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From Hippocrates to Al in Health

Medicine must be based on detailed observation,

and experience in order to establish a diagnosis,
s, Nentdeshinelpgies produce close to a zettabit (1 billion
gigabytes) of data per year

methodology = physicians of ancient times
D use their intellect and five senses in order to
formation about their patients.

Al-powered systems can now process huge amounts of
data, generating information that facilitates the
creation of new knowledge and insights

AlCTI 4



Al for a better health

better health monitoring, better diagnoses and more
personalized treatments, as well as live a healthier
and more independent life

To address....

Ageing population and chronic diseases Sustainability

Lack of health personnel

Inefficiency of healthcare Healthcare inequities
systems

AlCTI 5




-
Al as a key driver

Al Technology
|

Advanced
health

|
| | |

Predictive Participatory Personalized

AlCTI 6



-
Main application domains in the healthcare sector

e Radiology e Drug discovery
e Emergency e Clinical trials
medicine e Personalised
e Surgery medicine
e Risk prediction
e H o o
ome sare Al in Al in
e Cardiology.... L. . .
clinical biomedical
practice research
~  Alin
Al in Public health
Health administra
tion
¢ Global health \ ¢ Scheduling
N ya * Patients’ flow
. > management
\ -

Al @T I ~— e Healthcare audits ,



Barriers and Risks
Risks......

Al algorithms errors due to exs: data

shift between Al training data and real- 2d lici ithi h
world data, unexpected variations in _ lack of transparency and Policies within those

.. . . . tin healthcare in
clinical contexts and environments trust: lack of understanding N8

I A and trust in Al
-— Privacy and security issue: risk

. —— of data being exposed, shared
Gaps in Al accountability: \ND... without any consent, re-

Legal gaps in  current .
, . . — _ _ purposing, etc.
The lack of trust in regulations, lack of ethical and indering the wider adoption, Whusissuss-arvunu-nivegraug 11cW

technologies into curt legal governance for Al -hallenges identified by relevant stakeholders in EU MS
I —

Obstacles to implementation in real-

Misuse of medical Al tools: world healthcare: limited data
lack of training, lack of digital quality, lack of clinical & technical
literacy among patients.... integration and interoperability of Al

with existing clinical workflows

AlCTI :



Strategies for Al wider adoption

Innovation is such only when: it is ° QJQ):“ &i’
implemented and produces benefits towards a m haY
specific goal % L : “’3

Hor

Starting from the need and analyzing a possible
solution in terms of: feasibility, available resources,
acceptance from users standpoint, management
and sustainability elements

AlCTI 9



Steps for Al wider adog

Needs and
contexis
analysis

Co-design &
stakeholders’

Evaluation &
monitoring

To ensure, data
quality > trust > &
Al adoption

~_

AlOTI Al based services/tools

10
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Intelligent decision system based on activity

recognition in the operational environment of aging

State Program for R&D&I Oriented to the Challenges of Society.
IP: Macarena Espinilla Estévez (Universidad de Jaén)
Funding Entity: University of Jaén (ASIA) and Ageing Lab Foundation
Partners: FIWOO - Emergya




The ACTIVA case study

"= ACTIVA Co-designed with end users and
_ o according to their reported needs
* Inteligent Decision System (primary; and elderly people. And
— Based on activity recognition secondary users; carers, nursing
— Older adults homes/residences home staff )
* Object:

— To improve QoL

Older Adults: increases their security by knowing that they are being monitored in real time
and that any anomalies are immediately reported.

Formal/informal caregivers: reduces stress by knowing at all times where each elderly
person is and what he/she is doing in the nursing home

* System /Sensors \

— To recognize older adults’ activities - Environment
— To notify unusual habits to the caregiver through a o - Objects
dedicated app —_— @
N2 .
"~ I | @
)

AlICTI \ T /




The ACTIVA case study

Explainable Al algorithms:
used to locate the person
within the residence and

monitor activity. Al to
classify the location of the
person and the performed
activity in

AlCTI

\
() &0
S Vgt
No explicit ‘ ‘ Wears
interaction
Inhabitant Caregiver Administrator
N A
[f ¥ N ¥ N Check floor Check t\\
i status ecK system
status
Il v
| u
|ﬂ
\\\ ® ACTIVAapp  Dashboards
Environmental Sensors Healthcare Device Monitorin
N ) P c y,
i CTIVA SYS )

Predictivity

and

Personalised

monitoring
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Switching to a data-driven healthcare to
I Week

enable an integrated and personalized care

June 20-23, 2022

THE KEY CHALLENGES

Data is proliferating but attaining the full value
from it remains a challenge.

The movement to a value-based care model,

of European healthcare focusing on prevention and wellbeing

organizations considers
integrated care and new care
delivery models as a top
business priority

Source: IDC Europe, Healthcare and Life Sciences Insights, Internal, February 2022



AI can transform the way healthcare is "'Week

delivered June 20-23, 2022

European Healthcare providers adoption and
investment plan for Al

63% By 2025, 35% more providers
will have adopted

m Not Using at all Currently Using ®Plantouse

@ IDC FutureScape

Source: IDC Europe, Healthcare and Life Sciences Insights, Internal, February 2022



Internet of Medical Things (IoMT) is making patient o1 Week

more engaged in their own health Dublin June 20-23, 2022
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Telehealth and virtual care platform support the x week

shift from hospital-based to home-based care June 20-23, 2022

THE RISE OF TELEHEALTH AND VIRTUAL CARE

;’. 56% A home monitoring project implemented at Leiden
. University Medical Center in the Netherlands (the

"COVID-box" project) used home monitoring devices to

monitor patients' vital parameters upon discharge,
of European healthcare combined with video consultations. The home monitoring

telehealth and virtual care the risk of hospital readmissions.

latform fo r th e fi rst tim e Source: Dirikgil et al: "Home-monitoring reduced short stay admissions in suspected
P COVID-19 patients: COVID-box project;" the European Respiratory Journal, April, 2021.

Source: IDC Europe, Healthcare and Life Sciences Insights, Internal, February 2022



3 ways to scale the adoption of Al in OTWeek

healthcare Dublin June 20-23, 2022

Develop a new approach to health data management, where data are a strategic asset for
clinical and administrative decisions to increase patient value. Consequently, develop the IT
digital capabilities to embed this approach, including infrastructure modernization and
intelligent data architecture.

Adopt a data governance strategy to meet regulatory compliance requirements in terms of
data security and data protection. At the same time focus on data availability, quality and
integrity that are essential to become a data-driven organization. Consider these elements when
defining the KPIs for performance and reliability of the digital platform

Start with small pilot projects to test the acceptance both from patients and workforce. Then
plan to invest in those business case that benefit more patients and clinicians.




European Value-
based Healthcare
Digital
Transformation
Strategies

Major Themes

Population Health Management

How do data and analytic technologies support
the delivery of integrated and personalized
health care in Europe?

What are the benefits for adopting population
health management systems? What are the
challenges?

Healthcare Digital Ecosystem

How are technologies enabling care integration
across different health settings in Europe?
How does data integration support the
evolution of new care delivery models?

What technologies are supporting health
providers and healthcare systems in expanded
ecosystem collaboration across the healthcare
value chain and enable more personalized
approaches throughout patients’ journeys?

Connected Health for Better Patient
Experience

How are connected health technologies
enabling value-based healthcare in Europe?
How are healthcare providers, payers, and
public health policy makers' digital strategies
and best practices supporting value-based
healthcare to maximize value for patients?

=IDC

.l

IDC TechBuyer Presentation: Harnessing the Convergence on
Patient Value

The Pulse of IT in the European Healthcare Market: Key Deals and
Initiatives, Oct-Dec 2021

IDC PlanScape: Social Determinants of Health in Europe

The Pulse of IT in the European Healthcare Market: Key Deals and
Initiatives, Jan-Mar 2022

IDC PlanScape Remote health monitoring in Europe
IDC Survey: Population health analytics
IDC Health Insight Summit 2022 - key takeaways

IDC PeerScape: Cancer integrated care from prevention to
treatment

The Pulse of IT in the European Healthcare Market: : Key Deals
and Initiatives, Apr-Jun 2022

IDC Survey: New care delivery models

The Pulse of IT in the European Healthcare Market: : Key Deals
and Initiatives, Jul-Sep 2022

Connected Care for a Better Patient Experience

The New Healthcare Digital Ecosystem
IDC FutureScape: Worldwide Healthcare Industry 2023
Predictions


https://www.idc.com/search/planned/perform_.do?page=1&hitsPerPage=25&sortBy=RELEVANCY&srchIn=PLANNED_RESEARCH&src=&athrT=1000&cmpT=10&pgT=10&prodid=268870257&loadedFrom=factsheet&trid=103922465&siteContext=IDC
https://www.idc.com/search/singleproduct/perform_.do?page=1&hitsPerPage=25&sortBy=RELEVANCY&srchIn=ALLRESEARCH&src=&athrT=10&cmpT=10&pgT=10&prodid=268870257&trid=103922485&siteContext=IDC

European Digital
Hospital

Gyd

Major Themes

Core Clinical Applications Driving Digital
Transformation of Hospitals

What are the best practices related to business
processes and technology alignmentin Europe?
Electronic health records (EHR), enterprise
medical imaging, RIS/PACS, patient information
sharing, clinical decision support, clinical
collaboration systems, patient portals, mobile
apps: evaluations of technologies and providers
serving the digital hospital marketplace.

Data-driven Culture for the Intelligent Hospital
of the Future

How intelligent automation technologies are
reshaping the industry?

How do the concerns about privacy and
compliance regulations challenge the access to
patient data?

What are the benefits of data-driven culture for
healthcare organizations and patients?

Which systems and integration are necessary to
monetize data?

Workforce Transformation

What are the technologies and the systems that
can improve employee experience?

How can hospitals optimize workflows to improve
patient experience and enhance engagement with

employees?

=IDC

il

Research Agenda

The Pulse of IT In European Hospitals: Key Deals and Initiatives, Oct-Dec
2021

Setting up the Stage for the Future Of Work In European Hospitals: The
Case of HCA Healthcare In the UK

IDC Survey Spotlight: Why Do European Hospitals Are Moving to Cloud?

IDC Marketscape: Europe Enterprise Medical Imaging Vendor
Assessment 2022

IDC Peerscape: Enterprise Medical Imaging

The Pulse of IT In European Hospitals: Key Deals and Initiatives, Key
Deals and Initiatives, Jan-Mar 2022

Case Study- Information Strategy At Ramsay Health

The Pulse of IT In European Hospitals: Key Deals and Initiatives, Apr-Jun
2022

IDC Survey: Intelligent Automation Opportunities For Euorpean
Hospitals

IDC Survey: The Future Of Work In Digital Hospital

The Pulse of IT In European Hospitals: : Key Deals and Initiatives, Jul-Sep
2022

The Uptake of Digital Front Door

IDC Survey: The Modernization of IT Infrastructure For The Hospital Of
The Future

IDC FutureScape: Worldwide Healthcare Industry 2023 Predictions


https://www.idc.com/search/planned/perform_.do?page=1&hitsPerPage=25&sortBy=RELEVANCY&srchIn=PLANNED_RESEARCH&src=&athrT=1000&cmpT=10&pgT=10&prodid=268870262&loadedFrom=factsheet&trid=103921137&siteContext=IDC
https://www.idc.com/search/singleproduct/perform_.do?page=1&hitsPerPage=25&sortBy=RELEVANCY&srchIn=ALLRESEARCH&src=&athrT=10&cmpT=10&pgT=10&prodid=268870262&trid=103921152&siteContext=IDC

European Life
Science and
Pharma

Major Themes

Digital Transformation in European Life Sciences

 How can European life science companies maximize value of

digital investments, keep ahead of the industry evolution,

and accelerate DX across the whole value chain from R&D to

sales to distribution? What are the regional best practices?

* How to derive maximum value from regulatory investments
beyond compliance to EU’'s GDPR and other requirements?

360-degree Insights: Al Reshaping the Industry

+ How are European life science firms using Al and advanced
analytic tools to turn data into a strategic asset, accelerate
R&D, and advance personalized and precision medicine?

* How can more effective use of data, information, and
knowledge enable an intelligent life science enterprise?
Digital Engagement with Patients and Customers

+ How are European pharma organization leveraging

il

Research Agenda

European Life Sciences Key IT Deals and Initiatives Quarterly
Update Q1 2022

IDC Survey: Transforming Engagement with Patients and
Customers in European Life Sciences

IDC Survey: Supply Chain Technology Investment Trends in
European Life Sciences

Survey Spotlight: How European Life Sciences Organizations are
Using Real-World Data

IDC PeerScape: Practices to Successfully Leverage Customer
Engagement Technologies in European Life Sciences

European Life Sciences Key IT Deals and Initiatives Update, Q2
2022

IDC Survey: Future of Intelligence: How European Life Sciences
Organizations Use Al

P technologies such as loT, Al, social, and cloud to support . . )
patient engagement and patient-centric clinical trials? IDC PlanScape: Real-world Evidence for European Life Sciences
0 * Whatare the broader patient engagement opportunities for European Life Sciences Key IT Deals and Initiatives Update, Q3
European pharma companies to innovate “beyond the pill”? 2022

Transforming Supply Chain Operations

« How are life science companies in Europe using technology
Q to optimize supply chain operations and reduce costs?

IDC Survey: How European Life Sciences Organizations are
Enabling Future of Work

IDC TechScape: Al-enabled Drug Development in European Life
* How should life science firms leverage technologies as Sciences

cloud, lIoT, Al and blockchain to optimize supply chains?
IDC FutureScape: Worldwide Life Sciences 2023 Predictions

=] .
? Intelligent Ecosystems

%}%ﬁ * How to drive digital engagement with partners, customers,
peers and enable broader ecosystem-wide collaboration?

=IDC



https://www.idc.com/search/planned/perform_.do?page=1&hitsPerPage=25&sortBy=RELEVANCY&srchIn=PLANNED_RESEARCH&src=&athrT=1000&cmpT=10&pgT=10&prodid=268870267&loadedFrom=factsheet&trid=103921396&siteContext=IDC
https://www.idc.com/search/singleproduct/perform_.do?page=1&hitsPerPage=25&sortBy=RELEVANCY&srchIn=ALLRESEARCH&src=&athrT=10&cmpT=10&pgT=10&prodid=268870267&trid=103935073&siteContext=IDC
https://www.idc.com/search/singleproduct/perform_.do?page=1&hitsPerPage=25&sortBy=RELEVANCY&srchIn=ALLRESEARCH&src=&athrT=10&cmpT=10&pgT=10&prodid=268870267&trid=103921413&siteContext=IDC

OCTWeek

Dublin June 20-23, 2022

Thank you!

Find more:
IDC Health Insights
https://www.idc.com/prodserv/insights/#health

iotweek.org
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pharaon*’

Pilots for Healthy and Active Ageing (PHARAON)

loT Week - Trustworthy in Artificial Intelligence in the healthcare
domain

University of Florence — Department of Industrial Engineering

Prof. Filippo Cavallo
Filippo.cavallo@unifi.it

Dublin, June 215, 2022
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Pharaon — Pilots for Healthy and Active Ageing h g
pharaon

CALL: Societal Challenges — Health, demographic change and wellbeing
Trusted digital solutions and Cybersecurity in Health and Care
Focus Area on Digitising and transforming European Industry and services

- Internet of Things
Horizon 2020 call:

DT-TDS-01-2019:
Smart and healthy living at home

Project Coordinator: Prof. Filippo Cavallo (UNIFI)

[Dec 2019 — Nov 2023]
Contact:

Total Budget: 21.3 M€ (funding budget 18.8M«€) Website: www.pharaon.eu;
Facebook: fb.me/pharaon.project

Twitter: @PharaonProject;
LinkedIn: Pharaon - Pilots for Healthy and Active Ageing

https://www.linkedin.com/groups/12335464/

This research has received funding from the European Union’s

Horizon 2020 Research and Innovation Programme under
Grant Agreement No 857188
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http://www.pharaon.eu/
https://www.linkedin.com/groups/12335464/

Pharaon Pilot Sites

PHArA-ON

3’400 users including older adults,
professionals, volunteers, informal

caregivers
over 6 pilot sites
in 5 EU countries

6 different pilot sites in multiple domains:
Murcia (Spain)
Andalusia (Spain)
Portugal

The Netherlands
Slovenia
Italy

Healthcare

ility
and
Trasportati
on

28



Overview of Use Cases and most important needs pharaon’"

Receive
. Receive tailored information about
Q 5/6 Monitor Health advice activities/courses/

initiatives

Z/ 4/6 Receive supportive Monitor Socialize with
services environment friend and family

R E Y Build Community
LU Provide tailored advice

@’ 3/6 Make emergency
call SICUTI  Engage with the Community
OO Build capacity
PUCS_P03 Ensure a safe and comfortable " pucs_iot
environment

PUCS_S01 Improve wellbeing
Q PUCS_S02 Increase social involvement

) Manage Health
 LIEHER) Monitor Health
R Sotialize

W

Get involved in the health and care process

Assess personal situations & risks

PUCS_M01.2 Strengthen Knowledge of Healthy Lifestyles & Behaviours
PUCS_M02 Improve patient care

PUCS_M021 Boost disease follow-up

PUCS_M022 Upgrade interventions

PUCS_M03 Detect emergency situations

TR 2l Communicate with peers/family
SR Pl Participatein an event

LW Improve Digital Ski __ PUCS_MO1
7B Participate in the community™ PUCS_MO1.1
LUV AREY Vieet people online

LU WIPFI Schedule activities of interest
IR Share experiences

IV Provide cognitive stimulation

29



Italy use-cases (some examples)

SERVICE A: SOCIALIZATION & STIMULATION

PUCS_I01: Manage PUCS_l02:
Health (Stimulation) Socialize

SERVICE B: MONITORING

e

PUCS_I01.1: Monitor
Ph Health

> 9 (Senlah ERICSSON = = o c0s0mics @S.C,Q'?A

=
j ” Ericsson Nikola Tesla d.d.




Italian System View Diagram

Collaboration and Processes

Layer >
zl -} ¢
3 g | &
1 B E
Application g & o
N . = = E,"'
e Sentab TV/ Sentab Android/ loTool SmartHabits Discovery Web ThingsBoard Ohmni = sl s
Tablet Interface i0S/Web App Admin Ul System Portal Dashboard Administration Applications » E
(for older adults) (for caregivers) (admin) (admin) (for caregivers) Ul (admin) (3rd party)
A A A y
REST/
T T WebSockets
Service Layer v bi A X L ... .
OTAGO SmartHabits *'""""": Discovery ThingsBoard Ohmni E NGSIv2 server? §
Content Expert [} = Backend Visualization Platform :  (Context E
System (ML) [foeeceeoenees ¥ (3rd ¢ Management) §
Sentab Sentab _ REST/WebSackets party)
Ap‘plicat Pubklic— et e
Platform ion Facing ' = | 1 il e
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Cloud QEil-=----- ThingsBoard ThingsBoard ThingsBoard : (Identity and E
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a HTTP | MOTT | CoAP " '
oreee T = Tinesciens medes { Management) §
1
Device and - #1 Router |
Android H—l
Network Layer k
phone
ROS
modules
Y _
FitBit
Android TV Android Smartwatch Smartwatch Air Teme PIR/ Ohmni
Set-Top Box Tablet (steps) (hr, steps, Quality i Motion Robot
Video calories, sensor Humidity sensor
camera activty) Sensor,
Pharaon Grguric A, Mosmondor M, Huljenic D. Integration and Deployment of Cloud-Based Assistance System in Pharaon Large Scale Pilots—Experiences and Lessons

Learned. Electronics. 2022; 11(9):1496. https://doi.org/10.3390/electronics11091496



Ethics, Privacy and Data Protection

Approval of the study protocol by the Ethical Committees

Standardization of the procedure to recruit participants

*  Preparation of the materials for user enrollment (Informed consent, Privacy Note
and consent to data processing)

* Simplified privacy note with icons for end users
*  Privacy by Design culture

Data Processing Agreements
* Agreement on controllership
*  Cybersecurity Questionnaire

Data server outside EU
* Meetings to check the Privacy Compliance of the wristband alternatives
* DPIA
Open

ISS
Risk minimization actions (Research and Innovation) Ue

* Agreement between partner, Update of cybersecurity questionnaire, Inform EC

-l

che. yrvdumwlnu

!’Q%Q

trattati da alcuni enti del progetto

pharaon

Grant Agreement: 857188

the Italian Pilot

LY 2
pharaon*’

Notes on the adoption of the Fitbit device to
art the deployment of the monitoring service in

ce

pharaon*

pharaon™

@@

ETHICS
MINIGUIDE
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The Data Flow with FitBit

Action to minimize the risks according to DPIA

T | A m ¢

5
pharaon*’

PILOTS FOR HEALTHY AND ACTIVE AGEING
Grant Agreement: 857188

Notes on the adoption of the Fitbit device to
start the deployment of the monitoring service in
the Italian Pilot

This project has recoived funding from the Luropean Usion's Husizon
202¢ arch and Innovation Programoue, under Grant Agreement No
857138

AP
Smartphone

FitBit Device/senso

ASCORA Dashboard

Thingshoard

Contents
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11 L PN
2 The choice of FItBIT series DEWICes b s s sr e

21 Wariables to gather in the monitoring scenario.. 10
2.2 Comparison between wearable devices e
23 The Fithit series dewitr et et s e b e
24 FitBit and Data Pratection ... 12
25 L = LT o P
2.6 Diata Pratection Impact Assessment, Liability and Accountability e

3 Relevant Literature an Fithit device SeriBs .t e rar e
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Actions to minimize the impact on data privacy pharaon™

v The smartphone delivered to the patient will be limited in its functions, as far this

would be possible, so that it can only serve the purpose of data exchange between
the device and the FitBit cloud

v' No user personal data will be put in the smartphone

v When setting up the user profile in the FitBit application the pilot team will:

« adopt a pseudonym that will not be intelligible enough so as to be linked to the identity of the
person to whom the data refer

« use ghost data for the parameters (name, surname, body and weight) that don't affect device

measurements. The convention is to approximate body and weight to the closest higher multiple of
5 or 10.

- Considering all these elements in the production of the DPIA

34
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Decision support systems in healthcare pharaon

Physical Assessment Cognitive

=)

giR\
)

r‘\.‘

‘ Digital rehabilitation ‘ ‘ Prevention ‘

Digital therapy, diagnosis ‘ ‘Follow-ups @ home

* Novel digital technologies represent a fundamental and strategic topic in future research in healthcare

« Customization of technologies is necessary for acquiring high-quality data, from rough to the
aggregate level;

« Customization also for personalization concerning patients and stakeholders;

35
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Ecosystem approach at EU level pharaon®

Ecosystems can facilitate Thustworthy Al, but several issues should be achieved, among which:

« Regulatory, ethical and legal compliance

* Medical compliance and certification

« Standardization in regulatory procedures

« Data ownership and sharing (datasets)

« Easy interoperable integration for new vendors or service providers

« Standardization in data management, representation and communication
« User experience, acceptance and dependability

« Co-Creation and user centred design for Al technology (reflection)

« Stakeholders and policy makers involvement

36
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Smart and Health Ageing
through People Engaging
SHAPES IN supporting Systems

SHAPES Project Presentation
loT Week Conference

215t June 2022

Dublin, Ireland

Representative:

€ INTRACOM Dr Artur Krukowski
O™ |ntracom S. A. Telecom Solutions (Greece)

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857159



SHAPES Challenge

SHAPES aims to create an open
Ecosystem enabling the large-
scale deployment of digital
solutions for healthy and
independent living addressed to
older individuals who face
reduced functionality and
capabilities.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857159



About SHAPES (Horizon 2020)

Timeframe: Nov. 2019 — Oct. 2023, budget of 21 MEuros SHAPES Digital Solutions:

e SHAPES builds, pilots and deploys a large-scale, EU-standardised
open and inter-operable healthcare platform

* Integrates a broad range of technological, organisational, SHAPES Ecosystem:
clinical, educational and societal solutions seeks to facilitate
long-term healthy and active ageing and the maintenance of a

high-quality standard of life
SHAPES Marketplace:

e > 2000 older individuals
10 EU Member States
15 pilot sites

* 6 Reference Sites of European Innovation Partnership (EIP) on Ll B s L e
Active and Healthy Ageing (AHA)

* hundreds of stakeholders aiming to improve the health,
wellbeing, independence and autonomy of older individuals

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857159



SHAPES Open Calis for Innovation and Collaboration

Objective: three (3) SHAPES Open Calls

Budget: 1mlin Euros for up to 20 small-scale projects

Open Call #1 Enablers (2021):
additional sensor devices complementing needs of SHAPES Pilot Themes.

Open Call #2 Solutions (2022):
new Digital Solutions extending SHAPES portfolio of services

Open Call #3 Market (2023):
additional clinical trial sites to test SHAPES solutions

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857159



SHAPES Framework

CIVING

-

RECEIVING

4_
—

PATHFINDING

COVERNANCE
=ystems, Folicies A BEHAVIOR

SHAPES Integrated Care Platform is an
open platform based on four factors:

* Home

Behaviour

Market

Governance

Big Data Analytics and Artificial
Intelligence (Al) process info related to
health, environment, lifestyle and
individual needs, create user profiles
for delivering personalised solutions.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857159



loT Diversity

variety is the spice of |10T!
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... but sometimes becomes inefficient!
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SymbloTe Approach to loT interoperability

 collaboration of loT platforms towards the creation of cross-domain applications
* symbiosis of smart objects across |oT environments

* interoperability and mediation framework

Campus Office
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Semantic IoT Interoperability

e “the capability to understand exchanged data”

CI M ’\ Core Core Information Model Mapping between Platform- PI M
Information Model with Extensions Specific Information Models S
\J . U/
Multiple Pre-Mapped Core Pre-Mapped Best Practice
Information Models Information Models

[ loT Platform A loT Platform B ]

Extension
Platform B

Extension
Platform A

Core
Information
Model

* CIM defines basic concepts

* PIM defines proprietary concepts

—> Usage of Information Model
— =» Mapping between Information Models

[ loT Platform C ]

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857159
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a Federated Artificial
Intelligence solution for
moniToring mental Health
status after cancer
treatment

U mtelllgent post-cancer support

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.




Ao FAITH Why the FAITH project?

M intelligent post-cancer support

Cancer patients face several challenges, which may affect their mental health and
potentially lead to anxiety, depression, and therefore worsen their quality of life.

Cancer has an incidence of 18 (f\) Depression may affect up to 21% of
million new cases per year. R cancer patients survivors®.

\

As the world population increases in age, we are faced with a rising occurrence of cancer.

In parallel, advances in medical science ensure an increasing number of people survive
cancer, and some of them can feel that their quality of life could be affected, experiencing
feelings of anxiety and depression after treatment has completed.

*Brandenbarg et al. (2019)

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.



~H FAITH The project

M intelligent post-cancer support

FAITH is creating an innovative solution that uses Artificial Intelligence based
technologies to track targeted depression markers in cancer survivors to be able to monitor
downward trajectories, and ultimately inform their point of care of these changes.

By doing this, cancer survivors who begin to experience such declines get the chance to
receive as early as possible attention from their healthcare services and intelligent post-
cancer support, and therefore, in the end, improve their quality of life.

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.
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The FAITH solution ecosystem

The goal of the FAITH project is to develop a better model for mental health monitoring in cancer
patients, thus improving their quality of life.

Al Validated SOLUTION

To develop an Al solution that identifies and
analyses depression markers.

At the end of the project, the FAITH
solution will be employed in an
ecosystem which involves several
actors, such as:

o The patient, who provides input to
the FAITH app.

o A team of healthcare
professionals revolving around the
patient.

o Data scientists.

o IT stakeholders: The Federated
Learning Artificial Intelligence for
data gathering and monitoring.

This project has received funding from the European Union’s Horizon 2020 55
Research and Innovation Programme under grant agreement No 875358.



A~/ FAITH The FAITH project framework

Federated Learning vs. traditional Al
FAITH relies on Federated Learning, which moves the computation to the device. By updating Al
models on a user's device, the data stay local and are not sent to the Cloud. More privacy, personalised
Al models.

Central Unit / Cloud

S

Central Unit/ Cloud J

Federated Learning
Move Al to local device

=

)

Sleep Profile | Activity Profile |  Voice Patterns | Nutrition Profile |

Traditional Centralized Al Models
move data to “central unit’

:

Patient FAITH App ' Sleep Profile |  Activity Profile | Voice Patterns | Nutrition Profile J

Local Al J

e

This project has received funding from the European Union’s Horizon 2020 56
Research and Innovation Programme under grant agreement No 875358.



The FAITH project challenges

Which major challenges does the FAITH project address?

IDENTIFYING THE
RIGHT INDICATORS

FAITH monitors activity, voice
patterns, sleep, and nutrition as
depression markers to possibly
predict negative trends in patients’
mental health.

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.

TACKLING
ISSUES

PRIVACY

To safeguard user’s privacy, FAITH
records and processes data on the
user's mobile phone only.

SUPPORTING CLINICIANS

Al TRUST

Explainable Al provides the healthcare
team with a reason for its output,
allowing results' interpretation and
informed clinical decisions.

| P2

ENGAGING USERS

FAITH does not make diagnoses of
depression and anxiety.

By monitoring patients’ mental health,
FAITH works to support clinicians,
rather than to replace them.

The FAITH App is designed with user
experience in mind to foster proactive
and regular engagement, keeping the
data collection smooth and efficient at

the same time.
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~H FAITH How we see the FAITH Data Space

FAITH can be seen as a project where the federated approach allows to
generate a dataspace for preventing, detecting and treating depression
In cancer survivors, based on data co-existence approach.

FAITH integrate diverse data sets from multiple distributed hospitals and
individual patients (it can be seen as different data owners) supporting
functionalities over all data sources (e.g., discovery, access, sharing and
learning, amongst others), regardless of how integrated they are.

This enables collaboration, improved decentralized and federated
governance as well as trust; thus, enabling Al trusted services under a
federated learning approach

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.
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A FAITH How the FAITH dataspace is being prepared

Data Model & )
FAITH has a 2-step approach: servicesforDat r[
(observational Trial) FAITH App ,
. / Technical
1. Data collection through _ 14eesiremnens,
Monitoring,
feedback and

observational trials using a
prototype app = get to know well
data and its interpretation linking
with depression markers

Bockor analysis

Predictive 3
Modellingin
FAITH data lake ’

Data Scientist

FAITH Initial Data Infrastructure - Alpha Ve

(2 -Data collection Observational Trial Phase)

Federated and decentralized }
architecture supporting A 3
dataspaces where data resides at mfﬁ m,:‘,s,m.
PT !
sources N~
|

Model & Machine Learning
algorithm generated &
preliminarily trained
w/aggregated data

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.

o
Deploy
Resources
Federated 1
Learning iE}
(retrains & improves)
Data Modelling for
collaboratively learn
shared prediction
(data stays local in phones
& PoC)

FAITH Federated Learning
Infrastructure — Beta Version
(3 -Collaborative Learning data sharing Phase)

}

Node 1 e

(,,,o.,"e,—

rsion

Node x
(stakeholder) 1.1 "~ Node2
RNE—

X [ b ==
N /
Node 3

(hospital) —
Data stays local

Train, re-train & optimize
Model & Machine Learning
algorithm batch approach
preserving privacy & security 59



e o pairu Preparing the data spaces: data collection through
“on observational trials

Results will guide further the refinement and data for the FAITH federated solution.

During the trials, the FAITH solution collects and monitors information relating to a patient's
activity, voice patterns, nutrition and sleep.

The data collected will be used to train the Al algorithms that will be later incorporated in the solution.

After signing the informed consent, the patient receives 2 the prototype app and lifestyle devices:

R
Interactive Collection J
@’ FAITH App |
| | [
| | —
@ Questionnaire J Clinical assessment J
Patient J

Tracker device J

Passive Data Collection J

This project has received funding from the European Union’s Horizon 2020 60

Research and Innovation Programme under grant agreement No 875358.



e/ FAITH Observational Trials

The FAITH trial sites are three European hospitals that adopt the FAITH solution. Both clinicians and
patients will adopt the FAITH solution for one year to assess its usability, as well as to support the
development of the Al algorithms.

Lisbon, Portugal

Madrid, Spain Waterford, Ireland

- o / ./,/r’/‘//

Champalimaud Foundation Hospital G.U. Gregorio UPMC
Maraion
(100 Lung Cancer Patients) (100 Breast Cancer Patients) (100 Breast and Lung Cancer Patients)

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.



Ao FAITH The FAITH app - Prototype

Through the FAITH app, users will proactively provide information about their habits by filling in
validated clinical questionnaires. These are periodically requested according to the study design.
In addition, a smart band allows the collection of sleep and activity patterns.

FFQ Questionnaire

Tuesday, 15th May Select a category to proceed.

 Hi, Rose
4 m ol

Today
Monday, 14th

Todo list: @9
menewactivitiesneedstobe I WML '"SEEE 2 Huevos,came, v

Activity

Liquids intake o

Sleep quality

FAITH app
main interface

Nutrition
questionnaire

Passive tracking of
activity via smartband

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.



Ao/ FAITH FAITH dataspace for federated learning
Deploy
For the FAITH final App: e
Federated ﬁ:l
« After data is modelled through step 1 with modelling methods o ) =
and processes, data models and algorithms will be prepared for Date Mg o
the new federated context. sl ol
(@St et it
« Data stored at the source (e.g. patients mobile and hospitals) —
allowing to share and learn under sovereignity and data policies, FAITH Federated Learning
enabling secure & trusted data sharing. " _Co"aL";::;‘v':g‘;'r‘;i'nz‘;‘:t‘a’iﬁ;‘:; < Phase)
« The FAITH DataSpace will be shared by members the FAITH }
Ecosy_stem, manages and processes distributed heterogenequs e
collections of streams, events and/or data sources for supporting mie T
diagnostic and treatment of depression in cancer patients. _(%ehi'deﬂ T p—
o)
Data st\ays local
-

Research and Innovation Programme under grant agreement No 875358. algorithm batch approach
preserving privacy & security



Consortium partners

FAITH brings together a strong multi-disciplinary team with partners from five European countries
(Ireland, Portugal, Spain, Italy and Cyprus).
Our consortium comprises technology and data experts, Cancer Hospitals, and SMEs.

Waterford Institute of Technology
INSTITIJID TEICNEOLAIOCHTA PHORT LAIRGE

*

Fundacao
Champalimaud

2 deepblue

consulting & research

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.

|Lide Supperling Technologies ]

LifeSTech

[Uriversidad Poflicrica di Madnd |

‘;: I Hospital General Universitario
SaludMadrid Gregorio Maranon

Suiteb

z We Deliver Intelligence

RBYUNINOVA

UPMC

LIFE CHANGING MEDICINE
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U mtelllgent post-cancer support

m FAITH project
W' H2020 Faith
n H2020.FAITH

This project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under grant agreement No 875358.



https://h2020-faith.eu/
https://dashboard.h2020-faith.eu/
https://twitter.com/H2020_Faith/
https://www.facebook.com/H2020.FAITH
https://www.linkedin.com/company/64959238/

CTWeek ‘

Dublin June 20-23, 2022

Trustworthy in Artificial Intelligence In
the healthcare domain
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GLOBAL VISION:
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