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RWD are data relating to patient health status and/or the delivery of health care
that are routinely collected from a variety of sources.
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Data obtained from digital health technologies

EFERAFICHERT 57— %

Electronic health record (EHR) data
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Product or disease registry data

H AT - Submitting Documents Using Real-World Data and Real-World Evidence to FDA for Drugs and Biologics Guidance for Industry
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RWD are data relating to patient
health status and/or the delivery
of health care that are routinely
collected from a variety of
sources.”

* Submitting Documents Using Real-World Data and Real-World Evidence to FDA for Drugs and Biologics Guidance for Industry
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Analysis RWE
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RWE is the clinical evidence about the

usage and potential benefits or risks of a
medical product derived from analysis of
RWD.*
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Harmonization Analysis RWE
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RWD are data relating to patient

health status and/or the delivery

of health care that are routinely PRy SRR .1 evidence about the

collected from a variety of
sources.”

ntial benefits or risks of a
. product derived from analysis of
RWD.*

* Submitting Documents Using Real-World Data and Real-World Evidence to FDA for Drugs and Biologics Guidance for Industry
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. &) More Complex Data
50
DO « Linked data covering

. multiple domains (e.g.,
EHRs, devices, claims)

. OOO - Datasets spanning
« New privacy laws and . multiple jurisdictions

regulations being introduced in .
multiple jurisdictions (e.g., EU GDPR)

- New de-identification guidelines 8% Q Ambitious data strategies
published by regulators, standards :
groups, and academics = (,;lsglo?'?l}gi‘t:ioersn mercial

. Misalignment between
internal stakeholders

.Need for strong data
governance to avoid
roadblocks

Stricter Regulations

Masking
Approaches

Risk-based
Approaches

All Rights Reserved. Confidential and Proprietary.
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5t (Federated Analysis)
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R EXE A Common Data Model (CDM) @ LE#%
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Harder

Complexity for data management
(source data = input format for analysis)

Easier

Common protocol

+ Common structure

+ Common conventions
+ Common vocabularies

«&%» pcornet
i

Sentinel

cdisc

il
rﬂhHL? FHIR
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QOHDSI

Common protocol
+ Common structure
+ Common conventions

Common protocol +
Common structure

Common protocol

Easier

Complexity for analyst
(input format for analysis = final analysis results)

Harder

Harder

S CToN T U ANEE

A +— Cohort identification

Complexity for data management
(source data = input format for analysis)

Easier

+—— Clinical characterization

Population-level effect estimation

:W <«—— Patient-level prediction
“_

OHDsI

:.@. pcornet

“:Sentinel]
: cd"l
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Common protocol

Easier Harder

Complexity for analyst
(input format for analysis = final analysis resulis)
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OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

OMOP (Observational Medical Outcomes Partnership)
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OMOP (0Observational Medical Outcomes Partnership)
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Data Model
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Data Model
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Vocabulary
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OHDSI Tool
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Open Source
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History

« Started under the Innovative

. Formation of China Medicines Initiative (IMI) that
OMOP Experiment Chapt or will drive the adoption of the
#2/European OMOP To use data science and 4t OMOP-CDM in Europe
+ Focused on a subset of data
> informatics methods to A N4 e L.
(4 claims, 1 EHR) and 7 Launch of OHDSI promote healih and medical FEEDER-NET Initiation
methods ] + OHDSI's first face-to-face data research in China (Korea)
. Rep_llcatlng experiment meeting at Columbia
Eg‘s;;gass;’; European University Formation of Korea First European
Chapter Symposium

— OMOP Experiment #1 End of OMOP First OHDSI Formation of European O
«  FDAAA calls for establishing Experiment Symposium/Network Chapter
Risk Identification and + Last of the OMOP Meetings Study Published Led by the coordinating
Analysis System for drug present findings of empirical Community begins open center at the Erasmus
surveillance experiments source work under OHDSI University Medical Center in
+ OMOP Experiment creates a + Artifacts include the OMOP brand E Rotterdam
framework for evaluating 14 CDM, vocabularies and + First global network study —
methods of epidemioclogical validated methaods for characterizing treatment - FDA Adoption ( FDA
designs analyzing real world data pathways BEST Launch)
+ 10 data sources, claims and
EHRs, 200M+ lives First Hackathon at

Columbia University

All Rights Reserved. Confidential and Proprietary.

OEHDEN Initiation (Europe) i

NMPA Adoption

Global Acceptance

+ OHDSI grows to =152
databases, 18 countries, 2.1B
patient records, 369M ex-US

+ Regional chapters in US,
Europe, China, South Korea
+ Asia-Pacific, Latin America

« Offering regional sympaosia

EMA Adoption

Formation of Australia,
Japan and Singapore
Chapters

=IQVIA

19



OHDSI (The Observational Health Data Sciences and Informatics)
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OHDSI Mission

To improve health by empowering a community to collaboratively generate
the evidence that promotes better health decisions and better care.

The OHDSI community brings together volunteers from around the world to
establish open community data standards, develop open-source software,

conduct methodological research, and apply scientific best practices to
both answer public health questions and generate reliable clinical evidence.

OHDSI Vision
A world in which observational research produces a comprehensive
understanding of health and disease.

OHDSI Values
Innovation: Observational research is a field which will benefit greatly
from disruptive thinking. We actively seek and encourage fresh
methodological approaches in our work.

Reproducibility: Accurate, reproducible, and well-calibrated evidence
is necessary for health improvement.

Community: Everyone is welcome to actively participate in OHDSI,
whether you are a patient, a health professional, a researcher,
or someone who simply believes in our cause.

Collaboration: We work collectively to prioritize and address the * 3,266 collaborators
real-world needs of our community’s participants. - 80 countrles
Openness: We strive to make all our community’s proceeds open * 21 time zones
and publicly accessible, including the methods, tools * 6 continents

and the evidence that we generate. * 1 community

Beneficence: We seek to protect the rights of individuals
and organizations within our community at all times. OHDSl.org

(HEAT)OHDSI Our Journey 2022 edition
https://www.ohdsi.org/wp-content/uploads/2022/10/OHDSI-OurJourney-2022.pdf

All Rights Reserved. Confidential and Proprietary.
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#JoinThedourney

Our community is ALWAYS seeking new collaborators. Do you want to focus on data
standards or methodological research? Are you passionate about open-source
development or clinical applications? Do you have data that you want to be part of
global network studies? Do you want to be part of a global community that truly values
the benefits of open science? Add a dot to the map below and JOIN THE JOURNEY!

#JoinTheJourney

1"

OHDSl.org

=IQVIA
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A federated network of Data Partners

The EHDEN project aims to collaborate with diverse institutions,

data sources and data custodians across the EU, with a goal of
harmonising source data to the OMOP common data model

locally, within a federated network.

Following the 7 open calls to date we have organised, we

currently have 187 Data Partners from 29 different countries

which are mapping their data to the OMOP common data model.

This includes several EHDEN project partners who have also
mapped their data to the OMOP CDM for use in the federated

network.

We are looking forward to extending this further via subsequent

(A7) EHDEN https://www.ehden.eu
All Rights Reserved. Confidential and Proprietary.

v

EHDEN (The European Health Data & Evidence Network)
RINFEE SRS L OCMRMNEE-AEEESS(EFPIA)ICK ARWERY b7 —7

Geographic spread of data partners. The shade of blue indicates
the # of data partners in that country (darker = more)

Applications (n=563)
Q Awarded applications (n=187)

Spain

Italy

UK

Belgium
Portugal
Germany
The Netherlands
France
Finland
Croatia
Hungary
Greece
Serbia
Turkey
Sweden
Switzerland
Czech Republic
Israel
Norway
Denmark
Bulgaria
Ukraine
Montenegro
Luxembourg
Ireland

Seteteh LJJ||||IIII||||

Estonia ]
Georgia |

Bosnia Herzegovina
Austria

0 3 6 9 12 15 18 21 24 27

# of Data partners
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THE EHDEN FEDERATED DATA NETWORK

mZITONO>» x>

Analysis query

Aggregated results
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A
v
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(tHFT) EFPIA Recommendations on a Connected Data System in Europe

The EHDEN platform
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The DARWIN EU ° Initiative

EHDS(European Health Data Space) FOEMAFEORWERERH7A> =7 b

[F=—22H - U TPLVT—LFRAERY F7—V AL 2—]
(the Coordination Center for the Data Analysis and Real World Interrogation Network: DARWIN EU)

Data Source

EMA
Scientific Committees

European Health

Data Permit Data Space

Authority

Data Source
Data Partner

Data Source

Data Permit
Authority

Coordination
Center

Data Partner

Data partner

Direct
Data Partners Data Permit

Authority

Data Partner

Data Partner

Data Partner
Data Source

Figure 1: Overview of DARWIN EU timelines

Project initiation

O Select service provider to deliver the DARWIN EU Coordin
2021 Centre

Establish DARWIN EU Advisory Board

Support EDHS pilot

DARWIN EU establishment and pilot mode
A Define governance structures, contract models and proce:
2022 gi}%

Run early pilot studies to support EMA committees

Provide first catalogue of real world data sources and star
analyses

Establish connectivity with EHDS

2023

2024

2025

®

Developing and using DARWIN EU

Launch publicly-available DARWIN EU website

Work with established data permit authorities

Test business process to access and analyse healthcare data

Run pilot studies to support more EMA committees

Full operation mode

Conduct studies and answer questions to support EMA scientific
committees and national competent authorities

DARWIN EU fully operational with involvement of data partners
and medicine regulators

Leverage the EU Health Data Space

Increase geographical coverage, scope and regulatory uses of
healthcare data in DARWIN EU

(A7) DARWIN EU https:

www.ema.europa.eu/en/about-us/how-we-work

big-data/data-analysis-real-world-interrogation-network-darwin-eu

All Rights Reserved. Confidential and Proprietary.
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The DARWIN EU ° Initiative

( )

27132 BEF'aﬁU)fEIﬁ?A Maturity

of the
Service

a

- 2 years: set up the service
- 3 years: operations

|
|
|
« SERDO T AT T LR TRITEH '
H2WEHERE. F7<EHDS | Operation phase:
(Eurg;\)ean Health Data Space) &  Operate & Maintain (evaluate and improve)
KA AR

DFE HEE Establishment phase: !

|

|

|

I

|

|

« EMA: OZEAEE O YT L Design, Built,
Implement & Test

»Time
On Boarded Data Partners 10 20 30 40
# Studies 4 16 61 145 145

(HHFr) DARWIN EU https://www.ema.europa.eu/en/about-us/how-we-work/big-data/data-analysis-real-world-interrogation-network-darwin-eu
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NIH National COVID Cohort Collaborative (N3C)
NIHDODCOVID-19a4+— IR TlE. 8T —X% Y —ZXZ0MOPCDMIZZBLEZ=_XY >

National
COVID
Cohort

Tk

Overview: Consortia of distributed clinical data
networks (PCORnet, OHDSI, ACT/i2b2,TriNetX)

Goal:

pandemic data sharing

(H A7) National COVID Cohort Collaborative (N3C) https:

Collaborative

mprove the efficiency and accessibility of
analyses with COVID-19 clinical data, expand

ability to analyze and understand COVID, and g
demonstrate a novel approach for collaborative

=

The N3C Data Enclave represents one of the largest secure collections of
harmonized clinical health data in the United States.

@ # of Rows: 22.7 billion

L ]

e COVID+ Cases: 7,123,277

Data as of February 23,2023

Mortality

This dashboard provides data on patients with dates of death

occurring after a hospitalization for COVID or Long COVID

within the Enclave,

ncats.nih.gov/n3c, N3C Dashboards https:

All Rights Reserved. Confidential and Proprietary.

Explore > Topics.

covid.cd2h.org/dashboard

e Lab Results: 10.8 hillion

@ Medication Records: 3.6 billion

Clinical Observations: 2.0 billion

DATA OVERVIEW

Regional Distribution of COVID+ Patients

This dashboard shows the regional distribution of COVID+
patients within the Enclave and the number of contributing
sites in each region,

Explore »

Choee ot

Smoking

This dashboard shows the breakdown of smoking status by
demographics and severity for COVID+ patients in the
Enclave.

Explore » Topics =

=IQVIA
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https://ncats.nih.gov/n3c
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Implementing a National COVID-19 Surveillance Program

i

Wey
ACT #
S
m?‘
TriNet

Limited Data Sets

< 4

Collaborate
(Analytics Platform)

Data partnership & Phenotype & Data ingest & Collaborative analytics

governance Data acquisition harmonization &
FAIR Sharing/Credit

covid.cd2h.org
GitHub: https://github.com/National-COVID-Cohort-Collaborative/ ST | Q V | /\ .



https://github.com/National-COVID-Cohort-Collaborative/

https:
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FEEDER-NET (Federated E-health Big Data for Evidence Renovation Network) \“.
OMOP CDMZ A W7-88EDRWExR v 7 —7

Introduction

* The Federated E-Health Big Data for Evidence Renovation
Network (FEEDER-NET) project was initiated on 2018 (for 3 years)
with $10 million budget from the Ministry of Trade, Industry &
Energy (MOTIE) of South Korea.

* On 2019, new projects, named FEEDER-NET+, for incorporating
more hospitals and advancing/sophisticating the FEEDER-NET
platform will start April 2019 for 4 years

FEEDER-NET+ Goals

* To build a CDM-based bio-health big data network

* To build a bio-health evidence sharing platform

* To foster collaborative research and encourage industry to
develop business services

* Ultimately to create a sustainable bio-health big data
ecosystem for research and industry

(tEFfr) FEEDER-NET+ (Federated E-health Big Data for Evidence Renovation Network) in Korea

FEEDER-NET+ Data Network ‘

)

* 61 hospitals and data partners joined into the FEEDER-NET+ all
over the country. (including about 70% of tertiary hospitals)
* 12 hospitals’ EMRs were converted to CDM

* We have bi-monthly data partner’s summit meeting since March|

201.7.
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m)rlq-nmwwnn & wnanasgeny

ncheon / Kyeonggi 9}&/@”
= orunery
[ B SNUNE rrownren
@uupany aanans [ zmnssers @ i Peaven WG
B R T
@ ramary Tugaen (@ maie

o~ i

Vit @ IEEE e

T gy

BT I D oomRy () v
P ummanem Gnwaugy (@ resmmey

Summary of Data Network

Hospitals Tertiary hospital: 27
General hospital: 34;

1 V= il (- ; y . Clinic: 1
Pusan Nat. Univ. Hospital | ChonbukNat Univ.Hospital Ajou Univ. Hospital
(2018.08.31) (2018.11.22) (2019.01.31) # of Pts 97,367,192

www.ohdsi.org/wp-content/uploads/2019/09/Seongwon-Lee FEEDER-NET-in-Korea poster2019-1.pdf

All Rights Reserved. Confidential and Proprietary.
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Oncology RWD Network

ASH RESEARCH PIONEER ' | DigiCore CAREL"
COLLABORATIVE™ |
- IRIE% . M&ES (SCD, MM) || « BIIZERA A e Aranv— « Frapy-—
<19 @, 120+Fk « SDC: 5006, MM: COAE. 32H1E |+ 160 E. 36HEH » Federated Network®
o A0 i \ | 2 cancer networks WERzBREL7, EE
10F AL EDBEL L000GIEZE A Novartis || .51 pgpsomoP coM | | ALYy ok
N B S + | ° _ RUSIS
2 — FA"OMOP CDM é/i\gnﬁgﬁji)” BRA9 || maqp(omoprEs) | |+ 2021 S T A
R (236 B R) v «2017-2023 (M1, BD4BO) | | * 2022-% v T =70 HRE LY —ILEIF
«2017-2023 (IMI, BD4BO) » 2018- HUiE # (DigiONE)

U G D
Big Data Platform (fiE3kE!)

*1 Wood et al., Blood Adv (2021) 5 (23): 5429-5438. https://doi.org/10.1182/bloodadvances.2021005902
*2 Park et al., Technol Cancer Res Treat . 2023; 22: 15330338221149262.. https://doi.org/10.1177/15330338221149262
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DigiON E (the DIGItaI Oncology Network for Europe)

EUICE T 5 &TCim

IR REE WL D BGH

https://doi.org/10.1038/s41591-023-02715-8

Members

Afederated learning system for precision
oncologyin Europe: DigiONE

Piers Mahon, Ismini Chatzitheofilou, Andre Dekker, Xosé Fernandez, Geoff Hall,
Aslaug Helland, Alberto Traverso, Cedric Van Marcke, Janne Vehreschild,

Gennaro Ciliberto & Giovanni Tonon

™ Check for updates

DigiONEis a pilot European learning health
systemin precision oncology that aims to
identify optimal cancer treatments by learning
from every patient, not just those in trials,
through privacy-preserving interrogation

of their standardized routine electronic

health records.

Every cancer is different, depending on its particular molecular sub-
type. Cancer treatments will only be effective on certain subtypes. The
optimal matching between patients and treatments will require granu-

Mahon et al.,

explore newindications forapproved targeted and immunotherapies

Nature Medicine 2024, 30, 334-337 https://doi.org/10.1038/s41591-023-02715-8

c TAYS Cancer Centre
Vision Zero Cancer

\Oslo University Hospital

/ Edinburgh
Leeds NHS Trust

\Trinity St James

/Maastricht CccC
Saint-Luc

UCC Frankfurt
IPO Porto

Fundacion Jiménez Diaz

(S

/Unicancer network,
Institut Curie,

Centre Léon Bérard,
Centre Jean Perrin,

\ICO
Sister cancer network

WMOECI

Oscuasanon o7 Ensooom Coscez Insrmomss.

%
q
)
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Tartu UH

National Cancer Institute
Marie Sktodowska Curie
Masaryk Memorial

Inst of Oncology Ljubljana
Sestre Milosrdnice
=2 J

e ACC network, 2
IEO,

INT Milan,

Gemelli,

IRST,

Reggio Emilia,

San Matteo,

Humanitas Mirasole,

Istituti Fisioterapici Ospedalieri,
San Raffaele,

IFOM,

\INT Pascale /

illumina
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DigiONE
20224 & 1) DigiCorebhz% CFederated Network Study# BHy& L7- 702 Z L (DigiONE) %= Ba#4
DigiONE (Digital Oncology Network for Europe)
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