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The Digital Patient 

The Quantified Self 

HealthKit, ResearchKit  

Watches 

Trackers 

Real Word Evidence 

Social media 

Virtual communities 

Living Labs Virtual Physiological Human 

Mathematical modelling 

Real World Data 

Biobanks 

Electronic health and care records 

Personal health records 

Disease registries 
Claims databases 

Cohort studies and biobanks 

Clinical trials data, electronic case report forms 

Mobile health apps 

Wearable sensors 

Lab on a chip 

Genome 

Climate 

Air quality 

Social networks 

In the last 5 years, more scientific data has been  
generated than in the entire history of mankind 

90% of the data in the world today  
has been created in the last 2 years 

Global electronic health records market  
expected to reach USD 29.81 billion by 2022 

By 2017, 1.7 billion smartphone users  
will have downloaded health apps 

Monitoring services will account for 65%  
of the global mHealth market by 2017 

The Human Genome 

Proteome 

Micro-biome 

Simulation 

Big Data 

The connected patient  
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The Value of Health 
Political and policy context 

Economic context: 

• Legacy of the crisis: high debts and deficits 

• Continued increases in public health spending anticipated 

• Concerns about how this will be paid for (sustainability of 

public finances) 

Population health: 

• Ageing and rising levels of chronic disease and comorbidity 

• Public health problems and inequalities 

Health systems: 

• Challenge of responding to changing population needs 

• Need for structural reforms – e.g. integrated care, eHealth 

• Evidence of marked variation in clinical practices and 

significant levels of ’waste’ 

Slide courtesy of Daniel Furby, FIPRA International 
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> 3x variation in death 
during first HF admission 

3x variation in 12 week 
mortality rate for HF 

>4x variation in 12 week 
readmission rate for HF 
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across European countries 

Slide courtesy of Thomas Allvin, EFPIA 
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Huge practice variation between OECD 
countries 

Slide courtesy of Thomas Allvin, EFPIA 



3. Bray F, Jemal A, Grey N, et al. Global cancer transitions according to 

the Human Development Index (2008-2030): a population-based study. 

Lancet Oncol 2012; 13(8):790-801. 

4. Alzheimer’s Disease International. 

http://www.alz.co.uk/research/statistics. Last accessed October 2013 

Treatment needs are changing 
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1.http://www.unfpa.org/webdav/site/global/shared/documents/publications/2012/UNFPA-Exec-Summary.pdf 

2.IDF Diabetes Atlas. Fifth edition. http://www.idf.org/diabetesatlas/europe. Last accessed October 2013 

 

 

 

 

 
Ageing  

Population 
1 in 9 ≥ 60 
1 in 5 by 20501 

CV 

Diabetes 

COPD 

Asthma 

HIV/ 

AIDS 

By 2030, 10% of 

European adults 

are predicted to 

have diabetes, 

compared with 

8.5% in 20102 

Long-term 

chronic  

disease 

management 

Number of people with dementia will 

nearly double every year4 
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By 2030, 22.2m new cases of cancer 

are expected to be diagnosed  

annually3  
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▪ There is a requirement for new, safer, more effective 

medicines in areas of changing medical need 

▪ With the pressure on healthcare budgets there is a focus 

on best practice care and the value of interventions 
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Value based health care as a solution 

Focus on health outcomes measurement 

Slide courtesy of Daniel Furby, FIPRA International 



Learning Health Systems 
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System biology 

Biomarker definition 

Lead identification 

Clinical trial Execution 

Market Access 

Ongoing safety 
tracking 

incident monitoring & 
detection 

retrieval of similar  
patient history 

outcome analysis 

care management  
patients at risk 

re-admission prevention 

diagnosis & 
treatment assistance 

Clinical Care Clinical Research 

Slide courtesy of Bart Vannieuwenhuyse, Janssen 



IMI – Europe’s partnership for health 

Partnership 

2008 - 2024 

 

 

 

 €2.5 bn 

 

 

 

 
> €5 bn 

 

 

 

 €2.5 bn 

IMI2: 2014-2024 
€3.3 bn budget 

More ambitious 

More open 

Greater scope 

IMI1: 2008-2013 
€2 bn budget 

59 projects 

Slide courtesy of Pierre Meulien, Executive Director of IMI 



  

The EHR4CR project 

▪ EHR4CR – Electronic Health Records for Clinical Research 

▪ 4+1 year project (2011-2016), 35 partners, budget >17M€  

▪ Objectives & Scope 

▪ Provide a platform for trustworthy re-use of EHR data to support innovation  

in clinical research and healthcare operations. 

▪ Securely reusing health data for optimising clinical trials 

▪ 7 pilot sites across Europe 

▪ Status 

▪ Extended into 2016  for making the transition to a sustainable platform 

▪ Initiated a Champion Programme, connecting hospitals to an operational platform, building up 

experience with pharma 

▪ The European Institute for Innovation through Health Data – an independent governance body 
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For more information:  

http://www.ehr4cr.eu/ 



Patient recruitment a major cause of trial delays 

▪ Identifying and recruiting suitable patients and trial sites are principal causes 
of trial delays 
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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 



The EHR4CR results 

▪ An innovative platform to enable the trustworthy reuse of health data for 
research 

▪ The platform can connect securely to the data within multiple hospital EHR 
systems and clinical data warehouses across Europe 

▪ It enables trial sponsors (e.g. pharma) to  

▪ predict the number of eligible patients for a candidate clinical trial protocol 

▪ assess its feasibility and to locate the most relevant hospital sites 

▪ It enables connected hospitals to  

▪ efficiently identify and contact the patients who may be eligible for particular clinical 
trials 

▪ Now being deployed commercially: the InSite Platform, by Custodix 

12 



  

2016 – 2017 Champion Programme 
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“A multi-stakeholder collaboration 

aiming to accelerate and ensure the 

future of clinical research in Europe.” 

Targeting hospitals in  

Belgium, Germany, 

Finland, France,  

Italy, Netherlands,  

Poland, Spain, 

Switzerland, Sweden, 

and US 



To become the 

trusted European 

hub for health care 

data intelligence, 

enabling new 

insights into diseases 

and treatments 

EMIF vision 
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Discover 

Assess 

Reuse 

Slide courtesy of Bart Vannieuwenhuyse, Janssen 



EMIF overview 
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ACADEMIC PARTNERS 

SME PARTNERS EFPIA PARTNERS 

PATIENT ORGANISATION 

14 European countries combining 

57 partners 

€56 million worth of resources  

3 projects in one 

5 year project   
(2013 – 2017) 

37 

10 9 

1 

Slide courtesy of Bart Vannieuwenhuyse, Janssen 



Data is available from more than 40 million subjects  

from six EU countries, and in addition: 

Available data types 
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25,000 
subjects in  

AD cohorts 

94,000 
subjects in  

metabolic cohorts 

more than  

Large variety in “types” of data 

Primary care 

data sets 

Hospital 

data 

Administrative 

data 

Regional 

record-

linkage 

systems 

Registries and 

cohorts (broad 

and disease 

specific) 

Biobanks Paediatric 

data sets 

Secondary 

care data 

sets 

Slide courtesy of Bart Vannieuwenhuyse, Janssen 



A Common Environment for the federated data 
network 
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Catalogue 

Data source 

 Characteristics 

• Size 

• Information content 

 Key dashboards 

• Patient demographics 

• Key clinical data 

  

Open to all and free   

Data Query 

 

• Simple – numbers of         
patients only 

• Fast & low cost 

• Pre-approved 

 

Standard Modules  

• Incid/prev 

• Patient profile 

• Treatment patterns 

• Resource utilisation 

Study execution – common processes 

• contracting  
• protocol, rev & approve 
• semantic harmonisation 
• data extraction 
• analysis environment 

 

Bespoke Studies 

• Disease natural 

history 

• Drug effectiveness  

• Drug safety 

Full Study 

Slide courtesy of Peter Egger, GSK 



Data Discovery  Data Access  Data Reuse 
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EMIF-AD tranSMART dataplatform 

19 Slide courtesy of Peter Egger, GSK 



Hunting for biomarkers… 
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Leung R, Proitsi P, Simmons A, Lunnon K, Güntert 

A, Kronenberg D, et al. (2013) Inflammatory Proteins 

in Plasma Are Associated with Severity of 

Alzheimer’s Disease. PLoS ONE 8(6): e64971 

Image courtesy of Pieter Jelle Visser, 

VU University Medical Centre, 

University of Maastricht 



Common challenges to the use of health data for person 

centred care, and the re-use of health data for clinical research 
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Privacy protection,  

ethics and security 

Quality and interoperability  

of health data 

Demonstrating 

value 

accessing data  learning from the data transforming healthcare 
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i~HD is registered in Belgium  

as a not-for-profit organisation 

It is being financed by membership fees,  

by providing services  

such as certification and governance and through 

specifically-funded projects and initiatives 

The European Institute for Innovation through Health Data (i~HD) 

has been formed as one of the key sustainable entities arising from the EHR4CR and 

SemanticHealthNet projects, in collaboration with several other European projects and initiatives 

supported by the European Commission 

To guide and catalyse the best, most efficient and trustworthy uses of 
health data and interoperability,  

for optimising health and knowledge discovery 



i~HD was formed because a complementary, neutral 

and not-for-profit organisation was found to be needed 

 

▪ to play a central role in defining governance for, and expanding, a 
trustworthy health data driven ecosystem including EHRs and clinical 
research platforms 

▪ to promote the adoption of healthcare standards and of data quality, 
to enable more effective, safer and better integrated healthcare 

▪ to act as a connector between health care and clinical research 
standards, that are presently developed in silos and impair the 
interoperability and pooling of health data for research 

▪ to promote to society the importance of using health data for 
research, to improve efficiency through reduced duplications, delays, costs 
enhance speed and efficiency in clinical studies 

23 



i~HD aims to foster multi-stakeholder collaboration 
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Healthcare 

providers and 

provider 

organisations 

Clinical and 

biomedical 

research 

companies 

Health data 

aggregators & 

consumers 

ICT vendors 

and SDOs 

Scientific 

centres, 

Reference 

Networks 

Health system 

payers, 

commissioners 

Multi-national 

decision 

makers 

Citizen and 

patient 

associations 

bringing stakeholders 

together to share learning, 

agree common priorities, 

develop enablers, work 

towards a convergence of 

best practices 



Common challenges to the use of health data for person 

centred care, and the re-use of health data for clinical research 
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Privacy protection,  

ethics and security 

Quality and interoperability  

of health data 

Demonstrating 

value 

accessing data  learning from the data transforming healthcare 



Goal of i~HD: assuring public trust when reusing EHRs 

for research 

▪ Compliance with data protection legislation, at a European level and across all 

European Member States 

▪ Consistent information governance practices and expectations across Europe 

▪ Societally acceptable codes of good practice for governing many uses of health data 

▪ Reflect state of the art in privacy protection and information security 

▪ Greater confidence and reduced risk for those providing data for research use e.g. hospitals, GPs, 

patients 

▪ Greater confidence and reduced risk for those performing the research,  managing the data or 

sponsoring the research 

▪ Greater societal endorsement of public health and research uses of health data 

▪ A scaling up of learning from health data, leading to more rapid innovation in treatments, 

and accelerated health system transformation towards better health outcomes 

26 
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i~HD information governance priorities 

28 

CLINICAL 

RESEARCH 

PLATFORMS 

APPLICATION 
PROVIDERS  

RESEARCH 

USER 
NETWORK 

PROVIDERS 

RESEARCH 

USER 

OTHER DATA 

AGGREGATORS 

DATA PROVIDER 

RESEARCH 

SPONSOR 

RESEARCH  

SPONSOR 

DATA PROVIDER 

Educate and train  

research and ICT 

staff 

ICT SOLUTION PROVIDERS 

Accredit staff  

and 

organisations 

Certify service 

providers  

and EHR systems 

Oversee and audit  

governance & 

security 

CARE/RESEARCH 

ORGANISATIONS 

APPLICATION 
PROVIDERS  

Best practices and voluntary codes of practice 



Citizens juries 

• https://www.connectedhealthcities.org/get-involved/citizens-juries/  

Slide courtesy of Mary Tully, Director of Public Engagement  

CHC, University of Manchester 

https://www.connectedhealthcities.org/get-involved/citizens-juries/
https://www.connectedhealthcities.org/get-involved/citizens-juries/
https://www.connectedhealthcities.org/get-involved/citizens-juries/
https://www.connectedhealthcities.org/get-involved/citizens-juries/
https://www.connectedhealthcities.org/get-involved/citizens-juries/


What can we learn from the CHC Citizens Juries? 

• Plans that produced explicit public benefit more acceptable than those that improved 
“efficiency” 

• Particularly concerned about:  

• whether improving efficiency would (once again) lead to inequitable distribution or 
closure of services  

• whether the lack of funding or political will to implement new services would lead to 
dissatisfaction due to expectations having been falsely raised 

• Potential uses should clearly communicate the possibility for improvements in drugs, 
treatments, and other healthcare at lower costs for NHS  

• Some jurors became more accepting of commercial uses as they understood them 
better  

• Commercial uses that did not produce actual health benefits were unacceptable, 
regardless of data safeguards 

• Commercial gain should be secondary to public benefit 

Slide courtesy of Mary Tully, Director of Public Engagement  

CHC, University of Manchester 



Common challenges to the use of health data for person 

centred care, and the re-use of health data for clinical research 
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Privacy protection,  

ethics and security 

Quality and interoperability  

of health data 

Demonstrating 

value 

accessing data  learning from the data transforming healthcare 



Essential needs for interoperability 

• Guideline and decision support systems, notification and alerting components, 
and analytic tools need to process integrated health data drawn from multiple 
EHR systems in a consistent manner 

• Intelligent personal health guidelines interoperating with PHRs and EHRs 
need to support the centring of care on patients 

• Health services, insurers and public health bodies need fine grained activity 
and outcome data to inform service planning, commissioning and 
prevention/wellness programmes 

• New generation personalised medicine, underpinned by ‘omics  sciences and 
translational research such as the VPH, needs to integrate EHRs with data 
from research: fundamental biomedical science, clinical and population health 
research, and clinical trials 

32 



Overview of assets used to represent clinical meaning 
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Developing good practices in the collaborative 

development of standards 
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Clinician and patient involvement 

Technical 
specifications 

Clinical  
specifications 

Slide courtesy of Robert Vander Stichele 

combine modelling, terminology, 

ontology & workflow 

representations to produce 

harmonised semantic resources 

Research and public health  involvement  



i~HD European Network of Excellence for Hospitals 

Aims: 

▪ to support European hospitals (and, later, other care providers such as 

general practice) 

▪ to collect health data of the highest possible quality 

▪ to make the best use of their health data internally (for patient care 

and for organisational quality improvement)  

▪ to make the best use of their health data externally (supporting 

continuity of care, public health strategy and research that is publicly 

funded and industry sponsored) 



i~HD Data Quality Taskforce aims 

▪ Develop data quality assessment methods, 
tools and improvement strategies to 
maximise quality of health data 

▪ Promote the importance of data quality 

▪ Guidance in assessing and improving data 
quality 

▪ Scale up a multi-stakeholder understanding 
and commitment to increase data quality 

 

➔Focus on three areas: 

➔ Healthcare 

➔ Clinical trials 

➔ Big data 
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User 

Software 

Quality 

Data 

Slide courtesy of Pascal Coorevits, Ghent University & EuroRec 

and Carlos Sáez, Universitat Politècnica de València 



Personalised health… 

Personalised  
care 

Personalised 
medicine 
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Clinical 

understanding of 

disease 

Molecular 

understanding of 

disease 

Patient 

preferences, 

goals, lifestyle 

Health system 

capability and 

capacity 

Evidence Based 

Medicine 

 

Predictive 

modelling 

 

Innovative 

medicines 

 

Targeted therapy 

New integrated 

care models 

 

New 

reimbursement 

models 

 

Patient 

empowerment 

(co-production of 

health) 

…are critically dependent on interoperable  
big health data 

…and Learning Health Systems 



Enriching knowledge and enhancing care through health data 


