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Abstract
Europe’s growing awareness of gaps in its healthcare provi-
sion is not being matched by an increase in remedial action 
– despite the rich transformative potential of new approach-
es to data. The new availability of data offers policymakers 
tools that would allow Europe’s huge investments in health 
to be far better spent, by being properly targeted. The result 
would be far better health for far more Europeans. But that 
requires a step that most European policymakers have not 
been ready to take. They need to cooperate so that the data 
can be shared and its full value realised. This paper explores 
the potential and the challenges that stand in the way of mo-
bilising health data for wider health benefits. This paper goes 
on to summarise the results of a survey on how different 
components of the healthcare sector perceive the opportu-
nities from mobilising data effectively, and the barriers to do-
ing so. The responses demonstrated a widespread genuine 

will to promote research and innovation, and its take-up, for 
the betterment of healthcare. There was strong appreciation 
of the merits of data sharing and readiness – under the right 
circumstances – to share personal health data for research 
purposes and to undergo genetic sequencing. This paper 
also suggests the strategic direction that should influence 
policy formation. The solution can be found without chang-
ing the EU treaties, which already provide an adequate base 
for cooperation. Properly handled, the problems facing Euro-
pean healthcare can be turned into major assets for Europe 
and make it easier for citizens to have equal access to high-
quality care through the meaningful use of digital innova-
tions. © 2019 The Author(s)

Published by S. Karger AG, Basel

Europe’s Healthcare Dilemma

Normalising the widespread use of digital solutions for 
health and care can increase the well-being of millions of 
citizens and radically change the way health and care ser-
vices are delivered to patients – but it is not happening.

The EU has repeatedly recognised the challenges it fac-
es in its health policy and healthcare provision – those 
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familiar acknowledgements of the resource implications 
of ageing populations, increased chronic disease, and ris-
ing expectations, intensified by the speed and scope of 
scientific and technological progress that increasingly 
outpaces regulatory systems. But Europe has not yet got 
around to providing much in the way of adequate an-
swers.

A key document in 2018 (Communication from the 
Commission to the European Parliament, the Council, 
the European Economic and Social Committee, and the 
Committee of the Regions on enabling the digital trans-
formation of health and care in the Digital Single Market; 
empowering citizens and building a healthier society 
[SWD(2018) 126 final]) said it all in the first paragraph: 
“Only by fundamentally rethinking our health and care 
systems can we ensure that they remain fit-for-purpose. 
This means systems which aim to continue to promote 
health, prevent disease and provide patient-centred care 
that meets citizens’ needs. Health and care systems re-
quire reforms and innovative solutions to become more 
resilient, accessible and effective in providing quality care 
to European citizens” [1].

It was not a new thought. The radical concept of ex-
ploiting the data from new science through making use of 
new information technology – not least through person-
alised medicine – has been around for a decade. In 2017, 
the Commission declared its intention to take action to 
ensure “better data to advance research, disease preven-
tion and personalised health and care” as well as to boost 
the development of “digital tools for citizen empower-
ment and person-centred care” [2].

The Council is on board too – in theory. In December 
2017, it adopted Conclusions inviting Member States and 
the Commission to work together on a range of issues and 
seize the potential of digital technologies in health and 
care. The Conclusions also call specifically for the imple-
mentation in the health sector of existing EU legislation 
on the protection of personal data, electronic identifica-
tion, and information security [3]. Even earlier, the Coun-
cil’s Conclusions on personalised medicine called on the 
Commission to help achieve the potential of “Big Data” 
[4].

In 2014, Council conclusions on innovation for the 
benefit of patients noted “a need to facilitate the transla-
tion of scientific advances into innovative medicinal 
products that meet regulatory standards, accelerate pa-
tients’ access to innovative therapies” [5]. A seminal EU 
paper on -omics in 2013 noted, obviously but presciently, 
that “the amount of medically relevant data available elec-
tronically is increasing dramatically. The challenge is to 

organise electronic data and to make them usable for re-
search and healthcare” [6].

On the threshold of the third decade of the 21st cen-
tury, the essence of this dilemma is that normalising the 
widespread use of digital solutions for health and care can 
increase the well-being of millions of citizens and radi-
cally change the way health and care services are delivered 
to patients – but it is not happening anything like as much 
or as fast as it should.

The Potential of Digital Health: Filling the Gaps
Institutions and official organisations could ease the 

barriers to innovation and uptake by ensuring that health 
systems can access the information needed to optimise 
services, by countering market fragmentation, and by 
overcoming the current lack of interoperability.

All that opportunity is still out there – and the failure 
to grasp it risks wasting current and future opportunities. 
Digital health can support the reform of systems and their 
transition to new care models centred on people’s needs 
and enable a shift from hospital-centred systems to more 
community-based and integrated care structures.

Digital tools can translate scientific knowledge into 
helping citizens remain in good health, thus helping to 
ensure that they do not turn into patients, a theme fre-
quently addressed before as P4 medicine [7]. The poten-
tial from better use of health data in research and innova-
tion is within reach to support personalised healthcare, 
better health interventions, and more effective health and 
social care systems. “Attainment of the broad health sys-
tem goals, including quality, accessibility, efficiency and 
equity, are objectives against which to judge new digital 
health services. These goals are unaltered by the process 
of digitalisation. Evaluations should be designed and tai-
lored in such a way as to capture all relevant changes in 
an adequate manner,” it concluded.

The European Parliament has consistently given 
strong backing to the European Union’s attempts to take 
advantage of well-managed data sharing to improve 
healthcare for Europe’s citizens. As recently as February 
2019, it massively endorsed the EU’s efforts to make a re-
ality of its 2011 cross-border healthcare legislation – 
which also provides for cooperation on eHealth, rare dis-
eases, and HTA. It called for greater efforts by the mem-
ber states to ensure patients could benefit, and praised the 
progress made with the European Reference Networks 
that the legislation introduced, urging the setting up of 
specialised centres for rare diseases in the EU. It also 
“asked the Commission to further guarantee access to in-
formation, medicine and medical treatment for patients 
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with rare diseases throughout the EU, and to strive for 
improved access to early and accurate diagnosis” [8]. It 
emphasised that interoperability of eHealth should be 
made a priority in order to improve global patient records 
and continuity of care and welcomed the creation of the 
EU-wide eHealth Digital Service Infrastructure designed 
to foster the cross-border exchange of health data.

But the pre-condition, as the EU acknowledged in its 
2017 communication, is that the new systems are “de-
signed purposefully and implemented in a cost-effective 
way.” This means tackling the current well-documented 
deficiencies: “Health systems lack key information to op-
timise their services, and providers find it hard to build 
economies of scale to offer efficient digital health and care 
solutions and to support cross-border use of health ser-
vices.”

The same conviction of the need for cooperation was 
the background to the European Commission’s release in 
early 2019 of an electronic health record exchange for-
mat, along with an invitation to related industries to em-
brace an interoperable data ecosystem and open, interna-
tional standards and make data available to the healthcare 
sector. “The interoperability of electronic health records 
in the EU will make it easier for citizens to access their 
health data securely across borders,” said Commissioner 
Mariya Gabriel, “and medical professionals will be able to 
assist citizens more efficiently and effectively. The devel-
opment of these systems will require support from all 
stakeholders” [9].

Progress remains blocked by that constant handicap of 
a still-splintered EU, the Parliament underlined: “Market 
fragmentation and lack of interoperability across health 
systems stand in the way of an integrated approach to dis-
ease prevention, care and cure better geared to people’s 
needs.” Success “depends on the availability of vast 
amounts of high quality data and appropriate regulatory 
frameworks that will safeguard the rights of the individ-
ual and society as well as stimulating innovation” [10].

The expert panel was clear where gaps needed to be 
filled: “Further investment in the development of meth-
odologies and a European repository for evaluation meth-
ods and evidence of digital health services is encouraged,” 
it said. It emphasised the importance of data interopera-
bility, particularly in the context of collecting, sharing, and 
manipulation of data and recommended the use and de-
velopment of international classifications and terminolo-
gies to increase interoperability. And above all, “govern-
ments could play a more active role in the further optimi-
sation both of the process of decision-making (both at the 
central and decentralised level) and the related outcomes.”

“Digital transformation may sometimes lead to new 
care pathways and services, which may not be a good fit 
with current organisation of care, care pathways or finan-
cial structures. Lack of flexibility in those aspects may lead 
promising developments not to be used, simply because 
the organisational prerequisites for their use are not met,” 
it warned.

Making Disruptive Innovation the New Normal
Systemic change is required to create an environment 

that not only allows for the deployment of new technolo-
gies, but that promotes new attitudes among citizens, pa-
tients, and professionals.

The barriers and possibilities for the uptake of “disrup-
tive” health services were discussed at length in an earlier 
report (Report on Disruptive Innovation, Expert Panel 
on Effective Ways of Investing in Health (EXPH), Brus-
sels, 2016), which said: “Some of the most important bar-
riers to keep in mind are: lack of engagement of patients/
people; resistance of the health workforce and organisa-
tional/institutional structures; inadequate networks and 
processes; economic and legal factors; lack of political 
support, lack of coordinated actions across agents, and 
lack of knowledge and evaluations” [11].

The panel recommended creating an environment 
willing and able to adopt evidence-based innovations. 
The implication is that wholesale systemic change is re-
quired to achieve the avowed goal. The adoption and im-
plementation of effective and cost-effective new digital 
health services requires having an environment that al-
lows for this. This relates to the attitudes and training of 
citizens, patients, and professionals but also to overcom-
ing organisational and financial barriers in adopting new 
technologies. “Removing such barriers and allowing the 
freedom to (controlled and evaluated) experiment with 
new technologies is needed. This can also facilitate decen-
tralised innovation, which may contribute to the best ser-
vices being developed and implemented and to continu-
ous improvement of health services.”

The well-documented failure to implement European 
systems that can mobilise the potential for better care is a 
genuinely European issue. The organisation and delivery 
of health and social care remain – as always – the ultimate 
responsibility of the Member States, but it is also well-
established EU doctrine that the Commission can pro-
mote public health and the prevention of disease and sup-
port cooperation between the Member States, for exam-
ple, to improve the complementarity of their health 
services cross-border, or to stimulate innovation, eco-
nomic growth, and the development of the Single Market.
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This is why the Commission has been working – ad-
venturously, for them, but so far somewhat timorously, 
for others – with the Member States, regional authorities, 
and other stakeholders both to tap into the potential of 
innovative solutions such as digital technologies and data 
analytics and to assist Member States in pursuing the re-
forms of their health and care systems. Funding and ac-
tions that promote policy cooperation and exchange of 
good practice have trickled in through programmes such 
as Horizon 2020, which has given some backing to re-
search and innovation in digital health and care solutions, 
or support via the Connecting Europe Facility for infra-
structure for cross-border exchange of patient summaries 
and electronic prescriptions.

There is nothing wrong with the current Commission 
vision in its digital health communication “to promote 
health, prevent and control disease, help address patients’ 
unmet needs and make it easier for citizens to have equal 
access to high quality care through the meaningful use of 
digital innovations.” It is right to seek to “strengthen the 
resilience and sustainability of Europe’s health and care 
systems,” and to declare that “by helping to maximise the 
potential of the digital internal market with a wider de-
ployment of digital products and services in health and 
care, the proposed actions also aim to stimulate growth 
and promote the European industry in the domain.” But 
the bottom line is – as it admits in the same document – 
that “the uptake of digital solutions for health and care 
remains slow and varies greatly across Member States and 
regions (and) further action at EU level is crucial to ac-
celerate the meaningful use of digital solutions in public 
health and healthcare in Europe.” And as long as the cur-
rent careful – some might say leisurely – approach pre-
dominates, the prospects look slender for any real im-
provement commensurate with the evident needs.

Cooperation and Coordination Going Forward
So far, the progress has been minimal. Even on com-

ponents as basic as electronic health records, it is hard to 
find much consensus emerging. Even in a country as ad-
vanced – and not large – as the Netherlands, it has proved 
impossible to adopt a single electronic health record for-
mat, and at EU level, the prospects for cooperation are 
currently dismayingly remote.

Take the Commission’s meticulously calibrated plan 
for moving beyond the recent small success of some lo-
cal transfers across borders of e-prescriptions and pa-
tient summaries: “The Commission sees a need to grad-
ually extend these two use cases to also cover the in-
teroperability of Member States’ electronic health record 

systems by supporting the development and adoption of 
a European electronic health record exchange format. 
There is also a clear case to develop further effective 
methods for enabling the use of medical information for 
public health and research and to develop common 
identification and authentication measures, as laid down 
in Article 14(2) of Directive 2011/24/EU. Such changes 
will require reviewing the management and functioning 
of the eHealth network to ensure appropriate gover-
nance of the eHealth digital service infrastructure and its 
financial basis” [12].

Similarly, the Commission openly acknowledges that 
it is not cooperating sufficiently to advance personalised 
medicine. While its 2018 communication notes with evi-
dent gratification that now “several national and regional 
initiatives already support the pooling of genomic and 
other health data to advance research and personalised 
medicine,” it admits “we need to better coordinate these 
existing initiatives to reach the necessary critical mass at 
EU level and match similar initiatives in other world re-
gions.”

The key lies in “linking Europe’s fragmented resources 
through secure cross-border digital infrastructures.” But 
the lure of “European coordinated action in this field,” 
with all the expected “tangible benefits for citizens and 
health systems in the EU” in terms of tackling major 
health challenges, is manifestly not yet sufficient to 
prompt adequate European action to seize the fruits.

All the right words are there: “building on the Euro-
pean High Performance Computing initiative and the 
European Open Science Cloud infrastructure,” connect-
ing national initiatives with “European networks of sci-
entific and clinical expertise, such as the International 
Consortium for Personalised Medicine, the European 
Reference Networks, the European Research Infrastruc-
tures, the Human Brain Project and other relevant initia-
tives,” and “linking national and regional banks of -omics 
data, biobanks and other registries across the EU.” But 
when it comes to action, most of it – with the honourable 
exception of the take-up of EAPM’s MEGA project [13], 
now EU 1 Million Genomes (EU1MG), in respect of 
reaching a cohort of one million genomes by 2022 – re-
mains for the future: “It is paramount to agree on techni-
cal specifications for access and exchange of health data 
for research and public health purposes, addressing, for 
example, health data collection, storage, compression, 
processing and access across the EU,” said the Commis-
sion in 2018. But how much has happened so far? Hun-
gary and Croatia exchanging a handful of electronic pre-
scriptions. Europe is still at the stage of “pilot actions,” 
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including the use of real-world data, which “will be devel-
oped with clinical associations, national competent au-
thorities, health technology assessment bodies, research 
infrastructures, industry, the Innovative Medicines Ini-
tiative and relevant EU agencies” and “others may also be 
considered,” for instance on cancer or neurodegenerative 
diseases.

There is an aspirational rather than a determined tone 
to the current EU approach. It speaks almost dreamily of 
how “a critical mass of usable data will support vital 
knowledge generation and help improve prevention, di-
agnosis and treatment of patients,” and how “the Com-
mission will explore with scientific representatives and 
clinical groups how best to stimulate demand for data ag-
gregation, addressing incentives and concerns, such as 
safeguarding data protection compliance, for the further 
processing of health data.” It does not inspire much con-
fidence to read that “additional support from the Member 
States will be encouraged to allow the pilots to reach their 
full potential,” or that “additional funding for this might 
be considered also under the next EU multi-annual finan-
cial framework to more closely link existing European re-
sources to a world-leading health data and computation 
infrastructure able to effectively support scientific re-
search and personalised medicine.”

Impatience has reached the highest levels of healthcare 
organisations in the EU. In January, no less a figure than 
EMA executive director Guido Rasi told the European 
Parliament that despite the “incredible opportunities” 
that new science offers for medicine, exploiting that po-
tential is being held back by European Union legislation 
on data privacy. He expressed “deep concern” over limits 
imposed on secondary use of data by the EU’s General 
Data Protection Regulation. The public health potential 
in translating the promise of precision medicine into real 
patient access is an avowed top priority for Rasi. He set 
out his view of how the approvals process should be rede-
signed around evidence, “facilitating patient access 
through data that serves the entire decision-making 
chain” [14].

Mariya Gabriel, in her role as European Commission-
er for the Digital Economy and Society in the outgoing 
administration, looked forward to Digital Day 2018 “to 
bring the digital cooperation in Europe to a new level re-
garding eHealth,” insisting that “coordinated EU-level 
commitment and investments are much needed to tackle 
the challenges ahead,” and encouraging “all EU Member 
States and stakeholders to contribute to our efforts to 
keep Europe a global player in the digital age” [15].

Health Commissioner Vytenis Andriukaitis said the 
Commission is working towards cooperation on the shar-
ing of genomic data because it will “contribute to the de-
velopment of precision medicine and the improvement 
of clinical trials” [15].

Wolfgang Burtscher, the Commission’s deputy direc-
tor-general for research, has also called for the identifica-
tion of common ground within the Member States’ di-
verse approaches: breakthroughs in genomics “provide 
abundant potential for healthcare,” he said, recommend-
ing greater uptake of medical innovation: “We must in-
crease our efforts in order to make the outcomes of the 
research translate into better patient treatment” [16].

And in a new bid to pull together on personalised med-
icine, Khalil Rouhana, deputy director-general in DG 
CONNECT, spoke of personalised medicine and genom-
ics putting Europe “at a point of major transformation in 
healthcare over the next four to five years” at a Brussels 
conference on genomics.

Andrzej Rys, a Commission director for health, simi-
larly spoke of the need to engage scientists, health sys-
tems, healthcare professionals and patients, and of the 
need to “take this innovation into the regulatory frame-
work.” He asked: “Are society, patients, citizens ready for 
innovation?,” urging attention to promoting understand-
ing of what personalised medicine is. That message was 
echoed by Kalle Killar, deputy secretary-general for in-
novation in the Estonian ministry of social affairs: “We 
have to keep everyone on board,” he said. “We need trust 
and cooperation to bring the real value for our patients 
from personalised medicine” [17].

Developing the Opportunities
Europe has the skills and resources – and data – to 

make a success in a rapidly developing new world of digi-
tal health. But the world market is highly competitive, and 
the leaders, the first to market, will reap the greatest ben-
efits.

Europe’s own analysis confirms the self-evident truth: 
“The use of patient-centred health data is still under-de-
veloped across the EU” (page 37 of the “State of Health in 
the EU ‘Companion Report 2017’”) [18].

The opportunities are there for the seizing. In aggregate, 
Europe has many of the skills and resources – and data – to 
make a success of the new future of personalised medicine. 
An overview of the different projects initiated within the 
boundaries of the European Union in the field of genomic 
medicine, sequencing, and personalised healthcare can be 
found in Table 1. In addition to the projects being under-
taken at the European level, many countries also run pro-
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grammes within their national borders. An overview of 
country-level projects appears in the appendix of this paper.

But success depends on learning to share those assets 
across its own internal borders so that it can profit from 

them in terms of better health and better innovation. A 
world market is developing all the time, but it is a com-
petitive market, where the leaders, the first to market, will 
reap most of the benefits. The level of activity could be a 

Table 2. Summary of the barriers to the uptake of personalised healthcare with corresponding European stakeholders and potential ac-
tion points (adapted from Stark et al. [20])

Barriers to integration of
genomics into healthcare

Stakeholders at the European level Potential action points

Data integration and
interpretation

EATRIS-ERIC, Elixir, BBMRI,
bioinformatics research
institutions

Integration, aggregation, and analysis of existing genomic
datasets at the European level
Oversight of the collection and analysis of new genomic data
at the European level

Workforce capacity and
capability

European medical universities,
medical schools, academic
hospitals

Integration of genomics and principles of personalised
healthcare inside of the medical, nursing, and healthcare
curriculums
Introduction of career-long education programs regarding
personalised healthcare and genomic medicine for practicing
professionals

Public acceptability and
government engagement

National, local, and regional
governments at the member state
levels
European Union

Introduction of outreach methods for the general public

Paucity of evidence for
clinical utility

Research centres and funding
institutions

Support and grants for studies aimed at producing clinical
evidence

Cost-effectiveness HTA institutions, healthcare
payers

More transparency, data sharing, and exchange of best
practices to support reimbursement of personalised
healthcare and genomic technologies

Stakeholder alignment and
political engagement

European Alliance for
Personalised Medicine

Development of frameworks for decision making and
adoption

Ethical and legislative issues EU and country-level legislators,
patient organizations, medical-
ethical committees

Development of model for ethical guidance and
coordination of personalized healthcare activities
Compilation of rigorous ethical standards and best practices
to support roll-out of genomic technologies

Table 1. Overview of European projects in the field of genomic medicine and personalised healthcare

Program/initiative/
project

Website Coordinating  
institution

Countries/
Member States

Field

EU core activities
1. EATRIS
2. Bbmri-eric
3. Elixir
4. CancercoreEurope
5. Euengage
6. RD-Connect
7. Solve-RD
8. MEGA/EU1MG

9. EMBL

https://eatris.eu
http://bbmri-eric.eu
https://elixir-europe.org/
https://www.cancercoreeurope.eu/
http://www.euengage.eu/
https://rd-connect.eu/
http://solve-rd.eu/
https://ec.europa.eu/digital-single-market/en/ 
european-1-million-genomes-initiative
https://www.embl.org/

EU
EU
EU
EU
EU
EU
EU
EU

EU

13
18
21
7

6

Bioinformatics
Bioinformatic

Cancer care
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positive signal for Europe’s innovators and Europe’s citi-
zens. But Europe is not alone in pursuing this course. In 
the US, the heat may for the moment have gone out of the 
21st Century Cures initiative that Barack Obama launched 
(and President Trump has not urged support for), and Joe 
Biden’s “Moonshot” bid to tackle cancer has fallen into 
abeyance during his run for the Democrat nomination as 
its candidate for the presidency in 2020. But there are 
plenty of other efforts underway around the world, and 
the window of opportunity for Europe to exploit its po-
tential is not going to be open indefinitely.

How true the conclusion that the EU draws in its main 
2018 policy paper: “The swift deployment of innovative 
digital health solutions can best be achieved by working 
together at EU level” [19]. And how far Europe still is 
from either swift deployment or significant working to-
gether at EU level!

The Barriers That Stand in the Way of Access to 
Personalised Healthcare

There is nothing new in the statement that barriers ex-
ist in Europe. What is new is that the stakes are higher 
than ever, and the path to success is, in theory at least, 
now much clearer. Europe’s healthcare systems are 
strained as never before. But new thinking – on training, 
on tools, on validation, on innovation – could drive a 
transformation of European healthcare.

The uptake of personalised healthcare approaches and 
the integration of genomics is halted by a certain number 
of barriers that slow down the process. Stark et al. [20] 
recently came up with a summary of these different bar-
riers spanning different aspects. Table 2 lists these barri-
ers and identifies corresponding stakeholders at the Eu-
ropean level, as well as potential action points they could 
focus on in order to facilitate the uptake of genomic med-
icine approaches.

Against this background of inertia, the list of what still 
has to happen to win success, drawn up by the Commis-
sion in its 2013 -omics paper, takes on the character of a 
prophecy largely unfulfilled. The Commission then 
pointed out – now six years ago – that “a specific charac-
teristic of personalised medicinal products is that, in ad-
dition to the need for prescribers of such medicines to 
have pharmacogenomic knowledge (requiring education 
and training), they also need to have adequate IT tools 
and systems at their disposal. Doctors will need to be 
trained in a number of disciplines in order to understand 
and to be able to use all the sophisticated tools that will be 

at their disposal for personalised medicine. And once 
trained, they should have access to diagnostic and treat-
ment facilities to administer this care in line with the EU 
principle of health equality and universal access to medi-
cine. This is a further challenge for national health sys-
tems.”

The Commission paper went on: “The effective uptake 
of personalised medicine approaches in a Member State 
will depend on acceptance of the medicinal products and 
the diagnostic tests by the payers, the public healthcare 
system and private health insurance. Both medicinal 
products and diagnostic tests, even if already authorised 
to be placed on the market, may thus be subject to rigor-
ous evaluations of their cost and clinical effectiveness in 
comparison with other therapies available to treat the 
same disease.”

In parallel to more official health policy reflections re-
lating to data exchange and personalised medicine, a huge 
constituency of involved stakeholders is constantly re-
flecting on the prospects, potential, and possibilities of 
putting this new opportunity at the service of healthcare. 
The multi-stakeholder EU Health Summit in November 
2018 saw the healthcare industry, patient groups, and 
professional and academic organisations unite around an 
agenda that included some strong messages of support for 
progress in tackling the deficiencies in this domain. It ex-
plicitly backed setting up “a European Health Data Insti-
tute to produce a range of health data to inform the work 
of policymakers, researchers, industry and healthcare 
providers.” It said Member States, regions, payers, insur-
ance companies, and data donors “should make available 
national data sets to facilitate the European Institute” and 
“the information produced by the Institute could help 
stimulate a European market in health informatics, re-
search and analytics” [21]. There was similarly wide sup-
port for creating “a High Level Forum for better access to 
health innovation” – a multi-stakeholder forum that 
would discuss barriers and solutions to further innova-
tion.

The Medtech sector as a whole called on all stakehold-
ers to support digital health interoperability standards 
specified by the European Commission. The devices in-
dustry is also strongly supportive of further measures in 
this direction and took the opportunity of urging greater 
public investment in digital health infrastructures.

But COCIR secretary general Nicole Denjoy added: 
“The continuing slow deployment of interoperable digital 
health solutions in member states remains a barrier for 
scaling up integrated care and bringing its benefits to citi-
zens. Member States need to deploy this recommendation 
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at national and regional levels, to allow healthcare profes-
sionals and citizens to securely access and use relevant 
health data, including in cross-border exchange” [22].

The EAPM Survey
The call for change does not derive from comfortable 

theorising or commercial impatience. EAPM has taken a 
lead in assembling a wide coalition of practitioners from 
right across the healthcare sector who share the convic-
tion that cooperation on data offers better ways of deliv-
ering for Europe’s citizens – and who share an anxiety 
that policy discussions are still insufficiently informed of 
what needs to be done. EAPM has added to its own data-
base of evidence by conducting surveys directly with the 
constituencies at the heart of Europe’s healthcare – stake-
holder groups representing basic science, translational 
research, the regulatory field, health systems, and patient 
perspectives.

Methodology
Literature Review. A narrative literature review was 

undertaken to develop an overview to contextualise the 
known barriers of access to personalised health and ge-
nome-based medicine; PubMed, Web of Science, and 
Medline were searched. Search terms were based on ter-
minology used by, e.g., the European Alliance for Person-
alised Medicine and the authors’ own experiences in the 
field and given to European strategic reports in the con-
text of a data-driven economy, genomes, focussed on 
(synonyms of): “enablers” and “personalised healthcare” 
combined with “molecular diagnostics,” “treatment,” 
“Europe,” “patient,” “ethics,” “biological,” “clinical,” 
“public health,” “regulatory,” “legislation,” and “com-
mercial.”

Only documents in English were included in the re-
view. Specific attention was -omics, access, molecular di-
agnostics, legislation, European Parliament, Council, and 
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and guidelines

Information
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Reimbursement
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Fig. 1. Overview and links between the relevant stakeholders in the field of personalised healthcare.
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Commission. The aim of gathering these results is to 
identify relevant fields, organisations, current initiatives, 
policies, and capacities related to personalised health, 
based on an inventory and synthesis of existing relevant 
information. The data from EAPM were combined with 
the results from the review of scientific literature, since it 
offers a broader scope on the knowledge available. A de-
tailed survey was undertaken.

Stakeholder Survey and Mapping. Stakeholders were 
asked about their views on enablers in personalised 
healthcare implementation via an online survey and 
structured interviews. The involved stakeholder groups 
represented basic science, translational research, the reg-
ulatory field, health systems, and patient perspectives. 
The numbers of respondents and their affiliation is com-
piled in Table 3.

The data for the online survey was collected by the Eu-
ropean Alliance for Personalised Medicine between April 
and June 2019. Each survey was divided into sections, par-
tially identical among groups and partially tailored to the 
stakeholder group. In the invitation email, stakeholders 
received information about the study and the survey was 
briefly outlined, thus fully informing the stakeholders. 
The stakeholders, as well as the links between them, were 
interpreted based on the framework included in Figure 1.

Each survey consisted of close-ended questions to en-
sure comparability among the responses. For example, a 
section on general information included questions about 
current healthcare applications to facilitate genome-
based healthcare and access to molecular diagnostics. 
Other sections focussed on cross-border initiatives (e.g., 
if they are supported by the government). Healthcare 
professionals and policymakers responded to a wide 
range of general and specific questions. The different 
stakeholders were contacted by mail and phone and were 
able to contribute on the EAPM website. Their responses, 
summarised by EAPM, provide valuable new insights 
both into personalised medicine and into perceptions of 
many distinct important stakeholder groups. The respon-
dents originated from the United Kingdom, Germany, 
Italy, and other EU nations. In summary, a range of vari-
ables was included to achieve a nuanced exploration of 
possible barriers.

Ten structured interviews were conducted in June 
2019. Participants from different Member States were se-
lected based on their expertise in the field of personalised 
medicine. The interviews were conducted in a semi-
structured fashion, based on interview headlines stem-
ming from previous literature and policy research. In-
formed consent and willingness to participate were taken 

from all the study subjects. All of the interviews were re-
corded with the knowledge of the interviewee.

Each interview took a maximum of 30 minutes, and 
several interviewers carried out the interviews. To ensure 
comparability, the interviewers were informed before-
hand and received an interview guide. Interviews were 
conducted and analysed according to statements. Some 
similar reflections have been captured in the survey con-
ducted by EAPM on the future and on the potential im-
pediments to adoption of personalised medicine (insur-
ance companies, ICT experts, HDA experts, industry em-
ployees, pathologists, patient groups).

Results
The survey ranged across questions such as whether 

systems are in place to make the most of the rapid ad-
vances in the science relating to healthcare to more per-
sonal questions such as attitudes to screening or the 
sources of information for adopting opinions and taking 
decisions. The overall stance of the different stakeholders 
on the topics of personalised healthcare are in Table 3.

One of the most striking features of the responses 
demonstrates considerable uncertainty in many constitu-
encies about the developmental, economic and regula-
tory processes for medicines. But there was evidence of a 
widespread genuine will to promote research and innova-
tion – and its take-up – for the betterment of healthcare.

When oncologists, haematologists, and urologists were 
asked whether systems are in place to make the most of the 
rapid advances that science is making in healthcare, they 
displayed a very hands-on – if not always very well-in-
formed – attitude. 90% of them believed that provision is 
insufficient and identified issues relating to data as the 

Table 3. Overview of the stakeholders and number of participants 
in the EAPM survey

Viewpoint Stakeholder group Amount

Basic science 1. ICT
2. Industry

67

Translational research 1. HTA
2. Insurance

38

Regulatory field 1. Member states 24

Health systems 1. Healthcare professionals
2. Pathologists/oncologists

236

Patient perspective 1. Patient groups 71

Total 446
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main impediments – such as the need for data warehous-
es or improvements in data sharing. The same group of 
specialised health professionals overwhelmingly felt that 
there was not sufficient incentive or resources for research 
in personalised medicine, as less than 10% of the respon-
dents felt that the current incentives were sufficient.

Over 60% of researchers involved in the survey felt that 
the potential was undervalued or insufficiently under-
stood beyond their own world, pinpointing to both insuf-
ficient structures and resources and the lack of profile 
among policymakers. And specialists were largely in fa-
vour of improving structures and processes for screening 
to reduce the possibility of false positive results and po-
tential over-treatment.

Funding of personalised medicine is an area where 
opinions diverge widely. Half of the healthcare profes-
sionals interviewed consider that it was covered in health 
insurance and half said it was not. The majority of them 
considered that health insurance was a real restriction. 
But healthcare professionals are not convinced that in-
centives to business help in ensuring early patient access 
to innovations: about two-thirds of them (58.3%) were 
not sure about that, and the other third said incentives 
were of no use. They are all equally in the dark about 
whether the reimbursement model in their country takes 
account of issues such as value-based pricing, as 81% of 
the survey participants were not sure.

Three quarters of patients asked (75%) responded being 
worried that personalised medicine risks pushing up insur-
ance premiums. But at the same time, half of them think 
that health insurance is restrictive when it comes to person-
alised medicine. They also suffer from a lack of information 
on the possibilities for clinical trials, as only about 25% of 
the respondents declare being sufficiently informed. The 
study participants, however, unequivocally (100%) declare 
that under the right circumstances, they would be happy to 
share their personal health data for research purposes.

Just under half of the patients (45%) had taken part in 
public health initiatives to promote early detection pro-
grammes such as screening, but 75% of the patients in-
volved would be prepared to undergo full genetic se-
quencing as a future-proofing preventive measure against 
hereditary disease. There is also wide interest in having a 
test done that would allow patients and doctors to iden-
tify the chances of developing a particular condition even 
if there is not yet a treatment option. In fact, all of the pa-
tients asked (100%) responded in favour of that.

In contrast, if unsurprisingly, industry respondents ex-
pressed concern over the rising cost of development, the 
lack of incentives, and the threats to intellectual property 

protection – all of which served as discouragement, they 
said, for the heavy spending required in research and de-
velopment. Industry respondents complained of delays in 
shifting innovations into patient use, suggesting as possible 
solutions more targeted approaches, faster patient recruit-
ment to trials, greater reliance on post-approval data to 
monitor drug performance, and better modelling ap-
proaches using artificial intelligence. But medical special-
ists evinced some scepticism about the role of industry with 
suggestions that prices should be lower, pricing negotia-
tions tougher, and assessments of new technology stricter.

Views on Regulation, Now and in the Future
Among specialists and healthcare professionals more 

broadly, there is wide awareness of the legal or regulatory 
framework that is currently in place for genetic testing and 
the use of genetic information. Half of the healthcare pro-
fessionals interviewed considered that genetic data was 
just as important for analysis as general health research 
data and more than half of them felt that the decisions that 
they made based on molecular test results improved pa-
tient outcomes. They also overwhelmingly felt that pa-
tients should be encouraged to share their health data for 
research purposes as long as appropriate conditions are in 
place. But they demonstrated high levels of uncertainty 
over the extent to which security of patient data was a fo-
cus of attention in the regions where they worked.

Data privacy clearly remains a major issue for health-
care professionals and for researchers, and when they 
were asked to what extent the EU’s general data protection 
regulation had affected their work, more than half of them 
said the impact had been negative and less than a third 
thought it had been positive. Areas of concern included 
the need for new solutions for big data projects and for 
secondary use of data, the brake effect the regulation’s bu-
reaucracy had on speed of work, accompanied by uncer-
tainties over how it is implemented in different countries. 
Industry respondents were even more critical, and in 
much larger numbers, highlighting divergent interpreta-
tion and increased compliance requirements complicat-
ing international collaboration on the use of big data.

Half of the healthcare professionals surveyed (50%) 
also felt that current regulations can constitute barriers 
for the best possible use of the data, with another 40% of 
the respondents stating that additional barriers were in 
the pipeline. They cited data protection rules, lack of uni-
formity of European legislation and interpretation, and a 
focus on privacy at the expense of advancing science and 
healthcare. For healthcare professionals, the main barri-
ers to the use of personalised medicine are lack of data, 



Cooperating on Data in the Genomics Era 87Public Health Genomics 2019;22:77–101
DOI: 10.1159/000503296

economic issues, lack of training and education, the dis-
parity between diagnostics and related therapeutics, drug 
shortages, national guidelines, access to diagnostic test-
ing, and clinical trial design.

More than half of the responding oncologists and pa-
thologists (55%) found reimbursement to be the principal 
limiting factor for cancer patients to access medication 
and drug pricing came close as another major barrier, as 
it was named by 45% of the responding physicians.

Pursuing a European Genomic Federated Database 
with a GO-FAIR Principles Approach

There are multiple targets to be addressed to allow Eu-
rope to move forward effectively in realising the potential 
of sharing data, ranging from the political to the techni-
cal. The leap forward that the EU1MG project could pro-
vide, because it has backing from national governments, 
will be all the more valuable if it develops along agreed 
lines that can meet many of these multiple challenges, 
while respecting commonly agreed principles.

Europe’s most conspicuous move so far towards coop-
erating on data is the EU1MG project. This was formalised 
in 2018 in the Declaration of Cooperation “towards access 
to at least 1 million sequenced genomes in the European 
Union by 2022,” and is now making progress towards its 
avowed goal [23]. The declaration, launched on April 10, 
2018, has so far been signed by 19 EU Member States and 
is also open to all Member States of the European Econom-
ic Area and the European Free Trade Association. Beyond 
the initial goal of at least 1 million sequenced genomes in 
the EU by 2022, it envisages a larger prospective popula-
tion-based cohort. The aim is to have, by 2025, at least 10 
million records that integrate molecular profiling, diag-
nostic imaging, and lifestyle (in particular risk factors), as 
well as microbiological genomics and environmental data, 
all linked to electronic health records. It will also build on 
“digital patient” predictive approaches based on computer 
modelling, simulations, and artificial intelligence. Ulti-
mately, the intention is to lay the foundation for develop-
ing a reference atlas of all human cells and to analyse hu-
man tissues and organs by state-of-the-art methodologies 
so as to compare and understand changes during disease.

This is a politically significant initiative because gov-
ernments have committed themselves to cooperating in 
delivering cross-border access to genomic information. 
The declaration has the potential to maximise use of 
healthcare resources and advance the development of 
personalised medicine, especially in the oncology and 

rare disease field. However, constructing this new system 
requires attention to a series of essential requirements – 
not least the issue of data privacy.

More than nine-out-of-ten patients welcome the shar-
ing of their genomic data for research purposes, accord-
ing to a 2015 report – “Genome sequencing: what do pa-
tients think?” – by Genetic Alliance UK, which also found 
that patients consider a lack of genomic data sharing as a 
hindrance to scientific research progress, which in turn 
would be counter-intuitive to their hope for a better qual-
ity of life. Nonetheless, patients’ willingness to share their 
data comes with its own specific conditions [24].

For most patients, even when willing to share their 
health data, it is important to control how and for which 
purpose the data will be shared. Being in favour of sharing 
data and calling for more control are not contradictory 
but parallel. Patients have made clear their need to be at 
the centre of data-driven innovation and to be recognised 
as active agents in data sharing initiatives in which they 
participate.

The current wider climate on data privacy – in the 
wake of reports of data breaches and abuse of social media 
– is an argument in favour of moving cautiously. Even if 
the EU’s General Data Protection Regulation (Article 6 
(4); Recital 502,018) allows organisations that process 
personal data for research purposes to avoid restrictions 
on secondary processing and on processing sensitive cat-
egories of data including health data, patients’ requests 
for control over their data build the case for enabling pa-
tients to express preferences regarding the use of their 
data [25].

Ethical and responsible data sharing should be enabled 
through widespread implementation of the IRDiRC rec-
ognised resource, the international charter of principles 
for sharing bio-specimens and data, which provides guid-
ance for effective legally and ethically grounded data 
sharing. Furthermore, several ongoing initiatives are test-
ing the use of blockchain technology to protect personal 
data. Biotechnology companies are also using blockchain 
to share and protect genomic data.

Patients’ views vary significantly by sociodemographic 
profile over sensitivity of data, preferences over frequen-
cy or methods of being informed, and even trust in stake-
holders. Echoing these trends, dynamic systems have 
started to emerge as tools that would enable the provision 
of regular and accessible information to patients regard-
ing the purpose and outcome of the projects whilst allow-
ing patients to select and tailor their preferences related 
to when, how, and who can use their data, thus respecting 
individual preferences with the possibility to amend 
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these. The concept of dynamic consent has been recently 
tested and reviewed offering additional potential for im-
proving research outcomes and providing an adapted and 
flexible system corresponding to future technological and 
regulatory/legal changes in the European health systems.

In the longer term, ensuring patient trust and confi-
dence in projects involving data sharing will help sus-
tainable patient participation and increase the chance of 
successful outcomes – through mechanisms such as bet-
ter technology standards, proper marketing of the ben-
efits, an easy opt-out procedure, and dynamic consent 
processes [26]. Without that trust, projects can be at risk 
– as demonstrated by the collapse of NHS England’s care 
data. Data sharing initiatives would also benefit from in-
volving general practitioners and other healthcare pro-
fessionals in management and communication. The 
FP7-funded project RD-Connect is considered a good 
example of practices for governance of the platform on 
which patients and researchers deposit data, with man-
datory adherence to a Code of Conduct for access and a 
committee that reviews and supervises all access requests 
[27].

There is good evidence from surveys that rare-disease 
patients wish for access to information related to their 
disease, and it is considered important to enable this. The 
most pressing bottlenecks and shortcomings regarding 
data sharing as well as associated action points from the 
point of view of different stakeholders are summarised in 
Table 4: The rarer the disease, the greater the need for pa-
tients – already experts on their disease – to continue to 
build knowledge on every aspect of their disease and en-
able them to share updated information with their peers.

Since scientists, clinicians, patients, industry, and pol-
icymakers concerned with progress in rare-disease re-
search, healthcare, and policy share a similar goal of fast-
er access to accurate diagnosis and improved healthcare, 
effective communication within the community is a valu-

able tool to break the silo-ed pattern inherent to rare-dis-
ease data and expertise.

Genomics is becoming more and more important in 
healthcare. But, as in any other aspect of healthcare, espe-
cially a fast-moving one, universally agreed good prac-
tices are required.

Standards and good practices should take account of 
the following elements:

1) In personalised medicine, the patient is (or certain-
ly should be) at the heart of his or her own healthcare, 
consent and privacy are a vital component in this world 
of Big Data and genomics. Therefore, a patient or anyone 
who is a subject of research, should be asked to give con-
sent for genomic analysis for use or linkage to health data.   
From a research point of view, consent in the relevant 
national EU languages should be sought for longitudinal 
data linkage and further findings down-the-line.

2) When acquiring genomic samples, the methods 
should be consistent across the EU, documented to an 
agreed standard, and be appropriate for clinical research, 
and potential dual-use purposes.

Storage should take place in an easily retrievable facil-
ity that also meets agreed standards, for example an ap-
proved biobank or similar. Interoperability/agreed for-
mat is essential.

3) Whole genome sequencing (WGS) and any DNA 
mining should also be carried out in an EU/industry-ac-
credited facility, as above.  Important are measures of even-
ness of sequencing across a genome. It is essential to agree 
at the percentage of any genome required in order to estab-
lish a minimum threshold for reliably calling variants.

4) We have existing databases through various nation-
al and international initiatives that have already been un-
dertaken. Our genomes initiative should support moves 
to improve their clinical relevance.

5) There is a need for incentives to ensure that research 
initiatives can offer-up rapid evidence to support clinical 

Table 4. Current perspectives of the stakeholders involved in the EAPM survey

Stakeholders

Industry – Limitations in the ethical frameworks that guide the work performed with personal data
– Lack of oversight of the different regulations surrounding the research using personal data

Patients – Willingness to participate and share data provided that ethical protection is in place
– Share knowledge on how to contribute and participate to genomic research

HC professionals, physicians, 
and researchers

– Personalized diagnostics and treatment are useful and contribute significantly to patient care
– High potential for the implementation of personalised medicine innovations
– Little awareness and political support for research from the policymakers
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validity and utility in respect of genome variants. Any de-
lays in providing such evidence, for example through ex-
clusivity or publication of findings, should be kept to an 
absolute minimum.

Sharing Is Caring
There is some hope of movement towards cooperation 

– if only rather slow at present – in other health-related 
areas. Recently, the European Commission released a rec-
ommendation to securely share electronic health records 
across Europe, building on existing programmes to share 
e-prescriptions and patient summaries. The Commission 
wants to create a framework for an EU-wide exchange 
platform where national systems would be able to ex-
change information. The potential impact of this recom-
mendation will be entirely dependent on the willingness 
of countries to make the necessary investments in their 
national health IT infrastructure. In February 2019, it ad-
opted a recommendation on a European Electronic 
Health Record exchange format – itself a useful small 
step. It invites industry sectors to embrace an interoper-
able data ecosystem and open, international standards 
and make data available to the healthcare sector. “The 
interoperability of electronic health records in the EU will 
make it easier for citizens to access their health data se-
curely across borders,” said Commissioner Mariya Ga-
briel, “and medical professionals will be able to assist cit-
izens more efficiently and effectively. The development of 
these systems will require support from all stakeholders” 
[28].

Electronic health records do not yet exist in most EU 
countries for a number of reasons including lack of in-

teroperability, fragmentation, the large amount of un-
structured data, and also to some extent a lack of trust 
in private companies to provide this kind of service. 
However, there is a trend in Europe showing an emerg-
ing political support from several countries to invest in 
health data hubs and electronic health records. Sharing 
of health data through the implementation of electron-
ic health records across Europe will enable optimised 
use of health data to improve healthcare and outcomes 
for patients as well as promoting research. Based on the 
feedback from the relevant stakeholders, Table 5 pin-
points the potential action points that could be taken by 
the EU to facilitate the current situation. At bottom, the 
inescapable fact is that the Human Genome Project, 
completed in 2003, succeeded in mapping the human 
genome only through widespread international collab-
oration.

“Good Genomics Practice”

Ambition is fine. Europe frequently expresses ambi-
tion. But without action and the practical steps needed to 
make action possible, ambition remains just that: ambi-
tion. To help turn current concepts into realities that will 
improve the future of healthcare, serious work is being 
undertaken in many parts and places of Europe – and an 
excellent example of this is the document drafted in the 
framework of the EU1MG project, which aims to capture 
the necessities for the Initiative.

As suggested by expert interviews, “Good Genomics 
Practice” can be a guideline to maximise the benefits of 

Table 5. Overview of the action points for the implementation of personalised healthcare from the point of view of different stake-
holders

Stakeholders Action points

Industry – Ease on legislative and regulatory barriers for the use of personal and research data
– Work with insurance companies, healthcare funding bodies, and grant providers in the development of
reimbursement of innovative diagnostic tests and treatments
– Accelerate bench-to-bedside transfer of personalised medicine technologies

Patients and the
general public

– Raise awareness in the general public about the benefits of genome sequencing and data sharing
– Enable ethical standards that protect the individual’s privacy without hampering the conduction of research
– Reach out to specific groups (cancer patients, rare disease patients, etc.) and expand opportunities for data
sharing

Healthcare
professionals,
physicians, and
researchers

– Invest into creating an infrastructure that is supportive for the conduction of research in the field of
personalised healthcare
– Create opportunities for the implementation of AI and innovative technologies in research
– Expand the data-sharing capabilities and promote data warehousing
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sharing human genome sequencing data generated in the 
context of clinical applications” [29]. The objectives are 
to speed diagnosis and improve treatment and preven-
tion, but the suggestion is rigorously practical. It identi-
fies three medical areas where WGS or whole exome se-
quencing (WES) data could be of benefit: rare diseases, 
cancer, and prevention of common diseases.

On rare diseases, it suggests that trio analysis can help to 
pinpoint potentially causal gene variants. At present, this is 
uphill work: resolution rates hover below – often well below 
– 50%. The benefit of sharing is to increase the likelihood 
of identifying a causal variant – and consequently to im-
prove the chances of rapid diagnosis in the future.

On cancer, WGS or WES of tumours (and compara-
tive assessment of normal tissue) can identify lesions in 
the tumour genome, which opens the door wider to treat-
ment options. Connecting genomic lesions with treat-
ment outcomes will allow better decisions in the future.

On prevention of common diseases, the ability to in-
form individuals of their risk of succumbing to a certain 
disease can help future patients modify their behaviour to 
eliminate, decrease, or defer the onset of disease.

This presupposes effective awareness of the population-
specific variation, which can be characterised by carrying 
out WGS on a subset of the population, imputing this char-
acterisation to other individuals who have been genotyped 

with a whole genome genotyping array. But the common 
core lies in the framework requirements that the document 
sets out step-by-step. Top of the list is ensuring that legal, 
ethical, and societal issues are satisfactorily resolved so as 
to allow secure sharing of data and knowledge across bor-
ders, in a way that is both GDPR-compliant and flexible 
enough for any necessary future adaptations. That frame-
work will support effective operations only, however, if it 
is backed by an adequate data governance structure: this 
will need to be both user-friendly and capable of surmount-
ing any potential barriers raised over legal compliance (Ta-
ble 6).

There was a recent investigation of key Member States 
regarding the readiness of their healthcare systems to 
scale up data-sharing practices in the fields of genomic 
sequencing, personalised healthcare, and other key as-
pects. The countries could hence be classified in three 
tiers based on the existing structures and procedures in 
place. The results are summarised in Table 7. The results 
suggest that some countries are leading the way and can 
rely upon well-functioning structures for the use and 
sharing of data (tier 1), while some countries lack basic 
items in order to take part in the common efforts at Eu-
ropean level (tier 3). Some countries have also taken up 
the task and are busy developing the necessary strategies 
in order to develop their capacities in the fields of genom-

Table 6. Bottlenecks in the data sharing and opportunities for EU action

Stakeholders Barriers EU-level opportunities

Policymakers – Lack of oversight of the different insurance
and reimbursement schemes
– Uncertainty about the governance and
responsibilities in the regulation of
personalised medicine and testing

– Regularly investigate the landscape and provide best
practices at the EU level
– Expand the influence and the facilitating and mediating
role of EU institutions in the governance and
implementation of personalised medicine strategies

Industry – Uncertainty in the different pricing and
reimbursement of new and innovative
technologies
– Regulatory barriers to the use of data

– Create an EU-wide platform where industry and
national governments can meet and discuss pricing and
reimbursement of personalised medicine approaches
– EU-wide multi-stakeholder policy analysis for all
policies that deal with data and that can influence research
(both private and public)

Patients and general
public

– Lack of information on ways to participate
in genomic and personalised medicine
research
– Lack of awareness on cross-border
opportunities

– Creation of an EU-wide platform designed to share
information about genomic research in different member
states
– Raise awareness about research participation and
sensitise primary care physicians on the subject

Healthcare
professionals,
physicians, and
researchers

– Lacking infrastructure and opportunities
for research

– Promote the topics related to personalised medicine
through grants and research funding allowing researchers
to access state-of-the-art equipment
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ics and personalised medicine; these countries are classi-
fied in tier 2.

Interoperability is another priority need – not only in 
terms of the data itself, but at the technical and legal levels. 
So, standards will have to be established for sample pro-
curement and storing and agreed for capturing pheno-
type and clinical information and for carrying out se-
quencing and variant calling. At the systems level, the to-
do list includes establishing a federated data system that 
connects all participating sites – which will need to be 
accompanied by an agreed mechanism for querying 
across its entire breadth.

The conditions are essential – but it is not necessary to 
start from scratch with all of them, or re-invent the wheel, 
since already several individual initiatives have made 
their own progress towards an adequate framework, and 
the best elements of these could well be incorporated, the 
document suggests. The International Cancer Genome 
Consortium (ICGC) has established a harmonised con-
sent form that can be used across many legislations and 

that allows sharing cancer genome data, for instance. The 
Global Alliance for Genomics and Health (GA4GH) has 
a working group on an adequate legal framework, and 
cooperation might be pursued there [30].

Standards for sample procurement and storing have 
been evolved by BBMRI-ERIC and are at the heart of 
the EU-funded projects SPIDIA and SPIDIA4P. GA4GH 
has a working group on capturing phenotypes – al-
though much work will be needed to join phenotypes 
with electronic health records and longitudinal infor-
mation. And a fully connected federated system as de-
scribed by GA4GH would be helped by the inclusion of 
ELIXIR and systems such as the RD-Connect Genome 
Phenome Analysis Platform. Experts suggested that this 
could be a mechanism for analysis across the system 
and provide a systematic way to poll researchers on 
what kind of questions they would want to run if they 
had access to one million genomes including pheno-
types.

Personalised
healthcare

Policymakers

General public
and patients

Provide a forum for
exchange of best

practices

Quick bench-to-
bedside translation of

PM technologies

Integration of PM at
all levels of the

healthcare system

Steady support and
funding for

infrastructure and
research

Clear ethical
framework on handling

of personal data

Oversight of funding
and reimbursement

modalities at country
level
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regulatory frameworks

and responsibilities
at country level

High levels of ethical
protection to stimulate

data sharing

Foster and facilitate
cooperation between

different parties 

Bridge the regulatory
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and HC payers
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sharing and genome
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on modalities of
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genomic research

Industry
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healthcare
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Fig. 2. Personalized Healthcare Mosaic: model summarizing the aspects of importance when working and col-
laborating towards better personalised medicine and data sharing.
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The overarching recommendation is that genomic 
principles should be agreed by all signatories to the Dec-
laration on defining the building blocks that will permit 
its full implementation. Some of these principles are out-
lined in the document – such as that rare in genomics 
should set thresholds and levels that describe a dataset 
considered fit-for-purpose according to the type of analy-
sis and assay. Also, several initiatives from GA4GH like 
their Work-streams, Driver projects, and Toolkits are 
promising/encouraging developments [31]. Other sug-
gestions cover aspects such as consent for genomic analy-
sis to extending also to linkage with health and pheno-
typic data, validated methods for DNA extraction and 
preparation, and obligatory use of accredited facilities – 
clinical or research – with appropriate quality metrics. At 
its most technical, the document enters into details of de-
sired minimum read depth and evenness or the genome 
standard reference to be used for alignment (currently 
GRCh38) or the preferable sequence variation annota-
tion. But there are also broader and more policy-oriented 
recommendations – such as giving the one million ge-
nomes initiative a role in supporting national and inter-
national initiatives that aim to improve the clinical rele-
vance of existing databases for specific populations.

Based on the findings of the survey and mapping, 
EAPM puts forward the Personalised Healthcare Mosaic 
that summarises the best practices for a functioning per-
sonalised healthcare approach encompassing the differ-
ent stakeholders involved in the process. These include 
patients, the industry and SME actors, physicians, re-
searchers and healthcare professionals, and policymak-
ers. The mosaic is included in Figure 2.

In some respects, the results from the interviews con-
ducted for this paper indicate that Europe is halfway 
there. WGS is routinely carried out in more than half of 
the countries that responded to an EU survey in 2018, and 
there were plans in place for implementing it in the other 
countries. But halfway there is not the same as being 
there. WGS is a vital aspect of the progress towards per-
sonalised medicine, but it is part of the journey and not 
the destination. The results of the survey do, however, 
provide some mapping of the current situation – and 
thereby contribute to defining what still has to be done.

In most countries that took part in the survey and in 
the mapping exercise, access to genomic data is possible 
for sequenced individuals, and extracted data is exploit-
able for research purposes. Genomic sequencing has en-
tered the research scene in all respondent countries and, 
in the majority of them, has also been implemented in 
clinical settings for the personalised treatment of cancer 

and rare diseases. But the respondents report that it is less 
frequently being used for population screening and pre-
vention purposes.

The survey and mapping exercise participants report 
that the vast majority of the institutions carrying out 
WGS are public institutions, and they conduct their se-
quencing internally nearly half the time. Almost all of 
them share genomic data with other institutions, fre-
quently across borders.

Methods, standards and interoperability show many 
common features. The results show that respondent 
countries use a number of common sequencing tech-
niques and platforms. Data quality checks in reference 
databases are typically performed by applying metrics 
such as depth of coverage and base quality, whilst sample 
quality checks are most commonly performed via spec-
trophotometric and fluorimetric methods.

Use of standardised nomenclature for sequence vari-
ant description greatly facilitates possibilities for data 
sharing and interoperability. Most respondents and 
Member State actors have standards in place for the in-
terpretation of sequenced genomes – and although there 
are usually no requirements for the use of specified meth-
odologies, some funders expect sequencing to be carried 
out in accredited institutions by certified professionals 
and the generated data to be interoperable.

What sort of health data? Phenotypic data is collected 
via doctors and clinical care teams from medical centres 
and hospitals, and in some countries, anonymised geno-
type-phenotype databases are already being developed. 
Overall, most survey respondents link data from se-
quenced genomes to other types of health data – fre-
quently demographic and occasionally patient registries, 
clinical reports, prescription data, and electronic health 
records as well as biobank, imaging, and -omics data. At-
titudes still vary as to de-identification of data.

Based on the numbers provided for all three use cases 
(rare disease, cancer, and complex disease) from eleven 
member states included in the mapping efforts in this pa-
per, the results state that it is clear that at present in gen-
eral most genomes (WES and WGS combined) are se-
quenced in the UK, with the Netherlands as second best. 
Only for rare disease, the Dutch performed the most WES 
(ca. 82,000 exomes). Estonia and Spain are following, al-
though in numbers approximately by a factor 10 less in 
numbers of genomes. The other seven countries are lag-
ging behind, based on the numbers provided. The projec-
tions of the numbers of genomes to be sequenced towards 
2021 are far from complete and probably not very accu-
rate, but in general there is an increasingly positive atti-



Cooperating on Data in the Genomics Era 93Public Health Genomics 2019;22:77–101
DOI: 10.1159/000503296

tude towards big genome projects as one of the tools to 
assist in personalised healthcare. Also, within these pro-
jections, the Netherlands and the UK are leading. For the 
UK, this is also supported by their announcements to 
scale up from 100,000 genomes to five million genomes 
within five years from 2018.

Training and Awareness Raising
Ultimately, for all the technological advances, the 

practice of medicine is an intensely personal matter – 
both for the patient and for the treating professionals. 
That is why a successful approach to making better use of 
health data depends on suitably skilled professionals and 
a public that understands how and why healthcare is 
evolving.

Training has been reported as a persistent issue in 
countries with low readiness among healthcare profes-
sionals to incorporate genomic data into medical prac-
tice, but the country stakeholders state that the culture 
has shifted from trial-and-error towards personalised 
medicine, and half of the respondent countries have cer-
tification systems for sequencing and interpreting ge-
nomes. Specialist training is provided for clinical geneti-
cists and postgraduate degrees in -omics, bioinformatics, 
and systems biology as well as increased curriculum con-
tent in genomics for biomedical and life students and 
cross-disciplinary student exchange between medical/life 
science and mathematics/computer science departments. 
Where there is still no established competency profile for 
specialists, stakeholders from the interrogated Member 
States claim that the focus is tending towards core com-
petencies shared by all healthcare professionals and ad-
ditional competencies only where required by a particular 
job function.

National initiatives for citizen engagement in genom-
ics are becoming more common, with the promotion of 
screening programmes, advocacy of participation in re-
search projects or clinical trials, and encouragement of 
lay information about the merits of genomic research as 
reported by countries such as Greece, The United King-
dom, and Estonia in their response. Public information 
or public relations programmes also have a growing role 
in dispelling misconceptions and mistrust. But the type of 
information provided to patients or healthy citizens be-
fore involving them in genomic sequencing varies de-
pending on the country and on whether the test is part of 
research studies, screening programmes, testing mem-
bers of families with known genetic illnesses, or sample 
donations for biobanks.

Who Do We Sequence and How?
In view of the wide interest evinced by countries in 

sharing prospective and retrospective data for both re-
search and clinical purposes, including public health and 
epidemiology, discussion will experts urged a boost for 
capacity building for sequence generation and analysis. 
Agreement is going to be needed on whom to sequence 
(healthy citizens vs. patients), for what purpose (improv-
ing disease understanding and identifying new drug tar-
gets; population screening for determining genetic pre-
dispositions to illnesses and predicting response to pre-
ventive measures; improving diagnoses; personalising 
treatments), and whether or not to focus on specific dis-
ease areas. This will help define inclusion and exclusion 
criteria as well as what minimum set of clinical, pheno-
typic, and other relevant health data should accompany 
the sequenced genomes (with further data made accessi-
ble depending on purpose and use).

Focus on Rare Disease

Responding to rare diseases has been the trigger both 
to scientific inquiry and to institutional action, with tech-
nological advances feeding into deeper understanding of 
pathologies and support provided in terms of funding, 
incentives, and research programmes. The scope for ben-
efiting from greater cooperation in rare diseases is a per-
fect example both of the needs and of the advantages of a 
shift in European thinking.

Rare diseases starkly define many of the issues raised 
by the advance of medical science and the challenges fac-
ing healthcare systems. Although each disorder affects a 
small number of individuals, there are as many as seven 
thousand diseases already identified and classified as rare, 
with more constantly being identified as science and tech-
nology evolve – which makes the cumulative impact im-
pressive, affecting 6% to 8% of the EU population. This 
means more than 30 million individuals, of which half are 
children. Many rare diseases are severe, chronic, and pro-
gressive, and for one-third of them, life expectancy is less 
than five years. So, this is a real European health issue – 
which offers both more possibilities of treatment from 
valuable innovations but intensely-focused clashes over 
treatment options and the associated regulatory and re-
sources challenges [32].

The high prevalence of genetic mutations underlying 
these rare or ultra-rare diseases, coupled with the in-
creased availability of next generation sequencing (NGS) 
facilities in many diagnostic laboratories is improving 
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Table 7. Classification of countries based on their data sharing capacities

Tier 1:
functioning data sharing system

Tier 2:
data sharing plans in the making

Tier 3:
No existing data sharing structure

UK:
– Effective data sharing frameworks
and anonymisation strategy in place

Greece:
– Genomic medicine strategy in
development with strict ethical
framework, outreach strategies, and
data sharing options in place

Portugal:
– Sequencing and genomic research activities
performed in research and clinical practice
without cooperation or oversight from the
authorities; low awareness among the general
public

Estonia:
– Established data pool with many
participants included; numerous
outreach strategies to the general in
place

Germany:
– No functional data sharing system
but the German Medical Informatics
initiative is in the making

Bulgaria:
– Isolated projects on genomics but no
country-/regionwide cooperation; severe lack
of infrastructure and expertise

The Netherlands:
– Functional links between academic
medical centers for collaboration on
sequencing efforts with close
oversight of national authorities

 

Table 8. Overview of the stakeholders in the field of rare diseases

Barriers to integration of
genomics into healthcare 

Stakeholders at the European level Potential action points

Data integration and
interpretation

Elixir, BBMRI, bioinformatics
research institutions

Integration, aggregation, and analysis of existing genomic
datasets at the European level
Oversight of the collection and analysis of new genomic
data at the European level

Workforce capacity and
capability

European medical universities,
medical schools, academic
hospitals

Integration of genomics and principles of personalised
healthcare inside of the medical, nursing and healthcare
curriculums
Introduction of career-long education programmes
regarding personalised healthcare and genomic medicine
for practicing professionals

Public acceptability and
government engagement

National, local, and regional
governments at the member state
levels
European Union

Introduction of outreach methods for the general public

Paucity of evidence for clinical
utility

Research centers and funding
institutions

Support and grants for studies aimed at producing clinical
evidence

Cost-effectiveness HTA institutions, healthcare
payers

More transparency, data sharing, and exchange of best
practices to support reimbursement of personalised
healthcare and genomic technologies

Ethical and legislative issues EU and country-level legislators,
patient organizations, medical-
ethical committees

Development of model for ethical guidance and
coordination of personalised healthcare activities
Compilation of rigorous ethical standards and best
practices to support roll-out of genomic technologies
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and speeding up the diseases’ recognition and makes it 
possible to anticipate the process of taking them into care. 
In some ways, since rare disease research is so much at the 
cutting-edge of science, it is a sort of epitome of the di-
lemma faced by health systems in taking advantage of 
personalised medicine.

Both national and European policies, including the 
creation of centres of expertise equipped with NGS tools 
and the creation of reference centres, are contributing to 
get faster diagnoses and treatments for rare diseases, and 
to develop concerned actions and research projects, rais-
ing new hopes for patients and their families. The increas-
ing range of networking research is widening the avail-
ability of large patients’ registries, cohorts, and datasets 
and the collection of genomic profiles, thus improving 
knowledge about the natural history of these disorders. 
An overview of some of the important stakeholders and 
projects in the field of rare diseases is provided in Table 
8. It should, however, be stated that this list is non-ex-
haustive and that many more actors are actively involved 
in the field of rare diseases, both in Europe and a global 
scale.

As part of the general goal of the cooperation towards 
access to at least one million sequenced genomes in the 
EU by 2022, efforts are now underway to provide access 
to existing and future databases dedicated to rare diseases 
in Europe through a federated environment that respects 
security and privacy. A working group formed as part of 
the EU1MG project is identifying current national or Eu-
ropean pilot projects, with a view to proposing a database, 
EU tools, and additional pilot projects that can show the 
merits of sharing within the rare-disease area. It is taking 
account of the broadest range of needs: end-users/pa-
tients, research, healthcare, and industry stakeholders, in-
cluding disease-gene discovery, mechanism study, diag-
nostics, therapy, prevention, and knowledge building.

An inventory of accessible rare-disease data is under 
construction, building on data generated through the 
mapping exercise, and indicating conspicuous gaps. At 
the same time, reflections are crystallising on how to work 
together with other initiatives, and to refine and constant-
ly align goals and requirements. So far, the inventory 
comprises institutes/centres/hospitals contributing rare-
disease genomic data, available clinical exomes, research 
WES and WGS in rare disease patients, a listing of the 
tools used for clinical phenotyping of patients, and a list 
of projects at national and European level.

The inventory currently (it is being constantly updat-
ed) displays information from a dozen countries, ranging 
from Bulgaria – with one institute contributing data and 

providing less than 100 WES – to Italy, where other insti-
tutes are contributing into the thousands in clinical 
exomes, research WES, and WGS, and where most clini-
cal data are characterised by Human Phenotype Ontolo-
gy. The picture that emerges is of only a limited number 
of WGS carried out in rare disease, with the exception of 
the UK, which has performed the 93% of WGS surveyed, 
according Genomics England. Most collected data refer 
to clinical exomes/WES, with heterogeneous depth of 
analysis, and clinical data collected using different tools 
[33].

Outstanding questions include how to link retrospec-
tively genomic data collected without a specific consent 
for sharing and how to harmonise the heterogeneous 
clinical and molecular data. For each country, a provi-
sional list of priority tasks has also been created, including 
issues such as centralising data storage, harmonisation 
across regional diversity, standardisation of consent pro-
cedures, and upgrading of IT infrastructure. Recommen-
dations should also be produced for genome versus exome 
utility in diagnosis.

The key improvements that could result from Europe-
an-level data sharing include speeding recognition and 
diagnosis (currently an average of five years in the EU), 
reducing misdiagnosis, advancing understanding of a 
disease, and managing clinical trials for rare disease indi-
viduals. The chief argument is that specificity of rare-dis-
ease research justifies a concerted action between differ-
ent financing and management policies in order to opti-
mise the use of funding, infrastructures, and technological 
platforms. There are important implications for industry, 
too: the link with rare diseases is significant in terms of 
the designation of orphan drugs and access to the regula-
tory advantages that the orphan status brings. A consen-
sus forecast for the leading 500 pharmaceutical and bio-
technology companies has estimated that the market for 
orphan drugs is expected to grow by more than 11% per 
year between 2017 and 2022 to USD 209 billion (a growth 
more than double that of the overall prescription drug 
market, which is set to grow by 5.3% over the same peri-
od). And orphan drugs are set to account for 21.4% of 
global prescription sales in 2022, excluding generics.

The work on rare disease is spread unevenly within the 
European territory. In fact, while some countries can 
make use of steadily increasing numbers of sequenced ge-
nomes and exomes, some others still have a lot of work 
ahead of them. The leaders in the field of rare-diseases 
research are the Netherlands and the United Kingdom, 
who have sequenced tens of thousands of genomes for 
rare diseases research. Some smaller European countries 
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– including Slovenia and Estonia – contribute each at the 
level of several thousands of sequenced genomes. Many 
countries have, however, not initiated programmes aimed 
at producing data for rare diseases research. This may be 
interpreted as differences in policies, capabilities, or in-
frastructures.

Discussion

Molecular profiling has made it possible to advance 
the understanding of disease and to contemplate radical 
shifts in the approaches to screening, diagnosis, and treat-
ment. The potential is compellingly demonstrated by the 
elucidation of cancer-driving genomic alterations, many 
of which are rare and not exclusive to a specific-tumour 
type. But real progress depends on access to data. The 
classic methods of generating data from large randomised 
clinical trials is challenging in this setting, and supple-
mentary mechanisms and sources are necessary. It is now 
increasingly recognised that real-world data could play a 
major role in identifying patient characteristics and treat-
ment effectiveness. But this cannot happen under current 
circumstances. This should be accompanied by data gov-
ernance (with a strong focus on privacy and security) and 
the definition and adoption of common interoperable 
standards for cross-border sample transport, sequencing, 
data annotation, data processing, and data interpretation.

There are at present difficult barriers to tackle so as to 
tap into and combine existing real-world data sources to 

deliver a large enough dataset for clinicians, payers, and 
regulators to benefit from in informed clinical decision-
making. Differing data standards, variables, data quality, 
and data-sharing regulations and incentives stand firmly 
in the way.

The answer is not hard to see: large-scale cross-coun-
try initiatives are needed that collect high-quality real-
world data from diagnosis to treatments and patient out-
comes in a standardised way. Europe, equipped with tools 
and processes for data sharing, would establish a learning 
loop on good clinical decision-making in terms of data, 
the relevant operational factors, the appropriate partners, 
and how to ensure genomic signatures of tumours influ-
ence good patient outcomes. Such initiatives would at the 
same time identify more clearly problems of data privacy 
or data sharing and suggest remedial action. Over time, 
trends in the healthcare system could be tracked more ac-
curately, permitting fine-tuning of its mechanisms.

In order to investigate these challenges, EAPM would 
like to capitalise, through this paper, on the overview of 
the different countries’ readiness to implement person-
alised healthcare and to scale up their data sharing prac-
tices. The use of a scale that touches upon the relevant 
aspects is therefore of central importance. Table 9 sum-
marises the preliminary aspects that will be included in 
the scale. The included aspects will be taken into account 
when rating the readiness of a Member State regarding its 
capabilities of uptake regarding personalised medicine 
practices. Table 9 brings together these preliminary as-
pects.

Table 9. Rating aspects indicating the readiness of member states to take up personalised healthcare

Education
and
awareness

– Are awareness programmes in place to raise awareness about the benefits of personalised healthcare?
– Are the basic principles of personalised healthcare being taught in medical/nursing schools and in universities that
are involved in the training of healthcare professionals?
– Are there information and contact points available in order to provide people with information about personalised
healthcare?

Practice – Are primary care physicians trained in delivering the basic components of personalised healthcare?
– Are specialist doctors steadily informed with the latest developments in the fields of molecular diagnostics?
– Is the data collected from patients (genomic, sequencing, etc.) stored on a database and made available for research
use?

Regulations – Are frameworks in place to regulate the implementation of personalised healthcare at the national level?
– Is there a set of ethical guidelines being applied regarding the use of personal and genomic data?
– Are the interactions between the public and private actors in the field of personalised healthcare regulated,
facilitated, and overseen by the responsible authorities?

Policy – Are grants accessible to researchers to support research and infrastructure in the field of personalised healthcare?
– Is there a mechanism of bargaining in place on pricing and reimbursement for innovative technologies in place?
– Is there an oversight of the different regulatory roles and tasks related to the regulation of personalised healthcare
components at the national level?
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There is also strong support for the development of 
common interoperable standards and cross-border ex-
change of good genomic practice. Such elements are cen-
tral to a coordinated approach at the European level. Al-
though such best practices have not been shared officially, 
the authors of the present paper compiled a set of best 
practices based on the views of leading experts in the field. 
These are summarised in Table 10.

Prospective data collection could be much more com-
prehensive than retrospective data collection where there 
may be constraints such as historical consents and issues 
around data ownership. And while WGS should be the 
principal focus in the future, existing datasets from WES 
and arrays are also valuable for research and should not 
be overlooked.

Access to genomic datasets should ideally be provided 
in a federated (non-centralised) network, with data that 
is findable, accessible, interoperable, and reusable, and 

there is wide support for the use of existing sequenced 
genomes. For newly sequenced genomes, however, the 
favoured approach is to minimise the variability of ge-
nomic data representations rather than address it once it 
arises, and suggested approaches include the use of a sin-
gle sequencing technology and communication language 
as well as pre-agreed representation standards for ge-
nomic and phenotypic data.

A suitable governance model of cooperation for this 
initiative will need to acknowledge that there is heteroge-
neity between Member States in terms of WGS imple-
mentation, and it would be appropriate to define joint 
rules for genome and health data contributions. One of 
the main suggestions made by the survey and mapping 
exercise respondents was for the curation of a database 
with a range of comparative population genetic informa-
tion that researchers and clinicians could use for identify-
ing clinically relevant mutations at a European or global 

Table 10. Best practices in the field of genomic sequencing at the European level (based on interviews)

Area of interest Best genomics practices checkpoints

Patients – Are there broad consent procedures in place to allow for linkage to phenotypic data and dual research
being implemented?
– Is there a possibility for longitudinal follow-up of the patients?
– Are all the documents available in the local language?

Samples – Are the samples acquired, documented, and stored for a dual clinical-research use?
– Are the samples stored in an easily retrievable facility (biobank/biorepository)?

Extraction
procedures

– Does the DNA extraction take place in an accredited laboratory facility using standardised and validated
methods to ensure sample quality?
– Are quality metrics being used to monitor the procedures and the quality of data (measures of evenness of
sequencing across genome, percentage of genome that reaches a minimum threshold for reliably calling
variants, and the ratio of edits between paired reads)?
– For tumour genomes, is there a minimum of 75X across 95% of the genome along with an appropriate
quality germ-line sample?

Analysis – Is WGS data being analysed using a validated, benchmarked, and documented pipeline?
– Are the files kept in an open source format?
– Is the data aligned with the latest genome standards (GRCH38 for WGS data, BAM or VCF for genome
data)?
– Are sequence variations being annotated using a standardised method and is being specified how the
variants are called from the reference genome?

Interpretation – Are variants interpreted using ACMG guidelines to allow for consistency and data sharing?
– Are publicly available/shared variant databases (such as ClinVar) and gene validity databases (such as
PanelApp) utilised to aid interpretation?

Databases and
collaborations

– Are initiatives in place to support the clinical relevance of existing databases?
– Are specific data repositories being created for specific populations of interest?
– Is there a national genome initiative being implemented?

Clinical
applications

– Is there a process through which research findings can be translated into clinical practice?
– Is there a process in place to validate genome variants and utilise them in clinical practice?
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scale. The sustainability of cooperation beyond the cur-
rent initiative and aims was mentioned as a point requir-
ing further discussion and debate including the relevant 
stakeholders at the European level, including work at the 
level of special populations.

Conclusion

Normalising the widespread use of digital solutions for 
health and care can increase the well-being of millions of 
citizens and radically change the way health and care ser-
vices are delivered to patients – but it is not happening. 
Institutions and official organisations could ease the bar-
riers to innovation and uptake, by ensuring that health 
systems can access the information needed to optimise 
services, by countering market fragmentation, and by 
overcoming the current lack of interoperability. Systemic 
change is required to create an environment that not only 
allows for the deployment of new technologies, but that 
promotes new attitudes among citizens, patients, and 
professionals. So far, the progress has been minimal. Even 
on components as basic as electronic health records, it is 
hard to find much consensus emerging. Even in a country 
as advanced – and not large – as the Netherlands, it has 
proved impossible to adopt a single electronic health re-
cord format, and at EU level, the prospects for coopera-
tion are currently dismayingly remote.

Europe possesses the skills and resources – and data 
– to make a success in a rapidly developing new world of 
digital health. But the world market is highly competitive, 
and the leaders, the first to market, will reap the greatest 
benefits. Internal EU barriers to data impede European 
progress. There is nothing new in the statement that bar-
riers exist in Europe. What is new is that the stakes are 
higher than ever, and the path to success is, in theory at 
least, now much clearer. Europe’s healthcare systems are 
strained as never before. But new thinking – on training, 
on tools, on validation, on innovation – could drive a 
transformation of European healthcare.

The call for change does not derive from comfortable 
theorising or commercial impatience. EAPM has taken a 
lead in assembling a wide coalition of practitioners from 
right across the healthcare sector who share the convic-
tion that cooperation on data offers better ways of deliv-
ering for Europe’s citizens – and who share an anxiety 
that policy discussions are still insufficiently informed of 
what needs to be done. EAPM has added to its own data-
base of evidence by conducting surveys directly with the 
constituencies at the heart of Europe’s healthcare – stake-

holder groups representing basic science, translational 
research, the regulatory field, health systems, and patient 
perspectives.

Ambition is fine. Europe frequently expresses ambi-
tion. But without action and the practical steps needed to 
make action possible, ambition remains just that: ambi-
tion. To help turn current concepts into realities that will 
improve the future of healthcare, serious work is being 
undertaken in many parts and places of Europe – and an 
excellent example of this is the document drafted in the 
framework of the EU1MG project, which aims to capture 
the necessities for the Initiative.

There are multiple targets to be addressed to allow Eu-
rope to move forward effectively in realising the potential 
of sharing data, ranging from the political to the techni-
cal. The leap forward that the EU1MG project could pro-
vide, because it has backing from national governments, 
will be all the more valuable if it develops along agreed 
lines that can meet many of these multiple challenges, 
while respecting commonly agree principles.

Responding to rare diseases has been the trigger both 
to scientific inquiry and to institutional action, with tech-
nological advances feeding into deeper understanding of 
pathologies and support provided in terms of funding, 
incentives, and research programmes. The scope for ben-
efiting from greater cooperation in rare diseases is a per-
fect example both of the needs and of the advantages of a 
shift in European thinking.

Ultimately, for all the technological advances, the 
practice of medicine is an intensely personal matter – 
both for the patient and for the treating professionals. 
That is why a successful approach to making better use of 
health data depends on suitably skilled professionals and 
a public that understands how and why healthcare is 
evolving.

In operational terms, data sharing is technical. This 
document has reviewed some of the technical moves – 
and impediments – to the sharing of data among Member 
States. At a deeper level, data sharing is political in that it 
depends on a commitment from governments and offi-
cial bodies to reach out beyond their own national or re-
gional borders – and on some of these aspects, this docu-
ment has traced the progress, or lack of it, in Europe. But 
at the most fundamental level, sharing of heath data is 
more than technical, more than political. It transcends 
the customary forms of thinking in national governments 
and authorities about “what the patients in our country 
need.” This is because patients are not, and should not be 
seen as, a national issue. Being a patient is a personal is-
sue, for an individual, for his or her family and entourage, 
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and for any health professionals involved in diagnosis or 
treatment. The nationality of the patient or anyone else 
involved is secondary. What is central to the experience 
of ill-health – and to any response to it – is intensely per-
sonal and individual. And that applies at a level so funda-
mental that nationality is utterly irrelevant. What unites 
everyone everywhere is their common humanity, the fate 
that we all, as individuals, inescapably share with every-
one else: life, good health, ill-health, mortality.

To the extent that there are significant common fac-
tors between patients, it is not that patient A and patient 
B are both French or both Spanish. It is rather that they 
both suffer from the same condition or have the same age 
or profile. At that point, there is merit in taking a view 
wider than the individual, because as science and technol-
ogy open more doors to understanding, the experience 
with one other case – or a hundred similar cases – may 
shed light on the nature, cause, prognosis, and even treat-
ment options. So, the sharing of data becomes not just 
useful; sharing is so valuable that it would be negligent not 
to share. The sharing should be open, neither defined nor 
limited by irrelevant considerations of nationality, and 
subject only to the norms of protecting personal privacy. 
This is why systems should give way to a spirit of coop-
eration – and to the extent that it is within the remit of a 
system to do so, each system should seek to maximise the 
sharing of data, adapting as appropriate its administra-
tive, organisational, technical, and, yes, political arrange-
ments accordingly.

At stake is the speed of progress in understanding hu-
man health and ill-health. That progress could also help 

ease the strains on Europe’s healthcare systems. And it 
may offer Europe a head-start in the highly competitive 
world market place for the best care – with economic as 
well as health benefits. But above all, what is at stake is the 
well-being of Europe’s patients and citizens, who stand to 
benefit from a more imaginative and energetic approach 
by Europe’s policymakers and many stakeholders in the 
generation and processing of health data – and stand to 
lose if that does not happen.

Acknowledgements

We would like to thank the members of the Million European 
Genome Alliance+ (MEGA+), Dr. Jan Korbel, Principal Investiga-
tor, Senior Scientist, Co-Director Molecular Medicine Partnership 
Unit (MMPU), European Molecular Biology Laboratory (EMBL), 
and Dr. Henk J. van Kranen, PhD, Center for Nutrition, Preven-
tion and Health Services (VPZ). Also, thanks to the contribution 
from the consortium of DigitalHealthEurope: Support to a Digital 
Health and Care Innovation initiative in the context of Digital Sin-
gle Market strategy.

Disclosure Statement

The authors declare that they have no competing interests.

Author Contributions

D.H. conceived, built and drafted the article with critical input 
from his co-authors, expert interviews and MEGA+ partners.

Program, 
initiative, project

Website Coordinating
institution

Countries/
Memb.

Focus area, activities, 
purpose

Field

100,000 Genomes 
project
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Medicine

http://www.genomedenmark.dk/english/ Ministry of Health DK Infrastructure, (population-
based) cohort, pathogen 
project

Integration of 
genomics into 
healthcare

Estonian genome 
Project

https://www.geenivaramu.ee/en Government EE Infrastructure, (population-
based) cohort

Linking GWAS data 
to WGS and health 
info
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Program, 
initiative, project

Website Coordinating
institution

Countries/
Memb.

Focus area, activities, 
purpose

Field

National Genome 
Strategy Finland

https://stm.fi/en/genomicdata FI Infrastructure Integration of 
genomics into 
healthcare

France Medicine 
Genomique

https://aviesan.fr/en/aviesan/home/ FR Infrastructure and clinical 
cohorts: rare diseases, 
cancer, diabetes

Genomic medicine 
for RD and cancer

Netherlands and 
Genomics

https://www.wgs-first.nl/en/
http://www.nlgenome.nl/
https://www.health-ri.org/
http://solve-rd.eu/the-group/consortium/

NL

EU

Clinical cohort
Population-based cohort
Infrastructure

Diagnostics in RD
GWAS imputation
Diagnostics 
(unsolved) RD

Swiss Personalised 
Health Network

https://www.sphn.ch/en.html CH Infrastructure PM

Turkiye genom 
Projesi

http://turkiyegenomprojesi.boun.edu.tr/ TR Infrastructure, clinical 
cohorts (rare disease, cancer, 
neurological disease) and 
population-based cohort

Italian Genome 
Project

https://www.iigm.it/site/index.
php?id=288&t=articolo_secondo_
livello&m=extra

Italian Institute  
of Genomic 
Medicine

IT Infrastructure
Population genome 
sequencing

Describe the genetic 
makeup of the Italian 
population

Genom Austria https://cemm.at/artssociety/ 
genom-austria/

Austrian  
Academy of 
Science

AT Repository of sequenced 
genomes from voluntaries

Centro nacional 
de analisis 
genomico – 
Centre for 
genomic 
regulation

https://www.cnag.crg.eu/news/spanish-
genomics-consolidated-barcelona

ES Infrastructure Chronic lymphatic 
leukemia project 
International cancer 
genome consortium

Swedegene http://www.swedegene.se/in-english/ SE Infrastructure
Database of clinical cases

Adverse drug 
reactions

Swedish Genomes 
project

https://www.scilifelab.se/infrastructure/
national-projects/swedish-genomes-
program/

SciLifeLab SE Infrastructure Whole genome 
sequencing

National Center 
for Medical 
Genomics

https://ncmg.cz/en CZ Infrastructure linking the 
genetics labs in CZ

Rare diseases

CY-Biobank http://www.ucy.ac.cy/cybiobank/en/ University of 
Cyprus

CY Biobank Inherited kidney 
diseases

Genomept https://www.genomept.pt/ PT Infrastructure linking 
researchers and 
bioinformatics lab

Genome sequencing

Genomics Center https://www.lih.lu/page/departments/
genlux-genomics-center-799

Luxemburg LU Research group Cancer and tumor 
genetics

Genome database 
of Latvian 
population

http://biomed.lu.lv/en/about-us/ 
related-organisations/lgdb/

Latvian 
biomedical and 
study center

LV Database Population genetics 
(volunteers)

Malta biobank 
and Malta genome 
project

http://www.bbmri-eric.eu/national-nodes/
malta/

BBMRI Malta 
(biobanking  
and biomolecular 
resource 
infrastructure 
Malta

MT Biobank Population database 
and clinical database
Rare variants
Globin
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