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Health system sustainability and resilience
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’
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Variation of heart failure outcomes across European countries
> 3x variation in death
during first HF
admission
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The Learning Health System: “Virtuous Cycles” of Study and Change
Interpret Results
Design
Intervention

Analyze Data

Assemble Data

Take Action

Capture Practice
as Data

Formation of
Learning
Community

Slide courtesy of Prof Charles P. Friedman, University of Michigan

4

The spectrum of data use: from care to research
Individual level health data

Population level health data

Big health data

EHR systems, apps, sensors, genomics,
Clinical Decision Support, AI

EHR systems, regional & national
eHealth infrastructures

national & international research
infrastructures,
federated query platforms
+ cross-sectoral services

Used for:
• Health status monitoring
• Continuity of care (including the patient
and caregivers)
• Care pathway tracking, clinical work ow
management
• Real-time feedback and guidance to
patients and clinicians
• Personalised medicine
• Disease interception, prevention and
wellness
• Healthcare provider reimbursement

Reused for:
• Healthcare provider performance
and planning
• Quality and safety, care pathway
optimisation
• Medical device and algorithm
re nement
• Pharmacovigilance
• Public health surveillance
• Public health strategy
• Health services and resource
planning

Reused for:
• Epidemiology
• Digital innovation: devices,
sensors, apps
• AI development
• Personalised medicine and biomarker research
• Diagnostics development
• Drug development
• Disease understanding and
strati cation
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How has “big” EHR data been used by health services?
• Demonstrated health improvements through using data in
one Learning Health System
33% decrease in heart disease deaths

50% decrease in HIV deaths

50% decrease in septicaemia deaths

67% decrease in pressure ulcers
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Big data predicts diabetes-related chronic kidney disease
• Chronic kidney disease (CKD) is one of the most severe complications related
to diabetes (10% within 3 years of developing diabetes)
IBM
Roche

Large health record database
2016-7

417,912 with Type I or II diabetes
300 variables

Novel algorithm utilising age, body mass index, glomerular filtration rate,
creatinine, albumin, glucose, HbA1C
found to be most accurate predictor
Published: being embedded into clinical decision support
https://rdcu.be/bfKPU
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i~HD targets a convergence of opportunity from health data

Clinical Research

Healthcare

• Conduct faster, more efficient, clinical
research
• Demonstrate the benefit from
innovative products
• Create better Real World Evidence
• Generate new evidence for precision
medicine and value based models

• Improve quality, safety and
connectedness of care
• Empower patients in self-care and
health maintenance
• Use outcomes to improve services
• Have better evidence for public health
strategies

Need to collaborate to improve access to combined
health data from multiple sources
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Patient recruitment a major cause of trial delays
• Identifying and recruiting suitable patients and trial sites are principal causes
of trial delays

The percentage of studies that
complete enrolment on time:

18%
7%

in Europe,

Almost

half

of all trial

delays caused by patient
recruitment problems2

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

$8m

3

50%

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

in the US1

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
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InSite Platform – Overview for Protocol feasibility
Only aggregated data
(patient counts) leave
the hospital,
only on approval

Expertise and tools to
support local sites with
mappings

InSite

ETL
EHR

Local Install
CDW

Local applications to
support recruitment

Central
Platform

Secure access
for researchers

Protected by Privacy
Enhancing Techniques
e.g. suppression of small
counts
Full audit trail inside hospital
External governance by i~HD
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InSite – Protocol feasibility query
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Mapping eSource EHR Data Standards

FHIR@Hospital

FHIR2CDISC

CDISC@Sponsor

Sponsor
Clinical
Study
Data Base

EHR
eSource

Slide courtesy of Christel Daniel @ AP-HP
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Multiple Sclerosis Data Alliance (MSDA)
• Scaling-up real-world MS data is necessary
to transform the care of people with MS
• MSDA is a global multi-stakeholder
collaboration that was launched in 2019
• Founded by Prof Liesbet Peeters,
University of Hasselt
• MSDA envisions a patient-centric data
ecosystem in which all stakeholders
contribute and use big data to co-create
innovations to advance timely treatment
and care of people with MS
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High heterogeneity between MS registries and cohorts
(purpose, maturity, size and depth)

Regional or national
longitudinal follow-up

Patient-centred

Deep phenotyping/
Biobanking

Special target
population

Slide from Prof Liesbet Peeters, U Hasselt, MSDA lead and founder

Research
collaborations

Improve care path
concept
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COVID-19 MS Core Dataset
#MSCOVID19

Am I at a greater
risk of getting
COVID-19?

Does MS increase
the chances of a
severe COVID-19
infection?

Will COVID-19
infection cause my
MS to relapse?

Should I stop or
change my DMT
because of the risk of
COVID-19 infection?

Confounding variables – age, gender, comorbidities
“Control Data” – incidence data, severity in people without MS

• COVID-19 incidence
• COVID-19 severity

•
•
•
•

MS history and severity
EDSS (date of assessment - score)
MS type
Disease duration
Blood data

acting under the umbrella
of the European
Charcot Foundation

Slide from Prof Liesbet Peeters, U Hasselt, MSDA lead and founder

Disease-modifying therapy
Drug - Treatment start - Stop Reasons for discontinuation

Mission and primary objectives
#MSCOVID19

Mission
To support people affected with MS, healthcare professionals and
researchers during the pandemic

Objective 1: Scale-up COVID-19 data collection efforts
Objective 2: Achieve insights to support care during the pandemic
Objective 3: Act as stimulus to steer ongoing and future scientific research

acting under the umbrella
of the European
Charcot Foundation

Slide from Prof Liesbet Peeters, U Hasselt, MSDA lead and founder

COVID-19 & MS Global Data Sharing Initiative : Current data partners
#MSCOVID19

acting under the umbrella
of the European
Charcot Foundation

Slide from Prof Liesbet Peeters, U Hasselt, MSDA lead and founder

Impact
#MSCOVID19

941485
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Future Perspectives

COVID-19 in people with multiple sclerosis:
A global data sharing initiative

Multiple Sclerosis Journal
2020, Vol. 26(10) 1157–1162
DOI: 10.1177/
https://doi.org/10.1177/1352458520941485
1352458520941485
https://doi.org/10.1177/1352458520941485
© The Author(s), 2020.

+50%

+48%

increase in the
number of
participating
registries from 12 to
18

acting under the umbrella
of the European
Charcot Foundation

increase in the
number of
records from
5727 to 8484

- 75%
reducing time
needed for (!)
weekly data
wrangling
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Abstract
Background: We need high-quality data to assess the determinants for COVID-19 severity in people
with MS (PwMS). Several studies have recently emerged but there is great benefit in aligning data collection efforts at a global scale.
Objectives: Our mission is to scale-up COVID-19 data collection efforts and provide the MS community
with data-driven insights as soon as possible.
Methods: Numerous stakeholders were brought together. Small dedicated interdisciplinary task forces
were created to speed-up the formulation of the study design and work plan. First step was to agree upon a
COVID-19 MS core data set. Second, we worked on providing a user-friendly and rapid pipeline to share
COVID-19 data at a global scale.
Results: The COVID-19 MS core data set was agreed within 48 hours. To date, 23 data collection partners are involved and the first data imports have been performed successfully. Data processing and analysis is an on-going process.
Conclusions: We reached a consensus on a core data set and established data sharing processes with
multiple partners to address an urgent need for information to guide clinical practice. First results show
that partners are motivated to share data to attain the ultimate joint goal: better understand the effect of
COVID-19 in PwMS.

Slide from Prof Liesbet Peeters, U Hasselt, MSDA lead and founder
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Multiple Sclerosis Data Alliance (MSDA)

MSDA ACADEMY

MSDA TOOLBOX

Raise awareness about the importance of
research using real-world MS data

Cataloguing and publishing descriptions of data
sources

Build a multi-stakeholder MS data community

Develop a standardised MS data dictionary and
support local harmonisation efforts

Promote trustworthy and transparent practices
in the use of real-world MS data

Develop a federated data network to allow group
level queries on harmonised datasets

Slide from Prof Liesbet Peeters, U Hasselt, MSDA lead and founder
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Big health data sharing initiatives
• Myriad of initiatives to share health data across jurisdictional, institutional and domain borders:
• Sharing data for cross-border 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

R E S E A R C H
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Slide originally created by Oliver Zobell and Stefan Bujok
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European Health Data & Evidence Network (EHDEN)

Slide courtesy of Nigel Hughes, Janssen
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Data harmonisation
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Data custodians
• Identify local concepts
• Specify mappings
• Define security

Community
• Specify global and derived concepts
• Define research groups

Source: Rudi Verbeeck and Michel Van Speybroeck - Janssen
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EHDEN Data Source Visualisations

Slide courtesy of Nigel Hughes, Janssen
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The challenge with gaining public acceptance of health data reuse
Individual level health data

Population level health data

EHR systems, apps, sensors, genomics,
Clinical Decision Support, AI guidance

EHR systems, regional & national
eHealth infrastructures

Used for:
• Health status monitoring
• Continuity of care (including the patient and caregivers)
• Care pathway tracking, clinical work ow management
• Real-time feedback and guidance to patients and clinicians
• Personalised medicine
• Disease interception, prevention and wellness
• Healthcare provider reimbursement

Big health data
national & international research infrastructures,
federated query research platforms
+ cross-sectoral infrastructures & services

Reused for:
• Healthcare provider performance and planning
• Quality and safety, care pathway optimisation
• Medical device and algorithm re nement
• Pharmacovigilance
• Public health surveillance
• Public health strategy
• Health services and resource planning

Reused for:
• Epidemiology
• Digital innovation: devices, sensors, apps
• AI development
• Personalised medicine and bio-marker research
• Diagnostics development
• Drug development
• Disease understanding and strati cation

Decreasing public understanding of why and how data are used
Increasingly unfamiliar data users
Increasing distance of data results from the patient
Increasing time from data use to demonstrated value
Perceived lessening choice and greater cybersecurity risk = harder to trust
fl

fi

fi
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(73%) and Belgians (68%) want to know everything about their genome and also want to share that information
with their families (76% and 69% respectively) and with academic researchers (58% for both). A desire to share
genome information with the pharmaceutical industry seemed to be less evident (40% and 41%)

ZOOM

PUBLIC OPINION IN THE EU

MY DNA, EVERYONE’S BUSINESS ?

I would like to know as much as
possible about my DNA

7

12

8

I'm willing to share my genetic
information with my family

9
9

9
8

13
13

9
16

14

I'm willing to share my genetic
information with pharmaceutical
companies

9

15

6

I'm willing to share my genetic
information with academic researchers

n= 28,782
Weighted to be reprensentative of
the adult EU population

CITIZENS AND
THEIR GENOME

17

13
11

genome science but experts on their own lives,
experiences and opinions. These citizens spent three
weekends in discussions, both as a group and also
Genome analyses are now taking place in daily
with stakeholders, people with personal experience
practice.
36 This creates possibilities in terms of
37
and genome experts.
prevention, screening and treatment of diseases.
In their
That is true even
today,
for
example
for
people
with
a
39
29citizens’ recommendations they encourage
policymakers, people working in this area and all
rare disease or patients with cancer. Tomorrow there
stakeholders to set a timeline for change, looking
will be many more.
towards a future in which genome medicine is widely
However, these analyses do raise questions. What do
36I want to know about my genome, which means all 40supported by society.
the genetic material that I received from my
“We must answer the legitimate
biological parents? What medical and non-medical
41
28
applications do we want to be supported? Who are
questions of citizens with conviction
we willing to share our genome data with? And for
and confidence. Should we fail to do so,
what purposes? Is privacy an issue?
In the fall of 2018 the KBF and Sciensano organised
we could
37
21 lose all credibility and
an in-depth citizens’ forum on the use of genome
goodwill towards genome science.”
data: 32 men and women, across the age spectrum
39 not experts in
and from diverse backgrounds,
Reflection on18
the citizens’ forum by the support committee.

AT A GLANCE
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Until recently a genetic analysis involved only one or
12 of genes. With technological
29
a limited number
progress, today hundreds of genes or even an entire
genome can be analysed all at once. This is done
both in hospital laboratories and genetics centres
and also by commercial companies.
The Belgian Health Care Knowledge Center (KCE) in
its report ‘The use of Whole Genome Sequencing in
Clinical Practice; Challenges and Organisational
considerations for Belgium (2018)’ mainly discusses

40

Tend to disagree

60

Don't know

Applications for
genome analysis

Research
https://www.kbs-frb.be/en/Activities/Publications/2019/20190820ND

the organisational aspects of full sequencing. It

12

interpretation and communication of results, data

80privacy

Tend to agree

and

the

100

creation

of

an

optimised

does not address any ethical questions. The ethical,
legal and societal questions were entrusted to the
Citizens’ Forum, at the request of the Federal
Minister of Public Health.

Strongly agree

Diagnosis of rare and complex hereditary diseases
(heart disease, epilepsy, cognitive impairment etc.)
Prenatal and neonatal screening (NIP test, heel prick etc.)

26

Why do patients want to make more use of their own
health data?
DHE Consultation
with

citizens/patients on t
Health Data Space

Virtual Focus
Group
of patient
and citizen representatives, October 2020.
Figure 1. Current
data
use
context

Digital Health These
Europe project.
data

27 a
could include comparisons with

i~HD has provided examples to Data Saves Lives
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How do we reach societal acceptability?
• Data protection regulations prioritise the rights of the individual to privacy
• Clinical research can bring important benefits to society
• Many surveys indicate patients are in favour of their data being re-used for
research
• But the GDPR hype sometimes breeds fear (public, DPOs, CEOs…)

• The public need greater transparency about why and how health data are
used, safeguarded, and the benefits of that use
We need to find the right balance between the rights of the individual and
the benefits for society
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