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Patient recruitment a major cause of trial delays
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• Identifying and recruiting suitable patients and trial sites are principal causes 
of trial delays

50% 
of today’s clinical trials fail 
to achieve the target 
recruitment rate4 

Almost 

half of all trial 

delays caused by patient 
recruitment problems2  

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.pdf 

Each day a drug is delayed 
from market, sponsors 
lose up to 

$8m3

The percentage of studies that 
complete enrolment on time: 

18% in Europe, 

7% in the US1



There is growing recognition of the value of re-using EHRs for Clinical 
Research 
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“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”



PROTOCOL 
FEASIBILITY

PATIENT 
RECRUITMENT

Enabling protocol testing with 

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

Speeding up recruitment by making 

EHR data searchable for 
investigators and establishing a 
unified communication path between 

sponsors and sites.

Facilitating EHR data extraction for 

applications used during trial 
execution (e.g. pre-filling of CRFs 
and of SAE reports).

Feasibility Recruitment Study conduct

The critical scenarios
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SAFETY REPORTING

DATA 
CAPTURE AND 

EXCHANGE



The federated query data flow
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EHR CDW
extraction

pseudonymisation

A
P
I

A generic data resource
supporting multiple re-use

purposes and users

Hospital retains and uses 
pseudonym keys to maintain the data

(never shared)

Only aggregated data (patient 
counts) leave the hospital 

Privacy Enhancing Techniques
e.g. suppress small counts

Full audit trail inside hospital

Researcher builds 
analysis query using 

semantic tools

federated query

Researcher receives only 
aggregated data set and 

analytics
(Never patient-level 

data)



InSite – Protocol feasibility query
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Confirming public acceptance
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•High percentage of public/patient respondents were in 

favour of re-using EHR data for research



Confirming data 
availability
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A European inventory of 

common electronic 
health record data 

elements for clinical trial 

feasibility

Justin Doods, Florence Botteri, Martin 

Dugas, Fleur Fritz and on behalf of EHR4CR 

WP7

Trials 2014, 15:18 

http://www.trialsjournal.com/content/15/1/18



Redundant data entry
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• Clinical trial data are manually 

entered into dedicated electronic 
clinical trial systems (EDC) and the 

same information is often also 
entered into EHR systems

• Cumbersome and slow processes

• Transcription inconsistencies 

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).

40%
of clinical trial data are entered 

into the patient’s health record, 
the clinical trial EDC system, and, 
possibly, a third paper copy1

Over

70%
of data are duplicated between 

EHR and clinical trial systems2

Investigational sites

estimate that over 



EHR2EDC Data Flow

Hospital control Study investigator control

CDWEHR

Patient data

Original copy,

audited transfer

Sponsor control

Sponsor 
EDC system

Data transfer when confirmed 

by the investigator

EHR2EDC 
database

Investigator chooses 

what to import

Research

patients

Study consented 

patients only

GDPR compliant Data Protection Impact Assessment

Privacy by design 

and by default

Standard operating rules for all personnel and for the ICT

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

GCP compliance

Investigator

control

10

Audited annotation, 

additional study data



Mapping eSource EHR Data Standards
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Sponsor 
Clinical 
Study 

Data Base 

EHR
eSource

FHIR@Hospital FHIR2CDISC CDISC@Sponsor

Slide courtesy of Christel Daniel @ AP-HP



Value to hospitals + value to all health stakeholders
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Better data access, and tools, to analyse their own data

Efficient capability to conduct research

Stronger drive to improve data quality

Ability to measure health outcomes and improve care



Sustaining a high quality data and technology ecosystem for clinical research
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EHR

EHR

EHR

Is a hospital EHR system 

of a sufficient maturity for 

its data to be used in 

clinical trials?

eSource online survey, 

completed by hospitals

115 questions: 

20 tier one (must haves) 

and 95 tier two

Promote 

uptake across 

Europe
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Values

EHDEN: VISION AND MISSION 

Vision 
The European Health Data & Evidence Network (EHDEN) aspires to be the trusted observational research 

ecosystem to enable better health decisions, outcomes and care

Mission
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



European Health Data & Evidence Network

15Slide courtesy of Nigel Hughes, Janssen



Data harmonisation
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Cohort 2
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Data custodians
• Identify local concepts
• Specify mappings
• Define security

Community
• Specify global and derived concepts
• Define research groups

Local concepts Global concepts

Common 

Data 

Model

Standardised 

semantics

Source: Rudi Verbeeck and Michel Van Speybroeck - Janssen



Why we need big health data
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8 330 497 people who received at least one dose of covid-19 vaccines

735 870 unvaccinated individuals with a first positive reverse transcription 
polymerase chain reaction test result

14 330 080 participants from the general population (control group)



The OHDSI* community who took part
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* The Observational Health Data Sciences and Informatics (OHDSI) programme. https://ohdsi.org



Big health data sharing initiatives
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• 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: 

• federated infrastructure model: network of repositories with an overarching governance and interoperability layer

Slide originally created by Oliver Zobell and Stefan Bujok

Research 
data

Clinical 
trial data

Routine 
data

E     V     I     D     E     N     C     E

R  E  S  E  A  R  C  H 
                        H  E  A  L  T  H  C  A  R  E

HealthData@EU

MyHealth@EU



The European Health Data Space
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Priority EHR data categories for primary use
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The ISO International Patient Summary standard

Plus:
Prescriptions
Lab results
Radiology reports
Discharge summaries



Patient ID
Site ID

Vital Signs (VS)

Demographics (DM)

Concomitant
Medications (CM)

Diagnostic Results (LB, 
ECG)

Medical Devices

Research Study
Information 
(Plan/Conduct)

Medical History (MH)

Reproductive Findings 
(RP)

Subject 
Characteristics (SC)

Immunizations

Disposition (DS)

Study
Design (SD)

Exposure (EX)

Comments (CO)

Protocol Deviations (PD)

Drug Accountability (DA)

Substance Use (SU)

Procedures
(PR)

Adverse
Events (AE)

HL7 FHIR IPS 
Compared 
with
CDISC 



1) Data Element Sources 2)Core Element Set 3) Terminology 
 Assessment
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https://www.chathamhouse.org/about-us/chatham-house-rule

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

Founding members

Key stakeholders

+Vendors
+Industry

+Study Sites

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

eSource Scale Up Task Force
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