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Status Quo

26-40%
of elderly

take >5 drugs
concomitantly’

197,000 79bn €

deaths HC cost

due to ADRs? due to ADRs
annually’

>65% >60%
of ADRs of ADRs

due to DDIs3 due to DGls?
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1 Midéo, L. et al. Arch. Gerontol. Geriatr. 78, 213-20 (2018); *https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/sec/2008/2671/COM_SEC(2008)2671_EN.pdf; 3 Franceschi, M. et al. Drug Saf. 31, 545-56 (2008); 4 Cacabelos, R. et al. Expert Rev. Clin. Pharmacol. 12, 407-42 (2019);
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Drug-Drug (DDI) and Drug-Gene Interactions (DGl)
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Genotype Drug-drug interaction

CYP2C8 SLCO1B1 Gemfibrozil Itraconazole
I wild type wild type - - I

*3/*3 wild type - -

*3/*3 wild type  yes -

*3/*3 wild type - yes

*3/%3 wild type  vyes yes

wild type 521cc - -

wild type 521CC yes -
_wildtyoe __521CC____ - ves

wild type 521cCC yes yes
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Improve Safety in Polymedication by Managing

Drug-Drug-Gene Interactions (SafePolyMed)

 Increase patient safety and equip health care providers with innovative
tO @) | S Risk prediction

« Empower patients to proactively manage their own health care by
accessible health relevant information

* Increase patient safety towards personalized treatment plans
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Work Packages
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8\ WP6 Project Management and Scientific Coordination

Clear organisational framework, internal workflows and support mechanisms to ensure smooth project implementation and the achievement of set goals

¥ v ¥

WP2 WP3 WP5

Patients at Risk Score Patient-Reported Outcome Medication Management Center Model-Based Precision Dosing Clinical Case Study

Real-world data @ Safety-related patient- Holistic electronic Physiologically Validation of developed
reported outcome medication « g ) based pharmaco- tools and techniques
Machine learning measure management center kinetic modeling fromWP1,2,3and 4
Evi%ce-based risk Collaboration with Pro%c e of web-
H H H ° +/b + = yP H H “I 1 a
score model patient organizations Y C/Z) based application ° H - E *
M)
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WP7 Innovation Management: Communication, Dissemination, Exploitation
Integrated communication, dissemination and exploitation measures to ensure high visibility, outreach and impact
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Patient contributions

WP6 Project Management and Scientific Coordination
Clear organisational framework, internal workflows and support mechanisms to ensure smooth project implementation and the achievement of set goals

Patients at Risk Score

Real-world data
Machine learning

Evidence-based risk
score model

S
X
o

Patient-Reported Outcome

Safety-related patient-
reported outcome
measure

Collaboration with
patient organizations

\

Medication Management Center
Holistic electronic
medication (")

management center

g0+ & -@

Model-Based Precision Dosing

Physiologically
based pharmaco-
kinetic modeling

Prototype of web-
based application

WP5
Clinical Case Study

Validation of developed

tools and techniques
fromWP1,2,3and 4

i % G

WP7 Innovation Management: Communication, Dissemination, Exploitation
Integrated communication, dissemination and exploitation measures to ensure high visibility, outreach and impact

* Patient contribution
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WP lead

Patient-Reported Outcome (WP2) UNIKLINIK

A

é!"

Communication " Identification of
improvement problems associated

between patients with adverse drug

and nhysicians reactions (ADRSs)

s Development Participative
E/ and validation '% actions to
of a safety improve quality
PROM and safety

Capture a person’s
perception of own
health status

—

® Patient

ﬂempowerment
and

selfawarenes

Medication
Management Center

Engagement hub and

patient training




Patient involvement in SafePolyMed

Advisory Committee e Patient Engagement
Group of 5 Independent ﬁ xxxm g AFEP®LYMED ﬁ Hub
patient experts LeukaNET

Leukemia Advocates Network

!

Delivers to the
project CML

ADVOCATES

f“' * EUROPEAN
o) @ELF:
% eamda FOUNDATION

Koﬂllcun udruga
u zdravstvu

Results for the patient community * Pain Alliance M—N’%

* Training material MALTA HEALTH NETWORK

 PROM in safety
* Health digital tool EUROPAUOM
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Patient support

Gathering of a group of patient organizations (POs) and patient experts that have

the knowledge, experience, and capacity to provide the patient’s point of view and
knowledgeable insights into:

» The development of the training syllabus for the training courses
»The development of the core set of PROMs via a Delphi Method
» Feedback to the Medication Management Centre

»Input to WP5 with safety PROMs implemented in the medication management
system for the clinical pilot study.



Dissemination

Make knowledge and results

publicly avallable free-of-charge

For those who can learn and benefit from

the results, such as: scientists, industry, public

authorities, policymakers, civil society

Publishing results in:
v’ Scientific magazines
v Scientific and/or targeted conferences

v Databases

24/10/23

Why

v Maximise the impact of the action

v Allow other researchers to go a step forward

v Contribute to the advancement of world class
knowledge

v Make scientific results a common good

It Is a legal obligation!
Article 17 of Horizon Europe

Grant Agreement

SafePolyMed

Scientific Community &
Health Care Professionals

Open-Access Publications
Conferences & workshops

Patients & Citizens

Communication and networking
via patient engagement hub
Patient training courses via
EUPATI
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Communication

Communication

Scientific Community,
HC Professionals,

(Why ) Patients & Citizens

v Engage with stakeholders

Inform, promote and communicate
activities and results

v Attract the best experts .
* Public events

* Website
v Show the success of European collaboration e Social Media

Citizens, stakeholders and the media

v Raise awareness of how public money is spent

How)

v Having a well-designed strategy

v Conveying clear messages

v Using the right channels

24/10/23

It Is a legal obligation!

Article 17 of Horlzon Europe

Grant Agreement

SafePolyMed

* Patient communication via
EUPATI
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Patient-Oriented Communication

Patients & Caregivers

Key Stakeholders
Key Target Groups ,Key Players”
e Inform on project & e Patients as active partners:

results, also via EUPATI project structure & activities

24/10/23 SafePolyMed
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Patient-Oriented Communication

EAFEP"LYMED Polymedication ~ Research ~ Team ~ Events & News ~ Contact o o e

News

04/08/2023 [ )

Launch of the SafePolyMed Newsletter

SETn— We invite you to check out the inaugural issue of the SafePolyMed newsletter, which has just been

H
i *—M L READ MORE

Advancing Drug Safety: How the SafePolyMed

29/06/2023 . . . . .
Project Is Using Machine Learning to Predict
Adverse Drug Reactions
‘ i by Alexandros Kanterakis and Kleanthi Voutsadaki
-

It is common knowledge in healthcare that there is no such thing as a completely harmless drug. It is also

a known fact that drugs are thoroughly a...

READ MORE

24/10/23 SafePolyMed 14



Patient-Oriented Communication

gAFEP'ILYMED Polymedication = Researc h ~ Team ~ Events & News ~ Contact o o 9

World Patient Safety Day 2023
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World Patient Safety Day2023 ~ .. . .~ -:-:-:-:.:o:
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Towards safer drug treatment and RN
SRR cnhanced patient empowerment
B a6 e P
s s e s s s s e e . I‘.-...
oo’ ulég-};r:;
e’ "’o‘:-‘hﬁ-\\'b #SafePolyMed
S ;."",_4',' ~ #WorldPatientSafetyDay
o e @

24/10/23 SafePolyMed
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Patient-Oriented Communication

b‘ Jenny Camaradou, LLE, MSc,
L GMBPsS

i

i wisary Comimithes

Fisle In
Memzer

Can you tellus & bit more sbout yourseT?

Dr.rer.nat. Justyna Jenny Camaradou, LLE, Tamika Lang, DMSc, MHS,
Wozniak MSc, GMBEPsS

"What iz yaur rale In SatePolyHad?
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Patient-Oriented Communication

® World
Patient Safety LR

Day 17septemoer202s 4 LR

y 4

The days of paternalistic medicine are by

-----

and large over. As clinicians and
researchers who strongly desire o keep
our patients as healthy and safe as can

Tamika Lang
be, we need to recognise and support :

our patients as they take the lead. }

sAFEP!LYMED

24/10/23 SafePolyMed
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Funded by the European Union. Views and opinions expressed are however
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Project Overview and Objectives

Risk prediction

Citizen empowerment
&
Safety improvement

Model-based

Precision dosing

24/10/23 SafePolyMed
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YSS“GL”(O
. . T O«&’
Patients at Risk Score (WP1) AT
Vras 1RE
Development of a novel, evidence-based risk score model for individual patients
with machine learning based on the analysis of large real-world dataset
Estonian Biobank FinnGen UK Biobank
n =200 000 n =500 000 n =500 000
s
Adverse events Adverse events .
Soon: w:::‘e exome
Genome-wide association studies —> novel genetic variants —> polygenic hazard scores
Pharmacogenetic star alleles + novel hazard scores
Machine learning models integrating different layers of data —> novel models
24/10/23 SafePolyMed 22



WP lead
UNIKLINIK

Patient-Reported Outcome (WP2) RWTH

Improving adherence, patient satisfaction and safety by empowering
patients to assess and report ADRs through PROMS

Communication Identification of problems
improvement between associated with adverse
patients and physicians drug reactions (ADRs)

Capture a person’s
perception of own
health status

® Patient - Development Participative
ﬂ empowerment E/ and validation actions to
and of a safety improve quality
selfawareness PROM and safety

Medication
Engagement hub and
patient training Management Center

SafePolyMed

24/10/23 23



WP lead

Model-Based Precision Dosing (WP4) e R

SAARLANDES

Development of precision dosing models with help of PBPK modeling and
extension to web-based decision support systems

Model-based dose adjustments Web-based model application

O

Real-world data

Venous blood
Arterial blood

24/10/23 SafePolyMed 24



WP lead

\

Medication Management Center (WP3)  =furhel

(o

O

O

O

\_

Integrate, harmonise and
standardise medication data

Comprehensive, sustainable
knowledge base concerning
polymedication

Increasing access to health
relevant information

Ensure quality and
comparability of health data
according to ethical, legal and
regulatory guidelines

~

J

24/10/23

Holistic Electronic Medication Management Center

Shared Personal Health Record
Clinical Patient Data

Medication Plan

Drug-Drug-Gene-Interaction Check
@ Public national drug databases

Risk assessment Safety PROM Precision Dosing
(WP1) (WP2) (WP4)
Risk score for
patients

Information Services

@ Knowledge base ,Safety in Polymedication”

SafePolyMed 25



Clinical Case Study (EmPaSafe) (WP5)

WP lead

L Leiden University
C Medical Center

-

\_

EmPaSafe Study — Empowering Patients to Improve Safety in Polymedication R

Newly collected data

* Agez18

* Polypharmacy,
=5 drugs

* =1 U-PGx drug

A L J L L ]
e b
Leiden, NL N=30
A s o o
EnE b
Patras, GR N=30

il

LR

Ljubljana, SL N=30

LR

Aachen, DE N=30

B

Inclusion criteria:

PRIMARY ANALYSIS
o .I g0
e Tav

Proof of principle regarding Medication
Management Center

i
& g

Genotyping Medication management
for U-PGx center
variant panel 12-week follow-up

Data collection at week
2,4,8,12 conform U-PGx

SECONDARY ANALYSES

EES

Assessment of ability to
identify drug-drug-gene
interactions

E.@e

Adverse drug reactions
rates

&c

Assessment of cost-
consequences

Repurposeddata from
Horizon 2020 grant 668353

Matched historical
controls from U-PGx

Matched for age, sex, type
and number of
medications

12-week follow-up
Data collection atweek
2,4,8,12

24/10/23

SafePolyMed
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Key Results of SafePolyMed

e o

Pharmacology and drug hub
safety Center for patient organizations

O\I/

to Set of to assess Web-based
identify patients at risk drug safety

Results from the proof of principle study EmPaSafe to validate developed tools

24/10/23 SafePolyMed

Supporting
citizens in
managing their
own health
care

innovative tools
for health care
professionals to
manage
polypharmacy

27



Dissemination and Communication

» Dissemination
s*Scientific community
* Open science principle
e Participation in scientific conferences
* Organisation of SafePolyMed satellite event

¢ Patients and citizens
 Communication and networking via patient engagement hub
* Patient training courses via EUPATI

> Exploitation
*»* Exploitation Strategy and Activity Planning Workshops

» Communication
¢ Project website as information hub
+* Communication and networking via social media
¢ Patient communication via close link to European Patient Academy

24/10/23 SafePolyMed
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gAFEP'ALYMED eu

* Information on project objectives and background for health care professionals and citizens
* Updates on project progress and recent publications

Polymedication ~ Research ~ Team ¥ Events & News Contact o o
SAFEPOLYMED y

owards Safer Drug Treatment
and Enhanced Patient Empowerment

UNDERSTANDING DRUG

SAFEPOLYMED'S APPROACH
INTERACTIONS L A

24/10/23 SafePolyMed 29



gAFEP'ALYMED

01 JUNE 2022 24-25 NOV 2022 42 MONTHS
START DATE 15t FACE-2-FACE OF DURATION

European |
Commission

24/10/23 SafePolyMed 30



Thank you for your attention!

24/10/23 SafePolyMed



Back Up

24/10/23

SafePolyMed
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WP1 - Patients at Risk Score

T1.1: Design & implementation

T1.2: NLP for unstructured data

T1.3: Statistical models for data analysis
T1.4: Al models for data analysis

WP2 - Patient Reported Outcome Measure
T2.1: Patient engagement hub

T2.2: Patient empowerment

T2.3: Development and validation of PROMs
T2.4: Improve quality & safety

WP3 - Medication Management Center
T3.1: Specification & design

T3.2: Implementation & deployment
T3.3: Integration & data fusion

T3.4: Interface & interoperability

T3.5: MMC evaluation & refinement
WP4 - Model-Based Precision Dosing
T4.1: Selection of relevant compounds
T4.2: Development of PBPK models
T4.3: Calculating dose adjustments

T4.4: Development of model frontend
WPS5 - Clinical Case Study

T5.1: Study protocol

T5.2: Ethical approval

T5.3: Clinical case execution

T5.4: Data analysis

WP6 - Project management

T6.1: Management & support structures
T6.2: Coordination, QA & risk management
T6.3: Legal & contractual settings

T6.4: Reporting & fin. management

T6.5: DMP

WP7 - Innovation Management

T7.1: Project communication

T7.2: Dissemination of the project results
T7.3: Exploitation of project results

24 October 2023

Project timeline

M1 M6 M12 M18 M24 M30 M36 M4

N

SafePolyMed
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EAFEPQLYMED

SafePolyMed as
Project Duration: part Of Horizon
42 months HLTH 2021

(June 1, 2022 —

November 30, 2025) alongside
BE-SAFE,
DELIVER and
SAFEST

Funding: € 5,650,442.81




Impact

~38% ~25%
of ADRs of ADRs

assumed to be expected to be
preventable® reduced

20-30% ~10%

Of patlents increase
197,000 show poor in adherence
deaths adherence®
due to ADRs' 26-40%
79bn € of elderly

take >5 drugs

HC cost concomitantly? m
y
due to ADRs 400 €

annually? >65%
of ADRs .

>60% g

f ADR due to DDIs? SaVIn S
(0] S

due to DGls* annually
24/10/23 1 https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/sec/2008/2671/COM_SEC(2008)2671_EN.pdf; 2 Mid&o, L. et al. Arch. Gerontol. Geriatr. 78, 213-20 (2018); 3 Franceschi, M. et al. Drug Saf. 31, 36
/ / 545-56 (2008); 4 Cacabelos, R. et al. Expert Rev. Clin. Pharmacol. 12, 407-42 (2019); 5 Formica, D. et al. Expert Opin. Drug Saf. 17, 681-95 (2018); ¢ https://healthwatch.eu/artikelen/PGEU_Targeting Adherence_2008.pdf



3 U-PGx | Ubiquitous Pharmacogenomics

Home U-PGx PREPARE Education News Login Members Contact

WE WANT TO MAKE
EFFECTIVE TREATMENT

OPTIMIZATION ACCESSIBLE
TO EVERY EUROPEAN CITIZEN

24/10/23

A controlled prospective real-world
implementation study of a 12-gene
pharmacogenetic panel to prevent
adverse drug reactions in 6,944
patients in seven European countries.

J. Swen, ..., T. Lehr,...., H) Guchelaar
Lancet, 2022, accepted

Interpretation: Genotype-guided
treatment using a 12-gene
pharmacogenetic panel significantly
reduced the incidence of clinically
relevant adverse drug reactions (OR
0.70; 95% C1 0.61 - 0.79; p <0.0007)

')—v
4 ~ -
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To increase
patient safety
and equip

health care
providers with
innovative tools

To support
development and
uptake of
innovative health
care services
in Europe

24/10/23

To increase
citizen
participation
and resilience
in health care

Risk prediction

Citizen empowerment
&
Safety improvement

Model-based

Precision dosing

SafePolyMed

To empower
patients/citizens to

proactively manage
their own health
care

To increase
patient safety
towards
personalised
treatment plans
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SafePolyMed Consortium

Participant Participant organisation name Principal Investigator Country

Experts in Precision Dosing and Modeling (Project Coordinator)

USAAR Saarland University Thorsten Lehr DE

Clinical Partners

LUMC Leiden University Medical Center Jesse Swen NL

UKA University Hospital of RWTH Aachen Julia Stingl DE

UL University of Ljubljana Vita Dolzan Sl

UPAT University of Patras George P. Patrinos GR

Patient Organisation

LeNET LeukaNET Jan GeiBler DE

Experts in Al and Machine Learning

FORTH Foundation for Research and Technology - Hellas Manolis Tsiknakis GR

UTARTU University of Tartu Lili Milani EE

UH-FIMM University of Helsinki Samuli Ripatti FI

Experts in Health Information Systems

FhG-IBMT Fraunhofer Institute for Biomedical Engineering IBMT Sabine Muller DE

GOz Gospodar zdravja d.o.o. Gorazd Hladnik SI

Experts in Project Management, IP & Innovation Management

EURICE EURICE — European Research and Project Office Christina Eder DE
GmbH

24/10/23 SafePolyMed
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