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The problems that we are facing with

Sponsors Hospitals

FIGURE 15: The Costs of Drug Development Have More Than Doubled Over the Past Decade . Over 40(%) Of Cllnlcal trlal data |S entered into
5248 both Electronic Health Records (EHR), the clinical
sttty L trial Electronic Data Capture (EDC) system and
v increased clical o B e s o oyt possibly a third paper copy

Drug—Including the Cost of Failures (in
complexity Constant 2013 Dollars) . . .

' . This cause a significant delay between data
availability and the manual data entry

(EDC Site Survey: Investigational Site Perspectives on Clinical Trial Information
Systems. eClinical Forum 2009. www.eclinicalforum.org )

« larger clinical trial sizes

« greater focus on targeting
chronic and degenerative
diseases

« higher failure rates for drugs
tested in earlier phase clinical
studies 1970s 1980s 1990s-early  2000s-early

2000s* 20105 Time spent creating a source document template for each study

Mean number of hours

Source: ibasi JA, Grabowski HG, Hansen W, Innovation inthe pharmaceutical ndustry: new estimales of R&D costs. J ealth Economics, 2016,47:20-33
19 20 21
13
Increase
TRENDS IN CLINICAL TRIAL PROTOCOL COMPLEXITY e || e Complex
Total procedures per trial protocol (median) (eg, 105.9 166.6 57%
bloodwork, routine exams, x-rays) - - - -
Aggregate AMC & hospital-based Practice-based Dedicated sites
Total investigative site work burden [median units) 28.9 47.5 sites. sites
LCEL AL GReRD &l - Source: CenterWatch, Clinical Ink, SCRS 2017; n=656 Research Centers (n=161 AMC/Hospitals; 254 Practice-based; 218 Dedicated and 23 Other’(not included))
Clinical trial treatment period (median days)* 140 175
Number of case report form pages per protocol (median) 55 m

Increasing time and cost

References slide 34



* Former IMI project 2011-2016 - 35 partners

* Objectives & scope
> Develop a trustworthy re-use of EHR data for clinical research

> Initiate the Champion Program, connecting hospitals to the InSite platform,
collaboration between hospitals and sponsors

> Establish the European Institute for Innovation through Health Data — an
independent governance body

EHREDC (€t) st

Source: Slide courtesy of Dipak Kalra, i-HD — info slide 35



Background summary

Research Project Champion Program Market Access
S182 S1S2 S1S2
Developement Evaluation commercializatior

2011 2016 2017

i@ efpia

Innovative Medicines Initiative
I S . t

I ! ! :I ! A TriNetX Company

Champion Program

Automatic
transfer ot

of manually
entered
protocol data

S3
Development
& Evaluation

2018

Oert Health

2019

EHREDC pilot

efpia 1§F

Speeding up recruitment by
making EHR data searchable for
investigators and establishing a
unified communication path
between sponsors and sites.

Enabling protocol testing with
real world data in potential trial
sites rather than with
guestimates.

o |
DATA SAFETY

CAPTURE AND REPORTING
EXCHANG! E

Facilitating EHR data extraction
for applications used during trial
axecution (e.g. prefiling of CRFs
anJ ~f SAE reports).

|
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Leverage EHR data across the clinical research cycle to optimize research

Innovative Medicines Initiative

N/

N4

SERVICES 1

N4

SERVICES 2

Trial Study Electronic Trial Data
Design Placement Chart Review Capture

SERVICES 3

... informs trial
design, to optimize
patient populations

in real world

... contributes to
strategic site
selection, based on
hospitals in network

accelerates
recruitment &
data-driven
cooperation

... creates value for
sites reducing
manual work; EDC
cost-efficiency

EHREDC

Source: Lewi & Ammour, SCOPE Barcelona (2018)
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EHR2EDC ...The Foundation

Problem How What
Manual data entry and Enable use of Electronic Build First generation
required SDVs costs M€ Health Records as a EHR2EDC technology

and is prone to errors source for Clinical Trials

to reduce double data entry

ﬁmf \ @ Health

Source: Lewi & Ammour, SCOPE Barcelona (2018)



Objectives & partners
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ASSISTANCE HOPITAUX
(eit PUBLIQUE DE PARIS

@ i Inserm

Instiut rationa
e Is sami ot e Ia recherche médicale

EHREDC

Real World Data

Driven Research

\ " 4

Develop
EHR2EDC
Services

Hospital
Network

A4

Education &
Training for
Hospitals

i~[zl[»]
e®InSite

A TriNetX Company

(1 .CON,

A Symbol of Excellence

Hospital partners

EFPIA + Hospitals + SME + Institute

Source: EHR2EDC Project charter; EIT website

"o Hospital Universitario
SQEE;WF%: é’JP 12 de Octubre
ROMAGNOI@®
PER LO STUDI® E LA CURA
DEITUM@RI
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Expected benefits for the clinical trials

| Data entry
| Monitoring
| Data cleaning
T Quality
T Safety

Workload

m Without
EHR2EDC

= With EHR2EDC

tlme & COSt Clinical Project ~ Sponsor Data Monitor Data Entry Hospital EHR
. Manager Manager Technicien Interoperability
SaVIngS Manager

HRED €)=
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How are we dealing with major challenges using EHRs?

Ensuring compliance with

regulatory requirements:

v Conducted a Data Protection
Impact Assessment (DPIA)

v" Ensured that EHR2EDC data
flows meet GDPR & GCP
requirements

v Defining a code of conduct for
EHR2EDC partners to
safeguard data protection

v Ensuring compliance with new
FDA guidance on the use of
EHR data in studies

Free text extraction and conversion
to structured data will be explored
as a Proof of Concept during the
project

EHREDC

Source: EHR2EDC project progress — content approved for sharing & reference slide 34

Stringency and

uncertainties in
new regulatory
requirements

Large portion
of data
captured as
free text

\

Heterogeneity
in data
standards,
difficulty to
interoperate

EHR data
quality below
clinical trial
standards

<,

|

Data element repository:

v" |dentified data elements
commonly used in clinical
trials and routinely collected
in EHRs

v" Developing CIM (Common
Information Model)

v Developed Initial Inventory of
EHR2EDC data items (50
data items & > 60000
concepts

Data Quality Assessment (DQA)
will be developed by the i-HD to
help HCOs increase the value of
EHR data for research. Will be
offered as a service — including
DQA and Remediation Services

(eit Health
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Pilot studies selection

Janssen

» 2 studies — Oncology
indications

« 3 different hospitals

7

\

No impact on the study team
No impact on the quality,
timelines and budget of the
clinical trial

Sanofi AstraZeneca

« 2 studies — Oncology
& CVS indications

indications « 2 different hospitals

» 2 studies — Oncology

& Diabetes/CVS

« 2 different hospitals

Selection criteria for the
pilots:

+ Conducted in at least one of the
EHR2EDC hospital partners
(12deOct, IRST, AP-HP)

* The study has high amount of loc

EHREDC

Source: EHR2EDC project progress — content approved for sharing

lab data
« Pls of the selected studies are well
known to our hospital partners

> + Planned toinclude patients during
evaluation period (July-Nov 2019)

_/

@
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What is the expected impact?

Reduce trial Provide access to Enabling health learning
complexity, enable patient data in Europe, systems to improve
near real-time patient through a GDPR- patient care and quality /
safety monitoring and compliant data network speed of research

reduce research costs

EHR2EDC public/ private project is open to new partners for future development

- it
EHREDC )

Source: EHR2EDC Project charter; EIT website



Next steps : Project Extension

Moving from pilot phase to project
extension:
= 3-year plan (2020-2022)
Janssen

pilots = Oncology and Cardiovascular

Astra = Public-private Consortium with
Zeneca

pilots industry funding
S«'?\Inf[)ﬁ = Two additional key objectives
pilots

1. increase data quality

2. establish data linkage

HRED )
| 14

Source: EHR2EDC project progress — content approved for sharing



Agenda

= EHRZ2EDC general overview & objectives

EHR2EDC novel approach — technical solution: David Voets

= Past, current and future solutions for automated data transfer

= Questions
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Goals

Hospital clinical data mappings should work with different studies

Core of the solution should be EHR and EDC vendor agnostic

& OpenClinica

n Source for Clinical Research

C: Cerner

Epic

z:medidata

= RAVE _
EHREDC )

Source: Courtesy from and presented by David Voets/Custodix



Goals

Setup of a study at a site should be a question of minutes

Must be able to deal with study protocol and mapping changes
transparently

Must be able to deal with data corrections, data coding changes &
terminology updates

eit
EHREDC )

e: Courtesy from and presented by David Voets/Custodix



Goals

Transferred data should be 100% accurate

Data extractions & transformations applied to meet sponsor’s format
requirements must be fully auditable

Provenance of data must be traceable

H m @ Health

Source: Courtesy from and presented by David Voets/Custodix



Semantic Interoperability

A TriNetX Company

v ldentified data elements
commonly used in clinical
trials

v Common information model

v Alignment with InSite/FHIR
and standard clinical
terminologies

v Alignment with CDISC

v Alignment with sponsor/study
eCRF models

EHREDC

Source: Courtesy from and presented by David Voets/Custodix

SNOMED LOINC’ RSNAW @) Worid Health

International

W Organization

Recipient in cC

Related documents
EHR2EOC_T.1.1_data_slements_inventory_template.xisx

v
v
v

v

€ cDiscC

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Scope DM | VS |
LB | CM

3 sites

6 clinical trials

360 eCRF variable
mappings

> 3000 eCRF code
mappings

(eit Health
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EHR2EDC Leverages InSite’s Harmonization Process

o . e®InSite
.. | nS Ite ATriNetX Company
! ATriNetX Company ! Hm module
Entire patient Subjects enrolled
| . in study

. population

EHR +

other Clinical

Data

Data

patient data
sources

mart

Warehouse

-

InSite data model
. with standard

. terminology

' bindings

Vendor-neutral
. eCRF model

@cpisc

Hospital-specific
data model and
coding systems

EHREDC

>

=N

At the
hospital

Supervised

Data submission
At the
sponsor

EDC vendor model

z:medidata

(eit

Health

Source: Courtesy from and presented by David Voets/Custodix

20



Setup

« Sponsor (EDC)
— Provisioning of test & live environments & accounts
— Validate new EDC mappings (if any)

felnSite g,

/N N
i - )

nnnnnnnnnnnnnnn

* InSite virtual appliance
— Install EHR2EDC module

— Register study with metadata, queries & EDC
connection configuration

« Site i L R
— Firewall update to allow InSite EHR2EDC module to |-
push data to EDC :

— Validate new mappings for study (if any)
— Staff access and training

HRE) .

Source: Courtesy from and presented by David Voets/Custodix
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Populate Forms

L ] 1 ini
o® | n S |te \(jlhmcal InSite Studies ~ Cohort Analysis  Recruiting Studies ~ EHR2EDC Studies David Voets v A Notifications
ATriNetX Company 'orkbench

EHR2EDC Studies ) My Study ) Subjects = 1234567890 Events
My Study

Events

Overview
EVENT NR. OF FORMS NR. OF DATA POINTS ACTIONS

Investigators )
Screening(22 Jul 2019) 40 1
s Fetch data points x

29 7 ;
REFERENCE oo June 21, 20° + Fetch data points

w lWiﬂM Clinical patient visits & data recordings do

LIS typically not correspond 1:1 with study

' ' calendar. Interface allows to pick the right
reference date for extracting data points.

0Oct 2018 Nov 2018 Dec 2018 Jan 2019 Jan 2019 Feb 2019 Mar 2019 Mar 2019 Apr 2019 May 2019 May 2019 Jun 2019

EEEEE . @ Health
“ Cancel 22
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Populated Form Review

InSite e InSite Studies  Cohort Analysis  Recruiting Studies ~ EHR2EDC Studies David Voets © & Notifications

EHR2EDC Studies ) EHR2EDC-394 ) Subjects ) 427049901 ) Events ) LABORATORY ) Forms
EHR2EDC-394

Populated form overview Send to EDC
Overview
Investigators This page shows all the data points that were populated for the given subject and event with the selected reference date. You can fetch data points for a given subject and event multiple times in which case the data points displayed here will be u...
Show more
Subjects

O Laboratory form populated at Aug 13, 2019 15:16, referenced at Apr 10, 2015

O GLUCOSE ITEMS

O Lab Test or Examination Short Name GLUC
O Lab Test or Examination Name Glucose
O Lab Test LOINC Code 2345-7
O Date/Time of Specimen Collection 10-04-2015
O End Date/Time of Specimen Collection 10-04-2015
O Fasting Status N
O Specimen Type SERUM OR PLASMA
O Result or Finding in Original Units 80.50000
O Original Units mg/dL
O Reference Range Lower Limit in Orig Unit 60.00000
O Reference Range Upper Limit in Orig Unit 100.00000
O Vendor Name HP_HCIS.DOC_OBX

User can unselect items that should not be
transferred to the EDC 23

Source: Courtesy from and presented by David Voets/Custodix



EDC integration

Medidata Rave

EHR2EDC module

A\

Populated form overview

O Local Laboratory Unplanned pooulat
LB_UNPL_O1
LBSPEC — BLOOD
LBDAT — 01 Apr 2015
LBTIM —12:00

(<IN < <]

LBCOND — N

u
o

INDL 01 l0C LN

(<)

LBTEST — Neutrophils/Leukocytes

1<}

LBORRES — 32.00000
LBORRESU — %
LBSONRLO —

=]

LBSONRHI —

2019 10:08, referenced at Apr 1, 2015

R

ubject: E2v2

heduled Lab Sampling

I d-u

age: Local Lab y Unp

Planned Time Point

Normal Range Type

Was there any unplanned lab test result to report?

Specimen Type
Collection Date

Collection Time

In case of blood sampling, specify if fasting

Log lines

EHR2EDC module

Resut | une etvas he v ke Vit v e et ol e i S (e Sors U e
1 | Neutrophils/Leukocytes | 32.00000 @ %
b | McHe 26.00000 | g/dL | 25.00000 29.00000 <
3 | Monocytes 1.10000 0.00000 1.00000 I An LAme
4 | Lymphocytes 7.30000 3.00000 11.00000 LUY o
5 | Basophils/Leukocytes 0.30000 | %

frintable Version View PDF Icon Ke

Y
RF Version 10697 - Page Generated: 08 AUG 2019 10:13:15 Romance Daylight Time

Source: Courtesy from and presented by David Voets/Custodix

O LB_UNPL_01_LOG_LINE
LETEST — Monocytes
LBORRES — 110000
O LBORRESU —
LBSONRLO — 0.00000
LBSONRHI —1.00000

O LB_UNPL_01_LOG_LINE
LBTEST — Lymphocytes
LBORRES — 730000
O LBORRESU —
LBSONRLO — 3.00000
LBSONRHI — 11.00000

O LB_UNPL_01_LOG_LINE
LBTEST — Basophils/Leukocytes
LBORRES — 0.30000
LBORRESU — %
O LBSONRLO—
O LBSONRHI —

D e &« @«
B
UNPLANNED O ¥ ®
LOCAL REFBRENCE RANGES (O ¥ B
Yes O %N
Blood Ofg N
01APR2015 @fe W
1200 O N
No @ W
e and pH, specify
it blank if Unknown B &
oxN
OwN
(= |
(= |
(=R N

24




Agenda

= EHRZ2EDC general overview & objectives

= EHR2EDC novel approach — technical solution

= Past, current and future solutions for automated data transfer:
Massimo Raineri

= Questions
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2006: Issues related to EHR to EDC integration

eClinical forum
March 16, 2006
Brussels £

P.B., PHASE
FORWARD
Chairman and
Founder

EHREDC

Fundamental Issues
m General

* EHR systems data entry components are designed to accept
structured and unstructured data gathered about a patient, at
any time they are evaluated

® EDC systems are required to gather highly structured data at
specific time points, as quickly and efficiently as possible

® The process of clinical trial data management is an
orchestrated, highly controlled interactive process of data
review, revision, and signoff that is highly specific for clinical
trials and is virtually absent from most EHR systems

® There are dozens, if not hundreds of EHR systems in
widespread use

® There are 2 number of EDC systems in use for 20% -25% of
clinical trials

&

Health
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2006: Predicting the future

eClinical forum
March 16, 2006
Brussels

P.B., PHASE
FORWARD
Chairman and
Founder

EHR

e
v

Opinion

The collection of routine clinical trial data should (MUST!) be
collected and recorded directly AND electronically into both the
medical record and the clinical research databases through a
single process

The path to achieving this is over-simplified by sponsors,
healthcare providers, EDC vendors, EHR vendors, standards
organizations, governmental agencies, consultants

This cannot be done alone by either EDC or EHR vendors

The solution requires the specific collaboration of EHR and
CDMS/EDC vendors to develop a robust, commercially-viable
solution — with the support and input from all of the above

Without this, we are at least 10-15 years from a solution

@

Health
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2006: Uncertainty

eClinical forum
March 16, 2006
Brussels

EHR/EDC: Disaster in the making? Or an idylllic future?

P.B., PHASE
FORWARD
Chairman and
Founder

COLOR BY
A&% TECHNICOLOR
> B rooncen s GEORGE PAL warea  RUDOLPH MATE

EHREDC (€t) rearr
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2019 - EUROPE: EHR2EDC PROJECT

» Real project, executing pilots and collecting real data!

» Solid consortium and partnership of Hospitals, Sponsors, Institutions
and Technical Partners, with proven results (EHR4CR)

 The idea is simple, the implementation is complex
» Maintenance of mapping tables
» Governance of standards (central and local)
» GCP compliance and Computer System Validation
> Diversity in EHR systems at sites
> Diversity in RAVE usage at Sponsors

CHRED €)=
29



2019 — US: EHR2CREF Project

Site .
ENR . \iasn_?sen project
- : e
—  2trials (Phase Il and IIl)
EHR2CRF U-  Target: 95% of fields
Project Janssen * Implementation started ~
Gurparkash Singh Demo ‘1' cRF 1.5 years ago
July, 2019 - > DWH -
Janssen = == -
Medical History —] ) —_—
= M us:
— |:= Other Vendor CTMS / EP|C 0
— Q . controls 70% of the
Con-Med ~— ket
o?—_e s U ,%Vendor Cloud/vCRF mar ©
= ] EU:
[~ | -— * Many home-grown EHR
Labs systems
7= » Language differences
— |¥Z| AELoglines Local Labs + GDPR

R —

H‘R - (eit') Health
30
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2019 — US: EHR2CREF Project

EHR2CRF
Project

Gurparkash Singh
July, 2019 -
Janssen

EHREDC

*  Preliminary numbers are promising and in line with what others are
reporting independently

* We need to gather more information on the data fields in context of
different EHRs/sites.

» Scalability: Need to expand to additional sites; validate results

» Possible Sites: some sites better prepared for the EHR2CRF work
« Data Fields: selected forms and fields have been tested

« TA: Oncology

Nicely complementing the EU work

(eit Health
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2020 AND BEYOND: STEPS

|[dentify most suitable:
> Forms (e.g. Local Labs, Vital Signs, Demographic, Con Meds)
> Sites (may not necessary be prominent or high enrollers)
> Trials (e.g.: Early Dev, Platform Trials, Pragmatic Trials)

> Therapeutic Areas

Extend:
> Beyond RAVE
> Beyond EDC

Quantify:
> Measure costs, benefits, impact on quality
> Assess scalability of forms and sites

Validate and Release

CHRED €)=
32



Questions?

‘ eit ) Health
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References and links
Links to more information about EIT Health’ EHR2EDC, The European Institute for Innovation Through

Health Data (i-HD) and the former IMI project EHR4CR

 EIT Health Information on EHR2EDC:
= https://www.eithealth.eu/ehr2edc
= https://www.eithealth.eu/-/ehr2edc-a-revolution-in-collecting-and-using-health-

data-in-clinical-research

* i-HD website: https://www.i-hd.eu/

« EHRA4CR website: http://www.ehr4cr.eu/
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Statement

This project has received funding from EIT Health, under Project Grant
Agreement 18269. EIT Health is supported by EIT, a body of the European Union

in compliance with Horizon 2020 research and innovation programme and
EFPIA. https://www.eithealth.eu/home

This presentation reflects the author's view and neither EIT Health nor the
European Union, EFPIA, or any Associated Partners are responsible for any use
that may be made of the information contained herein.
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