFER




Future application of Al in ART:

Equipment Monitoring = predicting non-conformities

Increasing opportunities of DATA capture:
i.e. RFID traceability, increased senor number and type

LEARNING from data capture
i.e. prediction of equipment malfunction

PREDICTION of equipment malfunction

PREVENTION of equipment malfunction




How do we evolve evidence based learning as a field?

Prospective cohort study with Huge Diverse

data using Al

N2

/S
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6 1 t7

t4 l 5 A

Need LARGE diverse

data at global scale to
mitigate BIAS

Does RCT controlled
“Insufficient evidence” cohort reflect clinical
reality?

403.2 Million data points

8

&L to teb o JERSERED

.......

-------

..........................................................................

1 s

Secure infrastructure
for global knowledge
sharing

40



How do we evolve evidence based learning as a field?

Prospective cohort study with Huge Diverse

W

/S

data using Al

Need LARGE diverse

data at global scale to
mitigate BIAS

Does RCT controlled
“Insufficient evidence” cohort reflect clinical
reality?

g &8 &

Secure infrastructure
for global knowledge
sharing

41
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TO CREATE A GLOBAL DATA-H
ACROSS IVF CLINICS

THAT IS LEGAL, ETHICAL, INFO
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Clinics currently operate independently, unable to share data (legal limitations)

88 &
e 888 8

o &g &
& ol
8 s o)

A barrier for information management and Al research between clinics

&
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Apricity provides the legal and practical solution for clinics to become ready 2
for Al research
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S

({005 (((
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<=
DATA PREPARATION Al TRAINING + VALIDATION BRINGING Al BENEFITS TO PATIENTS

Al Algorithm Al algorithm tested
Collect Visualize developed in data hub compliance  worldwide  algorithm
maintenance

Software Regulatory * Al accessible  Ongoing

46



Secure Blockchain Architecture custom made for IVF

Data never leaves hospitals, only algorithms travel.

Network is only accessible by authorised clinics.

AV

7/

47



a technological framework making it possible for

Benefits of Al to reach patients faster

clinics from
around the

world

Secure Architecture
based on blockchain

Data never leaves hospital,
\_ only algorithms travel

~

Feedback loop to patients

AV
/S

Al Solutions

Evidence-based,
data-driven Algorithms

49



Framework designed for collaborative data science projects on sensitive data

Privacy
In line with regulation, identifiable information
is not accessible

Traceability & Transparency

all interactions with local data are tracked:
what data was accessed, when, by whom, for

& what purpose

Accountability

Server owner fully controls who accesses what
data

(«

((©

Security

unauthorised access is not possible

2
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Clinics control external access to the dedicated server

send the algorithms to
be trained in their

) ‘ dedicated server data
= F S p—
[t F
S00 os=8
Clinics can modify

access permission rules
at will

= = -
= | ‘0_1 Clinics choose who can
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How does information flow through the Datahub

) S
Permission 7/\\\* O pHCl tg
Management 0

™ HYPER!

W FABRIC

Clinics o

. Copy structured -
g= = @e Iy
5 = ] FOUNDATION ‘-
Clinics informatic @ Servers dedicated Data Analysts
systems to the Datahub Increased Learped design algorithms
intelligence algorithm
algorithm EffiZacy

Clinic staff anonimise the data and, following witnessing to ensure compliance, move data to servers dedicated to the Datahub
Data Analysts (From Apricity, from other clinics, from other member Al organisations) design algorithm based enquiries

blockchain implementation that adheres to Fabric pre-defined protocols which define how the Fabric components interact (write only, smart
contracts....). The ledger is immutable.

Training is done by federated learning. Training and validation phases are distributed and coordinated
9 Learned algorithm and efficacy data is accessible to external data anaysts

-
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All the data remain the property of the clinic. Only models and algorithms travel on the network, not data. Using Hyperledger Fabric, a permissioned

Al algorithms travel from dataset to dataset, learning locally on data, but return without the data, with increased intelligence having learnt from data.
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Mutually Beneficial Relationship

APRICITY CLINIC

< Advise clinics on data capture +
automation to ensure high quality data

<+ Provide expert assistance to install and
maintain the network and all the
documents needed

< Obtain the competent authorities’
approval to conduct studies

< Ensuring system compliant with legal,
ethics, information governance, data
security standards

< Consistency and agreement between
alliance members in data capture /
organization

<+ Develop API for data capture

<+ Provide local resources (1 staff
member + 1 server per clinic)

<+ Collect the data, format appropriately,
transfer to server

< @Gain patient consent

<+ Local ethical approval

<+ Use Apricity data hub for evidence
based learning

53



Where are we now?

PRE-CONTRACT SIGNED

Apricity Data " Agreement in
Hub explained Principle

Current agreement
from 200k
cycles/annum including
Asia, Europe, Middle
East, North and South
America

Team of Trained Data
engineers & Data
analysts

PRE-AI
Install Server Train Clean
Clinic Data
First clinic

installation in Q1
2020

Al

Al Algorithm
developed

Al algorithm tested
in data hub

Present
+

Publish

Software

A
/I

GO TO MARKET

Al accessible  Ongoing
worldwide  algorithm
maintenance

Regulatory
compliance

54



Making Al Accessible to all IVF clinics

To evolve evidence based medicine and
invigorate the best type of intelligence:
the one that is not artificial

Cristina Hickman cristina@apricity.life
Celine Jacques celine@apricity.life
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