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Patient recruitment a major cause of trial delays

e |dentifying and recruiting suitable patients and trial sites are principal causes

of trial delays
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h a If of all trial lose up to of today’s clinical trials fail
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0 recruitment problems?
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1. State of the Clinical Trials Industry: A Sourcebook of Charts and Statistics, Center Watch, 2008.
2. Study Participant Recruitment and Retention in Clinical Trials: Emerging strategies in Europe, the US and Asia, Business Insights, June 2007.

3. Beasley, “Recruiting” 2008
4. Tufts -http://clinicalperformancepartners.com/wp-content/uploads/2012/07/Fixing-Feasibility-Final-Jan-2012.pd f




There is growing recognifion of the value of re-using EHRs for Clinical

Research

OECD Health Policy Studies

Strengthening Health
Information Infrastructure

for Health Care Quality
Governance

GOOD PRACTICES, NEW OPPORTUNITIES

AND DATA PRIVACY PROTECTION CHALLENGES

“Health data constitutes a significant
resource in most OECD countries and it
makes economic and ethical sense to use
this data as much as possible: to improve
population health and to improve the
effectiveness, safety and patient
centeredness of health care systems”




The critical scenarios

Feasibility

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

Study conduct

$

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

v

DATA
CAPTURE AND
EXCHANGE SAFETY REPORTING

4

Facilitating EHR data extraction for
applications used during trial
execution (e.g. pre-filling of CRFs
and of SAE reports).




The federated query data flow
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A generic data resource
supporting multiple re-use
purposes and users

- federated query %;%?
extraction ' -~
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Hospital retains and uses : counts) leave the hospital data
pseudonym keys to maintain the data Privacy Enhancing Techniques
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Full audit trail inside hospital
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INSite — Protocol feasibility query

x C t An EHRACR : . . ] " )
:' I n S | te &Qrﬁ:lﬁt'ls o Study Des| NSITE & atrorm  StudyDesign  Study Recruitment 11-SNAPSHOT Custodix2016 A Notifications  Brecht Claerho_
= E

- Feasibility study overview & Non-insulin-dependent diabe... = Baseline query & Version 2 Query Results
read Finished results for ;
Search versions Search | Baseline query
Reference date: Apr 21, 2012 i - » s "
Patient results have been obfuscated for sites MCW. Approximated results are indicated by an *-icon
£ . i
£ Edit workset properties ‘
STATUS - ;
Patient Reach for Baseline query
m Drafts Final Sites succeeded 2
H o : 9
Sites failed 1 _— 23.2%
: . | Sites loading 0 *©
v Version 2 (final) .
A 4579% 4579% y
by Brecht Claerhout N & download excel 58* 34%*
Today, 08-34 PATIENTS NETHERLANDS & I
Ve Executed on Apr 21, 2016. 54.21% 54.21%
i 58 matches
SITE THRESHOLD
 Version 1 I:fl nal) Minimum patient matches in site:
0 PATIENT TOTAL PATIENT SCORE PATIENT SCORE
by demo user TARGET N=250 PER COUNTRY PER SITE
Yesterday, 23-01 SELiEeTIoN
A 75 matches :
®  All sites
Selected sites
E| cRrITERIA SELECTION Site & COUﬂtry Scores
@ Al criteria PATIENT MATCHES PER COUNTRY PATIENT MATCHES PER SITE
One criterion [16'52] [16'52]
24
Netherlands United Kingdom MCW EHHT
_
]
Lﬁjgflﬂ\‘ ¢ COUNTRY ¢ ALL PATIENTS ¢ MATCHING PATIENTS ¢ SITE ¢ ALL PATIENTS + MATCHING PATIENTS B




Confirming public acceptance

* High percentage of public/patient respondents were in
favour of re-using EHR data for research

Somewhat favourable -

Somewhat unfavourable I

Mot at all favourable I




o o Data Group Data Item Medication Medication start date
C O n fl rm I n g d O TO Demographics Gender Medwcation Verbatim Drug name
Demographics Case Status Findings Date / Time of Finding
O V O i | O b i | i-I- Ioemogtaphics Date of Birth Laboratory Findings Neutrophils Blood
y Demographics Admission date Laboratory Findings TSH in serum
Diagnesis Diagnosis Text Medication Dosage
Diagnosis Diagnosis Code Findings Weight
Demographics Discharge date Laboratory Findings GFR
Diagnesis Diagnosis Date Medical History currently pregnant
. Laboratory Findings Potassium in serum Medical History menopausal status
A E uro p ean rnvento ry Of Laboratory Findings Sodium In Serum Findings Height
Laboratory Findings Platelets Blood Medical History Allergies and Hypersensitivity Reactions
I . Labaratory Findings SGPT (ALT) in serum Laboratory Findings biPTH
C O m m O n e eCt r O n I C Laboratory Findings Total Protein in serum Medical History Smoking Status
Laboratory Findings Total Bilirubin in serum Medecation Route
h e al i h Frecor d d ata Procedure Procedure Code Laboratory Findings HbA1c Blood
.. . Laboratory Findings Creatinine in serum Medical History Alcohol Abuse
e | ements for C linic al tri al Laboratory Findings Glucose in serum Laboratory Findings Blood Urea Nitrogen [BUN]
Labaratory Findings SGOT (AST) in serum Medication Medication Code
.I: e a S I b I | I t Labaratory Findings Alkaline Phosphatase Findings Pulse
y Laboratory Findings Total Cholesterol in serum Laboratory Findings PSA
Laboratory Findings Erythrocytes Labaratory Findings NTproBNP
. . . Laboratory Findings Haemoglobin Blood Diagnosis Histologically confirmed dia is
Justin Doods, Florence Botteri, Martin Laboratory Findings Albumin Lab%ratorv Findings Beta uc!:n serum i
Dugas, Fleur Fritz and on behalf of EHR4CR Laboratory Findings Calcium in serum laboratory findings HER2 status
WP7 Labaoratory Findings Leukocytes Laboratory Findings CaxP
Procedure Procedure Text Medscation Drug class
Laboratory Findings Sampling Date / Time of Laboratory Finding Laboratory Findings Cardiac troponin T
Trials 2014, 15:18 Laboratory Findings Triglycerides Medical History pregnancy number
http://www.trialsjournal.com/content/15/1/18 saborstory Findigs SIFln sonan Moation NSaCicty e et
Laboratory Findings HODL in serum Findings Temperature
Laboratory Findings INR Blood Laboratory Findings Direct Bilirubin in serum
Laboratory Findings Haematocrit Blood Medscal History Diet
Procedure Procedure Date Medical History Substance Abuse
Laboratory Findings Eosinophils Blood Laboratory Findings BNP
Labaratory Findings Lymphocytes Biood laboratory finding MAGE-A3 status
Laboratory Findings PTT Blood Medical History Lactation
Labaratory Findings GGT Scores or Classification GRID-HAMD
Findings Blood pressure systolic Scores or Classification Hoehn and Yahr
Findings Blood pressure diastolic Scores or Classification MMSE
Laboratory Findings LOL in serum Scores or Classification UPDRS Section 1

element concept (data group/data item). The third column shows the average usage of the data element over all sites while the following

columns (site 1 to site 9) display the frequency at the individual sites. The Data Inventory is ordered by the average usage sorted in descending

order from most available to least. The frequency ranges from 100% (dark green) to 0% (dark red). Data elements that are not available at a site

are shown as Not Available (NA) (black). a




Redundant data enftry

e Clinical trial data are manually
entered into dedicated electronic
clinical trial systems (EDC) and the
same information is often also
enfered info EHR systems

Over

" 40%

of clinical trial data are entered
into the patient’s health record,
the clinical trial EDC system, and,
possibly, athird paper copy?

estimate that over

0%

of data are duplicated between
EHR and clinical trial systems?

* Transcription inconsistencies

C O
e Cumbersome and slow processes D Investigational sites
o ) —
]

1. Integrating Electronic Health Records and Clinical Trials: An Examination of Pragmatic Issues, Michael Kahn, University of Colorado.
2. EDC Site Survey: Investigational Site Perspectives on Clinical Trial Information Systems, eClinical Forum 2009. Available at: www.eclinicalforum.org (accessed December 1, 2011).




EHR2EDC Data Flow

Hospital control Study investigator control Sponsor control

GDPR compliant Data Protection Impact Assessment

Patient data )
GCP compliance

Research

- patients

>

Study consented
patients only

Investigator chooses Data transfer when confirmed
v what to import ~ Investigator ™, by the investigator
>, control o > Sponsor
EHR2EDC Origina| copy, ‘e, Rt EDC system
database : IR
audited transfer
Privacy by design Audited annotation,
and by default additional study data

Standard operating rules for all personnel and for the ICT

m Compliance with regulatory guidance on the use of EHR data in studies .




EHR Data Standards

Mapping eSource

FHIR@Hospital

EHR
eSource

FHIR2CDISC
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Slide courtesy of Christel Daniel @ AP-HP




Value 1o hospitals + value to all health stakeholders

Better data access, and tools, to analyse their own data

Efficient capability to conduct research

(v

Stronger drive to improve data quality

(©

Ability to measure health outcomes and improve care

=0
=
»O




Sustaining a high quality data and technology ecosystem for clinical research

TN Crica

errED: VW evrean

eSource online survey,
completed by hospitals

— jte 1 — — Sjte 2 site 3

Subject Identity /
information

18
Representation data 12 Subject Consent
s N 12
Is a hospital EHR system Dttty R fonaand Promote
of a sufficient maturity for uptake across
its data to be used in Europe
clinical trials?

Context Quality management

Version management External access and devices

EHR entry provenance

115 questions:
20 tier one (must haves)
and 95 tier two




EHDEN: VISION AND MISSION

EHDEIN

EUROPEAN HEALTH DATA & EVIDENCE NETWORK

The European Health Data & Evidence Network (EHDEN) aspires to be the trusted observational research
ecosystem to enable better health decisions, outcomes and care

Our mission is to provide a new paradigm for the discovery and analysis of health data in Europe, by
building a large-scale, federated network of data sources standardized to a common data model

Slide courtesy of Nigel Hughes, Janssen
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European Health Data & Evidence Network
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Platform

Secure access
for researchers

Slide courtesy of Nigel Hughes, Janssen

Benefits of federated
networks

Data remains under the control of the
data owner

Locally required legal and ethical
approvals apply

No patient level data leaves the
owner’s site, only aggregated counts,
thereby ensuring patient privacy
GDPR - ‘Frivacy by Design’

Analysis is “brought to the data” rather
than creating central data repository
Use of common data model allows for
efficient search / analysis across
multiple data sets

Requires close collaboration with data
owners which builds trust
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EHDEN

EUROPEAN HEALTH DATA & EVIDENCE NETWORK

EHDEN Supported Study on Low Neurological Risk e St gy e s

based cohort and self-controlled case series analysis

) Gk forupsten

Coro oSt ABSTRACT
Medicne Nufesd Degarment  OBJECTIVE

5485-CoV-2 Infection, and risk of immune mediated

Xintong Li,' Berta Raventds,™ Elena Roel,"* Andrea Pistilo,” Eugenia Martinez-Hemandez,*

with COVID-19 Vaccines published in British

RESEARCH

The stugy included 4 376535 peopie who received
ChAGOu3 nCoV-19, 3588318 who received

Overall, post-vaccine

° BNT162b3, 244913 who received mRNA'1 173, and
neurological events. 120731 who received Ad26.CoV.7; 735 570 peaple
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PARTICIPANTS

thase vaccinated. Rates were, however, higher than
expected ater SARS.CaV-2 Infoction. For example,

covid-19 vaccines CAGOK1 nCoV-19, BNTL42b2,
RHA1273, or Ad. 26.60V2.5 between the rollout

17th March 2022

atio for Bell's palsywas 1.33 (1,02 10 1,74), o
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CONCLUSIONS

SARS.CoV-2 fram 1 September 2020, and 14330080
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were estimated rom the self.contrlied case series.

BMJ Press Release:

WHAT IS ALREADY KNOWN ON THIS TOPIC

Study finds no increased risk of rare neurological events after COVID vaccination Cere T

o, homever, the resuts from research into the risk o immune mediated

neurologcal disarders after cavid-13 vaccin
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As of 13 January 2022, the covid-19 pandemic has
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vaccines, 9.2 billian doses have boen administored
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8 330 497 people who received at least one dose of covid-19 vaccines
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polymerase chain reaction test result
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The OHDSI* community who took part

@ EUROPEAN HEALTH DATA & EVIDENCE NETWORK

R

* The Observational Health Data Sciences and Informatics (OHDSI) programme. https://ohdsi.org
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Big health data sharing inifiatives

Multiple initiatives are scaling up health data access

across jurisdictional, institutional and domain borders, for care or for research

Emerging paradigm for analysing personally-identifiable health data:

El%(lf
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°® Genomic Data
. oY% Infrastructure

“3  SoiEnce CLouD

-
oY, European
".:...;‘:\ Reference
()
0o0' Networks

federated infrastructure model: network of repositories with an overarching governance and interoperability layer
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RESEARCH MyHealth@ED e . mime
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Research Clinical Routine HUB
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Slide originally created by Oliver Zobell and Stefan Bujok




The European Health Data Space

Better
diagnosis and
treatment:

- improved
patient safety

- continuity of
care

- improved
healthcare
efficiency

* K5
* *

* *

* *
* g K

European

Commission
|

<

Electronic health records

Assist policy
makers and .
regulators in Better health

accessing relevant policy, gre'a.ter
health data opportunities
for research

and
innovation

Empower
individuals to
have control over
their health data

Health data from apps
and medical devices

>

Health data in

Enable health registries Facilitate access
professionals to health data for
to have access to researchers and
relevant health innovators
data




Priority EHR data categories for primary use

The ISO International Patient Summary standard
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Medication
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Study

|PS CompOSiTion Design (SD)

Patient ID
Site ID P S ~ _— p
‘ Medication ‘
Summary Adverse
r/ - - / A .
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Subject /
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Exposure (EX)

AN

Medical History (MH)

Concomitant
Medications (CM)

HL7 FHIRIPS
Compared

with
CDISCE

Comments (CO)

. . Reproductive Findings
Vital Signs (VS) (RP) [ ] Protocol Deviations (PD)

Research Study
Information
(Plan/Conduct)

Diagnostic Results (LB,
ECG)

Procedures
(PR)




1) Data Element Sources —— 2)Core ElementSet —— 3)Terminology

IPS Composition

|Med on ]

q

Summary

LR
cdisc
Study Data Tabulation Model

Implementation Guide: Human Clinical Trials
Version 3.4 (Final)

A Allergies and
Intolerances
A“”"' I Problem List J

Developed by the
CDISC Submission Data Standards Team

wHeader" Required Recommended Optional o R
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Table of Contents
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International Patient Summary Implementation Guide
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DOMAIN/CATEGORY:
IPS-Subject = CDISC-Demographics (DM)
Subject Characteristics (SC)

% Subject Characteristic /Demographic ltem
¥ Subject Characteristic/Demographic Result
» Collection Date

Demographics/Subject Characteristics — Specific
Requested ltemns:

Age
» Age Units
Birth Date
Gender/Sex*
Death
# Death Date
» DeathTime
» Subject Death Flag

*Terms not precisely defined

IPS Problem List = CDISC- Medication History (MH)**
Problem/Condition/Medical History Reported Term
Medical History Event Collection Date
Medical History Event Start Date
Medical History Event End Date
Hypertension
Diabetes
Chronic obstructive pulmonary disease
Alcohol Abuse
Drug Abuse
Allergy

IPS-History of Procedures = CDISC- Procedures (PR)
Name of Procedure
Procedura Start Date
Procedure Indication
Ongoing Procedure
Procedure End Date

OMAINICATEGORY:
IPS Diagnostic Results= CDISC- Laboratory Results (LB)
Microbiology Results (MB); Body Systems Findings**

# Diagnostic/Laboratory/Micro Test Name
Diagnostic/Lab/Micro Result in Original Units Value
Diagnostic/Lab/Micro Original Units
Diagnostic/Lab/Micro Specimen Collection Date
Diagnostic/Lab/Micro Specimen Collection Time
Diagnostic/Lab/Micro Specimen Type
Diagnostic/Lab Fasting Status
Diagnostic/Lab/Micro Specimen/Reference ID

Lab Ref Range Lower Limit in Original Unit

Lab Ref Range Upper Limit in Original Unit
Diagnostic/Lab/Micro Specimen Collection Location
Diagnostic/Lab/Micro Method of Test/Exam
Microbiology Examination Detail

L *Bady Systems Findings each have specific domain with the same variables {e.g.,
CVTEST/CVORRES for Cardiovascular).

VY VYV VYV¥YVYVY¥VY¥YY

o AT ConY: e Cam—————— IPS-Vital Signs = CDISC- Vital Signs (VS)
Vital Signs Test Name
Vital Signs Date
Vital Signs Time
Vital Signs Result of Finding in Original Units

Vital Signs Original Units

» Medication/Drug/Product Name
» Medication Start Date
» Medication End Date
Dose
» Dose Units
Dose Form
Dose Frequency
Route of Administration
Medication Indication

IPS-SoclaI History = CDISC- Substance Use (SU)

IPS- Pregnancy status + history summary =

CDISC- Reproductive Findings (RP)
Pregnancy Status
Reproductive Finding Name
Reproductive Result or Finding in Original Units
Reproductive Original Units
Reproductive System Finding Date
There are a number of discrete pregnancy related outcomes that
were mapped to CDISC SDTM since there were discrete data
elements in IPS (code system/code/label) available — potential
public health use case

Tobacco Use (Smoking Status)
Alcohol Use

Name of Substance
Never/Current/Former Usage
Substance Dose

Substance Dose Units
Substance Use Frequency
Substance Use Start Date
Substance Use End Date
Substance Use Duration
Substance Use Duration Unit

Share

B EHR Xchange Format

DOMAIN/CATEGORY:
IPS-Data Element = CDISC- Adverse Encounters (AE)
>

VVYVYYVVYYYYYYYYYY

DOMAIN/CATEGORY:
IPS-Data Element = CDISC- Healthcare Encounters (HO)

»




eSource Scale Up Task Force

Coordinated by i~HD for member organizations to drive
data interoperability and champion EHR as eSource

Purpose

« Drive and scaling the adoption of Electronic Health Record (EHR)
as eSource technology across pharma/biotech companies and
hospitals

« Promote alignment across members to adopt harmonized and
efficient practices and processes

« Engage with relevant organisations and stakeholders involved
in eSource EHR initiatives

Outputs

« Published reports, publications, webinars, position papers,
recommendation, presentations, meetings

Modus Operandi
+ Collaboration using “Chatham House rules” under i~HD
membership banner

E https:/ /www.chathamhouse.org/about-us/chatham-house-rule
I

Founding members

Cambridge University m

Hospitals

NHS Foundation Trust Memorial Sloan Kettering
Cancer Center

_p FEGENERON' janssen y

SANOFI astrazeneca

o The European Institute
f A for Innovation through
Health Data = [}

Key stakeholders

cdisc D3  VULCAN
BIOPHARMA INC. A HL? FH‘R

L) .
.. "
Q) Society for Clinical Dato Management G )X( S ‘ RS

I_rL)A_ +Vendors

+Industry
+Study Sites

i[{m
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