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1 Executive Summary
This deliverable presents a vision for shared information and knowledge underpinning nextgeneration health and social care in which systems and services not just centre around the
patient but actively involve the patient. It also summarises the interoperability challenges that
need to be tackled in order to support the growth of person centred care across Europe.
Interoperability of personal health information, derived from electronic health records and
increasingly personal health records, is essential in order to ensure that all actors collaborating
on the care to an individual patient are always fully informed. Interoperable, multi-agency care
pathways are also essential in order to ensure that care activities are well co-ordinated,
optimally evidence based and avoid patient safety risks.
This report, which has been produced in collaboration with the SemanticHealthNet Network of
Excellence, is in two parts. The first part (Section 2) discusses several perspectives on
interoperability relating to person centred care, from the viewpoint of different members of the
eHealth Innovation consortium. These perspectives include the future growth of personalised
medicine, the increasing use of medical devices, and some of the difficulties perceived with the
existing health informatics standards landscape. The second part (Section 3) is a report of a
joint workshop held with SemanticHealthNet on the sustainability of semantic interoperability,
since this will be an ongoing process and require continual investment to keep pace with
advances in medicine and in health and social care services.
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2 The interoperability vision for person centred care
2.1

The vision of an eHealth infostructure at the service of patient-centred care

Patient centred care requires the co-ordination and co-operation of multiple care providers who
may be working in different care settings and in different teams. It also requires the active
inclusion of patients, their carers and other support networks.
Increasing sophistication of care, with an ageing population and more and more illnesses
becoming long-term conditions, requires greater co-operation between professionals of different
disciplines working in different locations, knowing each others care goals, progress made and
any difficulties encountered. This needs more than sharing the record of what has been done
(EHRs), but sharing each other’s clinical care strategy, options and logistic constraints, to
determine optimal ways of aligning efforts. A key prerequisite to achieve this seamless sharing
of information (also across borders) is the existence of an infostructure on top of existing local
information infrastrucutures.
An infostructure is the information view of an infrastructure1: it defines the information flows
between actors, systems and services, how the information is in each case represented and
how interoperability at the structural level and at the level of meaning are preserved. It
corresponds to the Information Viewpoint of the ISO Reference Model Open Distributed
Processing2 (ODP). The infostructure complements and is delivered through an infrastructure,
which corresponds to the ODP Computational, Engineering and Technology Viewpoints.
An eHealth infostructure represents all of the information required to operate a health service,
which includes patient care, population health management, patient and staff registries,
management reporting, finance, estates, security etc. An EHR infostructure is the subset of
this relating to the flows of electronic health records and the supporting knowledge and
confidentiality management services, for example as defined by Canada Health Infoway3.
A well designed infostructure is even more important if we consider the increasing availability of
health information that comes directly from patient controlled devices. These personal
contributions are now vital as healthcare needs and costs make existing models of service
unsustainable, and as societal pressure and the growth of health consumerism demands the
respect and participation of individuals in healthcare decisions and delivery. There needs to be
meaningful sharing of knowledge between clinicians and patients.
A major change is taking place in systems and services to support patients with aspects of self
care, mainly realised through Personal Health Record (PHR) systems, which inform and engage
patients in health and care, or enable individuals who are not needing or seeking health care to
keep track of their level of fitness, manage prevention or monitor health status. This sector is
growing rapidly. Our vision for the PHR and EHR, whether these remain somewhat distinct or
fuse in the future, is that the patient and his or her care team will share and manage a common

1

2
3

James "Eric" Tilton (1994): What is an Infostructure?, http://library.creatifica.com/information-architecture/infostructure-coining-theterm.pdf
ISO/IEC 10746 1996
Canada Health Infoway (2007): White Paper on Information Governance of the Interoperable Electronic Health Record (EHR),
https://www2.infoway-inforoute.ca/Documents/Information%20Governance% 20Paper% 20Final_20070328_EN.pdf
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health record fully and transparently, by working with one physical record or through real time
information interoperability between each of their record system. Care plans will be tailored
closely to each individual’s portfolio of conditions, lifestyle and goals, and that patients will use
smart devices and applications to monitor their own health and contribute to it (i.e. co-produce
health).
Individualised evidence would take this a step further, in which a patient’s current situation could
be compared with the patterns and outcomes of very similar patients (from across millions) in
order to deliver point of care recommendations that are highly relevant. Most of our current
guidelines are for single diseases, but patients rarely have only one. We are now staring to build
up an understanding of how diseases and treatments interact, and the optimal ways to manage
multiple conditions, through analysing (data mining) large-scale EHR repositories. European
level disease specific repositories (patient registries) are already proving useful for knowledge
discovery. Genomics, and personalized medicine, offer an even more exciting opportunity to
tailor treatments to the individual, as discussed in Section 2.7. Predictive medicine, such as that
enabled through the Virtual Physiological Human, discussed in Section 2.8, offers an exciting
new way of communicating to clinicians and to patients how subtle changes in a treatment or
health condition might impact on body function and eventually outcome.
The vision of an eHealth Infostructure is of a distributed ICT environment (i.e. an infrastructure)
through which information and knowledge are shared in real time between systems and
services (i.e. between persons, applications, agents and devices) that interact with each other
(collaborate) in order to deliver personalised (tailored, relevant and prioritised) information that
supports the decisions and actions of individuals and communities. The information and
knowledge are represented in standardised ways to enable each system to assimilate
information produced elsewhere and use it seamlessly (as if it had been created locally): this
corresponds to Level 3 semantic interoperability as defined by SemanticHEALTH 4.

2.2

Challenges to be addressed in order to achieve this vision

Person centred care poses some important challenges that require us to harness and exploit
knowledge at a much greater scale than we presently can. We need to develop wellharmonised semantic resources, used throughout an eHealth infostructure, that can richly
connect virtual teams and link their strategies to real-time evidence to enable better, safer and
more efficient care.
Important progress has been made in this direction, and there are some early successes. We
know that prescribing decision support systems can help prevent serious error, and that they
require access to comprehensive allergy, diagnosis and past medication data from the EHR,
cross-mapped to information on drugs and their effects. Such decision support has been shown
to work consistently across vendor products, and to scale this up the meaning of the clinical
information within EHRs needs to be understood computationally and re-used by other systems
whose information models are different, and be mapped to a wide range of knowledge
resources (such as conditional criteria within guidelines, eligibility criteria in trial protocols,
alerting criteria in surveillance systems). Achieving such interoperability across the breadth of
health and healthcare is the challenge that now needs to be addressed. This includes the
development of more multi-lingual resources, to support cross-border care and to enable crossborder aggregation for research and population health management.

4

http://ec.europa.eu/information_society/activities/health/docs/publications/2009/2009semantic-health-report.pdf
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Our investments in health ICT have largely cultivated systems - such as EHR systems - that are
specific to individual care settings and are, unfortunately today, not particularly interoperable.
These systems deliver most richly those functions that support single organisation planning,
management and reporting, including business transactional messages but limited
interoperability for fine grained clinical information about individual patients or of care pathways.
General practitioner systems, in some European countries, are often better placed than
hospitals to provide a holistic information picture of a patient’s health status and healthcare
history. Even then the interoperability between them is limited: the GP2GP message in England
is the first widely scaled interoperability solution to exchange rich medical records between
GPs, when a patient moves.
There are many reasons for this limited level of clinical and patient centred interoperability,
some of which are discussed in this section of the report and reflected in the individual vision
statements in the following sections. These include:
• a complicated standards landscape comprising multiple Standards Development
Organisations and multiple standards that are poorly differentiated, not well mapped to
healthcare business functions, and often work poorly with each other;
• a marketplace of health ICT products that is confused by the diversity and complexity of the
health informatics standards landscape;
• a limited understanding amongst purchasers of products of the role and importance of
interoperability across organisational boundaries, and a limited knowledge of the present
extent of maturity of interoperability standards and of their adoption into products;
• business models for healthcare, including reimbursement models, that do not strongly favour
interoperable solutions or investment in interoperability by provider organisations;
• limited opportunities for strategic investment in innovative person centred care models due to
outdated commissioning and reimbursement models for care;
• insufficient education of care providers and other purchasers about health ICT, interoperability
and electronic health records.
Apart from barriers to adopting interoperable solutions, there are important new opportunities
that can act as catalysts for the necessary investment. These include personal health
monitoring, through sensors etc. and personalised medicine, through the use of therapies
targeting specific bio-markers (e.g. in cancer chemotherapy). These two topics are also
discussed in this report.
Finally, and importantly, investments in interoperability need now specifically to focus on
semantic interoperability: the sharing of meaning between systems and services, not just the
communication of data values. eHealth Innovation recently linked with the SemanticHealthNet
Network of Excellence to jointly run a workshop style session on the business drivers for
sustainability of semantic interoperability. Chapter 4 of this deliverable is a report of that
workshop.

2.3

The health insurer vision for interoperability

German insurance companies such as AOK are playing an important role in the modernization
of healthcare services. They are entitled by law to conclude contracts with healthcare providers
(doctors, hospitals) which are tailored to the specific needs of a patient population.
Remuneration of and enrolment into these services are different from the “default” framework
contracts that insurance companies are obliged to conclude with all registered healthcare
providers. As such, these contracts can act as an important tool for quality improvement.
eHealth Innovation D4.1 EU-wide infostructure
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AOK Rheinland/Hamburg is constantly seeking to improve healthcare services, in particular in
those domains which are characterized by interface problems between healthcare professionals
or incomplete implementation of guideline based treatment. AOK Rheinland/Hamburg has
priority projects in the field of oncology, cardiology and neurology which seek to overcome such
problems, also using modern information technology. The projects are managed from the
perspective of a continuous process improvement.
In all of AOK’s projects, the effect of integration and interoperability on patient outcomes is
measured. Indicators include economic indicators, quality indicators as well as patient
satisfaction. Risk adjustments are applied to reflect differences in the clinical conditions of the
patients. This is greatly facilitated by the use of electronic patient records. We only continue
projects which show a long-term beneficial effect on patient outcomes. To ensure managerial
control of projects, we are working with an advanced data warehouse in which we can follow
patients on the individual level with regard to self-reported patient satisfaction (SF12 survey),
and standard service metrics as defined in the social code book V, e.g. which types of services
did the patient receive.
The quality management of integrated care projects requires high data quality and
interoperability. Clinical guidelines, adjustment of therapy decisions, follow-up and quality
management are all enabled through interoperable electronic record solutions. Decision-support
systems are also feeding into an electronic medical (case) record. Cross-sectoral,
interdisciplinary care requires interoperability on all levels: technical, organisational, legal and
semantic.
This is illustrated by an integrated care project dealing with heart disease, the Herz-Netz
Cologne which brings together primary care GPs, other relevant specialists and a heart failure
nurse in a call centre. Together, they provide tailored care for patients diagnosed with heart
failure. Where necessary, a telemonitoring body balance can be used to support care. A
rigorous quality management system seeks to implement care pathways based on most recent
clinical guidelines. It defines and measures key quality indicators for structure, process and
outcomes.
AOK believes that interoperability is a necessary condition for such integrated care projects to
succeed. We will seek to set-up more of such projects with healthcare professionals and
healthcare provider organisations. By imposing strict standards of interoperability, we will
eventually help to spread more integrated and more personalised care solutions.

2.4

The marketplace for interoperability

The European Connected Health Alliance believes the key to progress in eHealth is through
building relationships and trust between all the players (who today often operate in silos).
Interoperability is essential for this. However, there is no point in overcoming the technical and
other issues around interoperability if it is not implemented in real situations.
Human Interoperability is usually the biggest obstacle, and potentially the greatest driver, for
change. The experience of the ECHAlliance is that one of the greatest obstacles to
collaboration is ignorance of what the available solutions are and with whom to collaborate.
For example, Health Authorities too often issue tenders without understanding the
interoperability problems that they are trying to solve or the possible solutions that exist. The
eHealth Innovation D4.1 EU-wide infostructure
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ECHAlliance has discovered that their growing International Network of Permanent Ecosystems
is able to tackle the obstacle of people and organisations not knowing each other by regular
quarterly meetings where all the “silos” are in the same room. The relationships between
Academia, Industry - both local and multi national - and the Healthcare Providers has improved
significantly and it is now commonplace for all three groups to combine to tackle an unmet need
and report back at the next meeting. The outcomes of these collaborations inform both the
Purchaser and Industry and enable more sensible tenders to be issued.
The approach of establishing such a Network might at first seem like an obvious solution to
better inform purchasers about interoperability and integrated products, but it has taken many
years for this need to be met. Although it initially required persuasion of all of the relevant
parties to come together, the engagement of senior Health Provider Executives, and the specific
issues dealt with, has now led to an enthusiasm and involvement which has created significant
momentum.
Unlike historic health ICT procurements that were driven by the needs of individual care
provider organisations, it is encouraging to note that more and more Governments are starting
from a different point when they consider Health ICT. One of the reasons for this is that more of
them are realising they need first an eHealth/connected health strategy and then a supporting
Health ICT strategy. Without the first of these it becomes so much more difficult to realise
national level economies of scale or material public health gains. The understanding by
purchasers of the distinction between services and technology is immature, especially between
health services and IT services. The Northern Ireland monitoring contract, as an example, is a
significant step in buying services not technology.
The eHealth strategies all call for interoperability as a basic need, and there is therefore an
assumption that the ICT marketplace can deliver this. Unfortunately, in contrast, the standards
landscape for interoperability is rather chaotic, with its own silos and "empires", which is often
an indication of organisations having forgotten what they were originally established to do. Both
Europe and the US have made disappointing progress. There are lots of genuinely good people
pursuing really good objectives, but little coherence or outcomes. It is bewildering to see so little
agreement between the parties involved in developing standards and in enabling their adoption.
There are so many bodies developing standards, each of which claims to be the “one”, and with
limited collaboration between them. They seem to be more inward looking and to have lost their
way. Their individual sources of funding might also be directing these organisations in divergent
ways.
The ECHAlliance believes that health informatics standards development organisations need to
be clearer about their specific objectives, and to specify targets (outcomes) they are aiming for.
They should concentrate on delivering standardised solutions that enable seamless
interoperability between products, without requiring substantial in depth understanding of how
each standard works. They should publicise their top (e.g. three) successes, and demonstrate
their impact on implementations and on benefiting citizens’ lives.
At present the standards landscape seems to contain too much theory, too little coherence and
not enough action which is translated into real improvements in peoples lives. If interoperability
does not contribute to improving care and contribute to the economy, what is the point of it?
The understanding of the regulatory distinction between health and IT services is also immature
and indeed there is a regulatory gap. Very few software business understand software can be a
medical device.
IT needs to be seen to be an enabler not the key end game. Health services are the end game
eHealth Innovation D4.1 EU-wide infostructure
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and need to become more efficient and effective in delivering increased quality to patients. To
do this all IT equipment and medical devices need to be interoperable. The scale of this
challenge is daunting even if limited to a single healthcare system but becomes even greater
when – for integrated care - we have to link the social care market place too.

2.5

Interoperability of personal health records

Person centred care will require interoperability of Personal Health Records (PHRs) and
systems, and interoperability of these with the electronic health records maintained by provider
organisations.
There are many kinds of Personal Health Record (PHR) systems that enable patients to keep
informed and engaged in their own health and social care, or to enable healthy individuals to
keep track of their level of fitness, manage prevention or monitor health status. Many PHRs are
available as web or mobile phone applications, developed by multiple independent software
companies and occasionally by medical charities or consumer health organisations. A PHR may
encompass health, wellness, development, welfare and health concerns; collating a history of
past events, actions and services; monitoring current health or activities and tracking progress
towards self-determined goals. The most recently developed, and internationally endorsed,
definition of a personal health record was published by the International Organization for
Standardization in 20115:
“A Personal Health Record of an individual is a representation of information
regarding or relevant to the health, including wellness, development and welfare of
that individual, which may be stand-alone or integrating health information from
multiple sources, and for which the individual, or the representative to whom the
individual delegated his or her rights, manages and controls the PHR content and
grants permissions for access by and/or sharing with other parties.“
Health information within a PHR might only be for use by the individual, or may be shared with
healthcare professionals and others, such as family members. The inclusion of EHR extracts
within a PHR, for example laboratory reports or discharge summaries, is a desired feature of a
comprehensive PHR but in order to preserve data integrity, might only be annotated with
comments by the individual and not edited.
The PHR market is predicted to expand rapidly (estimated to exceed 400 million USD by 2015)
6
. There is now increasing importance given to patient empowerment and self-management
through strategic initiatives such as the European Commission’s European Innovation
Partnership on Active and Healthy Ageing.
Interest in personal health records, amongst patients, healthy citizens, healthcare professionals,
industry and insurers has grown in recent years. Health care providers and insurers have
recognised that engaging citizens in the self management of chronic diseases, and preventive
health strategies, will contribute to improved clinical outcomes, a reduced or delayed onset of
complications, the prevention of disease and to greater patient satisfaction with health care

5

6

ISO TR 14292:2011. Personal Health Records — Definition, Scope and Context. International Organization for Standardization,
Geneva.
U.S. Personal Health Records Market 2010 to 2015. Frost & Sullivan Research. Summarised at
http://www.frost.com/prod/servlet/report-brochure.pag?id=N98D-01-00-00-00 (accessed January 2013)
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services. Many healthcare providers are therefore developing portals and applications that
enable patients to directly access information and services, including views on their EHRs.
These portals may offer a means for patients to schedule healthcare services such as
appointments and repeat prescriptions, view test results, put questions to their healthcare
providers, and sometimes offer a richer interaction - for example to collaborate in the monitoring
and management of a long term condition.
Since an individual might therefore have one or more personally obtained PHR applications,
each of which might be used to manage a different dimension of health or illness, and have
access to one or more EHR related patient portals through their healthcare provider(s), there is
a risk of a new wave of information fragmentation across these. EHR interoperability is just
emerging as a (still limited) product capability, many years after relevant standards were
published. There appears at present to be no momentum to apply the same principles of
standardisation to PHRs.
Interoperability standards have to date primarily included stakeholders responsible for
purchasing or providing healthcare, as requirements holders, in subsequent ballots on the draft
standards, and to champion their adoption by industry. Patients, families of patients, voluntary
carers and patient advocacy associations are almost never involved in SDOs. Patients and
these other care-givers need to be included in the future design of artefacts for semantic
interoperability. Vocabularies, ontologies, and record structures need to be inclusive of what
patients wish to record about themselves and their perspectives on their health and care,
recognising however that this may in the short term add to the effort of achieving overall
interoperability7.
In a similar way, privacy protection and information security standards need to cater for the
ways in which individuals may with to protect, or to share, their health data selectively with
families, friends or social networks, as well as with their healthcare providers.
Patient representatives and patient advocacy groups are now starting to be included within the
development of standards and national initiatives to specify clinical content for EHRs (such as
national data sets), in order to incorporate the terms and concepts patients may wish to record
and share. Such content standards should now be strongly promoted to the PHR industry in
order to encourage them towards interoperability. Payers need to promote the value to their
clients of using PHRs that are capable of sharing data with provider EHRs, and vice versa. And,
finally, the public should be encouraged to prioritise interoperability as one of the deciding
factors when purchasing PHR applications and systems.
There is a growing marketplace for mobile device apps that are delivering innovative, attractive
and convenient ways in which individuals can engage in health. Provided we can encourage
their developers to adopt interoperable standards, and manage the integrity and provenance of
their data to a good quality, these apps will increasingly collaborate and help to support the
growth of patient centred care from the bottom up.

2.6

Personal health interoperability

The revolution in connected personal computing, heralded by the iPhone and perpetuated with
tablet computers, smart watches and (soon) wearable computers, has upended the way people
7

Kalra D, Musen M, Smith B, Ceusters W, De Moor G (2011). ARGOS Policy Brief on Semantic Interoperability.. Stud Health
Technol Inform, 170, 1 - 15.
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use technologies and access information. It is now common to expect up-to-date information to
be available instantly, everywhere, on any device. Withdrawal from the Internet causes physical
effect - indeed in 2011 a survey found that 74% of American would rather give up alcohol than
their smartphone and 54% would be willing to give up caffeine8, while a survey amongst 3,000
people in Britain found that 82% experience anger when they cannot access the internet9.
The desire for up-to-date information at any time and in any place is now extending also in
health information, in particular for people who wish to monitor and maintain their health.
Wearable sensors and smart technologies can keep patients, caregivers and healthcare
providers connected and empowered to manage their health and wellness anytime, anywhere.
Knowledge can bring people closer to their fitness goals. Telehealth solutions keep chronic
patients, carers and health professionals connected. Connected health solutions help older
people maintain their links with their relatives and carers without giving up their independence,
dignity or security.
Recognising the growing market in connected health technologies, the Continua Health Alliance
was founded seven years ago, one year BI (before the iPhone), to create the technical
conditions that allow a seamless flow of information across the continuum of parties involved in
connected health. The Continua healthcare and technology companies came together with the
idea of personal health device interoperability, recognising that there was a need for an open
platform of shared standards on which device makers could plug and play their devices, and
which, if successful, would lift the market for all.
Where are we now, seven years later? The technical guidelines are in place for the most
important use cases for chronic condition management, while new use cases in fitness and
general health expand the field. The independent certification laboratories have now certified
more than 90 health devices as Continua compliant – meaning that there is now a good range
of products on the market which allow the safe transmissions of health data along the
continuum from a patient device to an institution EHR, using a range of data transmission
channels. Public procurers investing in telemedicine equipment have begun to notice that
standard-adherent equipment is future proof and guarantees against premature obsolescence,
even if there is an initial higher cost.
But market take-up has not been as fast as the founders of Continua had dared to hope in
2006. Consumers have been slow to take up health devices, and when they do they are drawn
to integrated solutions on proprietary platforms with intelligent design and powerful branding
(see the Fitbit, the Nike FuelBand, or the Polar heart rate monitors). Digitally competent
patients, meanwhile, have been frustrated by the limitations of interoperability of their favoured
digital devices. Those with more limited computer competences (a group that often includes old
people) do not see the value that automated monitoring may bring.
Meanwhile public procurers have been wary to prescribe adherence to standards when, in their
view, too few devices and manufacturers can meet these specifications. And manufacturers,
even if they believe in the long term benefits of interoperability, need to sell their products today
in a market that has limited demand for it. Device makers need to navigate especially carefully
at a time when medical regulators look at the combination of medical devices and ask probing
questions about product liability, patient safety, data security and privacy. Plug and play, it may
seem, works for consumer devices where innovation and take-up has been breathtakingly fast.
Is health different?

8
9

http://www.telenav.com/about/pr-summer-travel/report-20110803.html - accessed 15 August 2013
http://betanews.com/2013/06/18/sex-and-internet-rank-above-food-and-shelter-for-42-percent-of-uk-men/ - accessed 15 August
2013
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Or is it just a matter of pace? Latest developments are encouraging. Publicly financed health
systems everywhere feel the increasing pressure of chronic diseases and recognise that
traditional models of healthcare provision may require adjustment. New market entrants include
the world’s mobile operators who bring data connectivity, customer relations and powerful
branding to the mix. And policymakers everywhere see the need to establish sound and
enabling legal and regulatory environments for telemedicine. Industry has put standards and
guidelines in place. The push will come from the demand side, embodied by visionary
policymakers and procurers who recognise that devices that operate with others will, over time,
pay for themselves.

2.7

A vision for person centred care that is enabled by richer use of
personalized medicine

“Imagine a physician sitting down with his laptop and a morning cup of coffee. On a website that
he uses to help manage his practice, an alert pops up. It tells him that a series of studies have
demonstrated a connection between multiple rare mutations found in 10 percent of people and
the likelihood that they might convert to type 2 diabetes. Nearly all of his patients have had their
entire genome sequenced and entered into their electronic medical record – a process that
takes only a week, costs a few hundred dollars, and is reimbursed by insurance companies
because of the many benefits it provides to lifelong health management. He conducts a quick
search of his 2,000 patient data base and finds about 80 who are at risk. To half of those
patients, he sends a strong reminder and advice on diet and lifestyle choices they can take to
avoid the disease. To the other half, whose medical records reveal pre-diabetic symptoms, he
sets up appointments to consider more proactive treatment with drugs that can prevent the
onset of disease”10.
Therefore, identifying clinically significant patient subgroups is a key element of any
Personalized Healthcare strategy, which allows the development of more targeted, more
efficient therapies. This will allow Pharma and Healthcare to provide clearly defined benefits for
patients through:




Optimized benefit-risk ratio of therapies
Improved cost–benefit ratio of treatments, and the
Provisioning of highly differentiated medicines.

In a nutshell, Personalized Healthcare means fitting treatments to different groups of patients.
The future of medicine and healthcare may lay in a customization of this kind11.
2.7.1

Where is the field on that road?

Advances in molecular biology over the past century have enabled scientists to map the human
genome and correlate various biologic functions, including those involved in disease processes,
to specific genes and the proteins or cells they address. This increased knowledge of biology
has helped with disease diagnosis and drug discovery. For example, specific molecular models

10
11

The Case for Personalized Medicine, 3rd Edition, Personalized Medicine Coalition, Washington, DC – USA
Based on © Roche Personalized Healthcare: Small differences, big effects, 2011
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for drugs are developed based on the specific attributes and activities of the affected proteins or
cells. Innovative molecular diagnostics and targeted therapies have already entered mainstream
clinical practice and are changing approaches to cancer detection, classification, and treatment.
Molecular biomarkers that predict responsiveness to treatment in chronic myelogenous
leukemia, breast cancer, non-small cell lung cancer, and colorectal cancer are just a few
examples of personalized medicine in action today12.
PMC reports that there were 72 prominent examples of personalized medicine drugs,
treatments, and diagnostics products available in 2011 providing the opportunity for more
tailored person centred care.
In 2011, there were two significant drug approvals in companion diagnostics13:
• Pfizer’s Xalkori: Approved to treat patients with late-stage lung cancer who have an
abnormal ALK gene in August. Comes with a companion diagnostic test to screen potential
patients for the ALK mutation.
• Daiichi Sankyo (Acquired when the company bought U.S. based biotech Plexxikon last year)
and Roche’s Zelboraf: Approved in August for BRAF V600E-mutation positive melanoma. Also
comes with a companion diagnostic test to screen patients for the mutation.
Personalized medicine is bringing about a change in the way we approach healthcare. We are
moving from a paradigm that not just treats sickness to one that embraces wellness. This
means refocusing a reactive, sporadic, disease-oriented healthcare system to one that is
personalized, predictive, preventative, and strategic14.
2.7.2

Which challenges need to be addressed to achieve the vision?

To achieve the vision of that physician who can screen his patients over a cup of coffee, each
electronic health record needs to contain a sufficiently rich clinical picture to enable him to query
and locate those patients with relevant risk factors, and to stratify them into a lower risk group
needing only advice and a higher risk group needing to be seen. His screening query will need
to take into account known information about lifestyle, physiological measurements, family
history, other concomitant conditions, and laboratory test results acquired from different
hospitals where they have been performed. He will presumably eliminate those already with
diabetes Type I or II, and perhaps also those who are already on a proactive prevention
programme. This is the kind of detail – integrated from multiple EHR systems – that will be
needed to support personalised care.
The successful adoption of personalised medicine will require more extensive changes in
healthcare systems than the availability of interoperable health records. In order to advance the
development of personalized medicine, public policies must reflect the scientific and clinical
value that innovative technologies – diagnostics, therapeutics, preventive measures, and
research tools – bring to patient care. The Biotechnology Industry Organization (BIO) urges that
the following key principles be integrated into public policy15:
• Any regulatory approval processes and oversight mechanisms for personalized medicine
products must be risk-based, transparent and predictable, and must ensure product safety,
effectiveness, and accuracy. Elements include:
12

Novartis Oncology Payer Spectrum, Moving Toward Personalized Cancer Care, © Novartis 2012
Drugs Need Friends Too - At the BIO CEO & Investor Conference, industry leaders addressed how new technologies fit into the
biotech business model. January 2012; refer to http://www.bio.org/articles/drugs-need-friends-too
14
Biotech 2009: Life Sciences – Navigating the Sea Change; © 2009 Burrill & Company LLC
15
Refer to http://www.bio.org/articles/bio%E2%80%99s-principles-personalized-medicine
13
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◦ A clear pathway that encourages early collaboration for the approval of therapeutics
and companion diagnostics.
◦ Modernized product development and approval pathways for innovative personalized
medicine technologies.
• Adoption of personalized medicine products requires reimbursement policies that reflect the
value that those products provide to patients.
• Intellectual property protections that provide incentives for innovation should be developed and
maintained.
• The federal government should maintain robust funding for scientific research to enable new
discoveries in personalized medicine.
• The training and education of healthcare providers should be a priority so that personalized
medicine innovations can be implemented and translated into clinical practice.
• Improvements in the healthcare information infrastructure are necessary in order to support
effective implementation of personalized medicine.
These essential components for the successful adoption of personalised medicine are
illustrated in Figure 1 below.
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FIGURE 1: THE CASE FOR PERSONALIZED MEDICINE, 3RD EDITION, PAGE 19, IBIDEM

2.8
2.8.1

Linking Data, Methods and People in Hives of Healthcare
Rethinking the Big Picture of Healthcare

Healthcare is stuck on an unsustainable ledge, disconnected from the bigger picture of public
health and wellbeing. This disconnect is seen across Europe and most of the ‘developed’ world,
where high-cost care, later in life, drives the development of technologies and services. Many
economic reviews of healthcare systems call for more emphasis on prevention, early
intervention and self-care. Unsurprisingly, however, the pressures in healthcare systems focus
attention on delivering safe, effective and acceptable services for the sickest patients.
Meanwhile, relatively small Public Health service try to engineer healthier lifestyles through
social programmes and legislation. This sandwich of upstream social intervention and
downstream patient care lacks a filling. In order to fill the void there is a need for innovative
ways to engage citizens in maximising the health opportunities of daily life, both personally and
in communities.
eHealth Innovation D4.1 EU-wide infostructure

15 of 33

© eHealth Innovation team

Deliverable 4.1

2.8.2

Scenarios for eHealth Innovation

The following scenarios illustrate persistent problems with current healthcare systems, from
preventive lifestyle measures to personalised medicine:
1. John is a 41 year old man who has not responded to a call to attend cardiovascular
screening with his primary care provider. He has a BMI of 29 and recently tried to quit
smoking for the seventh time. He has not had his blood pressure measured in ten years.
He thinks a weekly game of football is enough physical activity to protect his health.
John is unaware that he has pre-diabetes and a genetic risk of diabetic kidney damage.
2. Sarah is a 28 year old woman who give birth nine weeks ago. She is feeling low. The
community healthcare team looking after her and her son have not picked up that she
might be suffering from post-natal depression. A questionnaire is sometimes used to
help detect depression, but the community team don’t have much faith in it as a
diagnostic tool.
3. Hazel is a 79 year old woman with pulmonary fibrosis. Her respiratory physician
recommended she try adjunct therapy with n-acetyl-cysteine from the health food shop.
She tried it and stopped within two weeks because she felt no better found the three
times a day dosing difficult. Neither Hazel nor her physician know she has a genetic
predisposition to substantial benefit from sustained therapy with n-acetyl-cysteine.

2.8.3

Defrosting the Data Tombs

The scenarios above reflect the natural connectedness of the factors that determine disease
risks and treatment outcomes. Different sources of healthcare data, however, are seldom
linked.
Typically, separate information systems with many common data items serve: clinical care;
audit; research; management; public health; and consumer health applications. Within each of
these silos of data-processing there are further cultural, organisational and technical barriers to
sharing data – for example barriers to performing research across three relevant birth cohort
databases instead of one, and barriers to auditing audit the outcomes of patients on a
supposedly “integrated” care pathway by linking records across primary and secondary care
instead of treating them as two separate systems.
Data warehouses have been a naïve solution to integrating health data. Naïve because the
warehousing tends to take place at the level of organisations not populations, compounding
some of the silos and restricting access to people who might add value to the data from outside
the host organisation. For example, a diabetes audit database owned by a national professional
organisation may contain estimated glomerular filtration (eGFR) measures derived from age,
sex and optionally ethnicity. A separate renal research group wants to model decline in kidney
function among these diabetics in a novel way but knows that the eGFR values need
reconstructing where some of the contributing hospitals’ labs used non-standard
assays/formulae.
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The promise of “big data” will not be realised by commissioning bigger data tombs/warehouses.
They are still tombs, missing the open-linkage and agile connectivity that enables a hive of
value-adding activity.

2.8.4

Engineering Healthcare Hives at Scale

Health science rewards knowing more about less as careers progress. In a similar way,
healthcare professions develop ever narrower specialisation to cope with expanding knowledge
and technologies. Thus patients with multiple conditions are served by separate production lines
of evidence, feeding different care pathways, managed in different threads of care quality
improvement. But Mr Jones, with type 2 diabetes, chronic kidney disease and coronary heart
disease has care-needs that are not the sum of three pathways. Indeed, multimorbidity is the
blind spot of health science, and coordination across services is the Achilles’ heel of healthcare.
At the same time as healthcare is pursuing a parsimonious path, other sectors are embracing
the complexity of the data explosion. It is said that “where traditional software applications have
users social media have livestock” – an ecosystem of data, algorithms and people – with the
‘livestock’ adding more value to the data, assisted by machines. Health science and care is
experiencing a tsunami of data, a blizzard of methods for processing the data and a drought of
human expertise to harness the value from the data in conventional ways. It is unsurprising,
therefore, that health is seen as a last frontier for computing.
An engineering mind-set is needed to realise health science and care at scale. Ultimately, that
scale is global, with scarce human resources borrowing strength from one another. Shared
electronic laboratories (e-Labs) and Research Objects (RO) have been put forward as a way to
scale health science. Unlike conventional papers, ROs share the research process not just its
results. So, one investigator can learn from another’s work by taking it apart and ‘replaying it’
with tweaks. In the same way, bigger, more distributed teams can add value to ‘bigger’ research
in a more timely manner. Thus the real issue is ‘big sense-making’, not ‘big data’. The einfrastructure, governance and culture for this scale of sense-making has yet to be engineered.
Scaling health science alone is not enough. An equivalent data-intensive ecosystem needs to
be developed for individual citizens/patients and healthcare businesses to interoperate over
better models of health and care (akin to ROs). This requires pre-competitive, open innovation
with large, population-based hives of health data and data-processing.

2.8.5

What Success Might Look Like

Let us return the scenarios above, envisioning a future hive approach:
1. John, our pre-diabetic who denies his risks, now engages with his health via the leisure
and food industries (working with public health services and academic partners),
avoiding the stigma of healthcare. His friends extend their weekly football contact to
competing over physical activity monitoring games via ubiquitous mobile technologies.
John also takes a health food shop up on their offer of some free molecular profiling,
giving him sight of a biomarker of damage to the insulin producing cells in his pancreas –
by taking a concentrated flavonoid and exercising more the biomarker shows
improvement, and he relates this to feeling good. A combination of personal and social
feedback support him in sufficient dietary and physical activity change to prevent him
developing frank diabetes.
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2. Sarah, our new mum with postnatal depression, now uses her Healthy Pregnancy app
because it has some information on breastfeeding that she values, and a fun connection
with other new mums in the locality. A mood sampling agent in the app is also used by
other mums, whose aggregated results are shown as a mood ‘climate’ – Sarah engages
with this. An academic group working with healthcare providers and a charity are
supporting the ongoing development of this agent in order to improve the detection rate
of depression. The local community healthcare services have linked their care pathway
management system to this app in order to expedite effective treatments, thereby
improving maternal and child health by using existing resources better.
3. Hazel, our senior lady with pulmonary fibrosis, now benefits from stronger evidence
about the anti-fibrotic action of n-acetyl-cysteine. This evidence was made possible by
harnessing natural experiments in a global network of interoperable case-cohort studies.
The agile ‘meta-experiment’ built the case for a randomised controlled trial of the food
supplement plus a package of adherence support. Genetic profiling enabled an optimal
dose to be selected for Hazel, and an effective combination therapy to be assembled.
She spends five more happy years with her family – four more than without the
treatment.

2.8.6

Conclusions

eHealth innovation is gradually shifting the concept of useful health data from records to hives –
from passive tombs of data, to active hives of data-processing.
This is not simply the radical linkage and opening up of conventional healthcare records.
Instead, it is the emergence of personal models of health fed by: i) deepening understanding of
biological mechanisms; ii) richer longitudinal signals of health metrics generated by patients in
their daily lives using mobile technologies; iii) big networks of usefully-complex modelling, with
machines enabling models and modellers to borrow strength from each other; iv) crowd
sourcing healthier behaviours through social media; v) pre-competitive sharing of data, methods
and expertise across different sectors of academia, health professions and industry, at-scale.
Society expects public good from sharing health data. Science needs to harness the data on a
much larger, more collaborative and productive scale. Industry needs new business models to
nurture healthcare innovations in data shared with competitors. Engineers need to be brought to
the fore of this grand challenge.
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2.9

Personalised predictive models: the VPH

The Virtual Physiological Human initiative, which has received EC funding for projects for
several years now, represents a number of activities that crucially depend on an EU
infostructure. At the core of the VPH vision defined as “a framework of methods and
technologies that, once established, will make it possible to investigate the human body as a
whole” is the idea of simulating physiological processes of the human body at all levels. This
multidisciplinary effort requires clinical, biological, engineering and mathematical input and has
a number of ongoing activities in the field of osteoporosis research (VPH-OP), dementia
research (VPH-DareIT) and brain research to mention but a few examples.
The creation of personalied predictive models for individiuals is currently under investigation in
the Discipulus project. Echoing the initial VPH vision, Discipulus defines the “Digital Patient” as
a technological framework that once fully developed will make possible to create for each citizen
a computer representation of their health status that is descriptive and interpretive, integrative,
and predictive.
Descriptive - it provides unified access to all information about the patient’s health determinants,
including those related to life-style, such as physical activity; and interpretive - it helps to gain
new understanding.
Integrative - it automatically combines all the available information so as to provide better
decision support based on a large volume of information.
Predictive - because the integrated information is used to inform individualised simulations able
to predict how specific aspects of subject’s health will develop over time, as a function of
different interventions.
These features of the Digital Patient clearly point to the necessity of working towards a
European eHealth infostructure which addresses questions of data quality and establishes clear
rules on data governance, audit etc.
The impacts of such a vision on patient care are significant:
-

Early intervention to prevent onset or deterioriation of a chronic condition
Reduced need for surgical procedures
Increased independence in old age
Tailored medication regime which prevents adverse reactions

These benefits derive from a future virtual model of a patient, which feeds on patient specific
data. However, before this vision is reached, there are already important benefits from building
up the European infostructure which can be reaped for research purposes. This is the topic of
the next chapter.

2.10 Concluding remarks on impacts
Health information interoperability facilitated through a European infostructure is not an end in
itself. This is clearly demonstrated by the interoperability vision statements that are presented in
the preceding paragraphs. The “end game” is always healthcare delivery processes and
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improved healthcare services for the patient. Before national or regional governments can make
progress on the health ICT front, a Health ICT strategy is needed which puts interoperability at
the centre. The future European infostructure would “sit on top” of these regional and national
efforts.
It is clear that a number of significant impacts from this vision can be derived:
-

Impacts on healthcare services through safer, seamless care
Impacts on a new marketplace for medical services and devices
Impacts on the healthcare system and the economy as a whole through more effective
care and a healthier workforce

The impacts on research are dealt with in the following chapter.
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3

Impacts on research

An EU wide infostructure will enable the exposure and management of data, information and
tools, to facilitate the composition and operation of any type of research workflow that deals with
health data. It holds the promise to allow different research teams across Europe to work
together on similar topics, for example an EU wide data-mining effort on hospital infection data.
It is not likely that a monolithic infrastructure which holds a large amount of data can deliver on
this promise. Instead, the creation of a compositional and extensible infostructure should be the
long term goal, allowing for distributed access to the physical data held across research
organisations in Europe. It would facilitate the sharing and access to data including clinical data
resources, to tools and to models and that supports the translation of data to information,
information to knowledge.
The concepts associated with the construction of an infostructure can become abstract, and its
development should therefore be guided by patient-centred computational workflows. The VPH
community defines a computational workflow as “a sequence of operations to access data or
information, to operate upon it and to analyse or to summarise the results of these operations.”
In the EC sponsored project DebugIT, a semantic interoperability platform allowed for the
distributed mining of data about antibiotic resistant bacteria where the data were physically held
in different hospitals across Europe. The workflow consistent in a SPARQL query which
returned infection data results, customizable in a DebugIT dashboard interface.
In a future environment of an EU wide infostructure, workflows such as those developed by
DebugIT or inside the VPH community would be greatly facilitated and could play out at scale
because clinical data would be uniformly described and annotated across Europe. Or put
differently, locally held clinical data in universities could be mapped to uniform semantic
standards, developed and governed by an EU wide collaborative effort. The infostructure would
play the role of a semantic interoperability platform. Obviously, a governance process would
also need to be in place to discuss questions of privacy and data protection or simply the next
area in which semantic development should invest effort.
When using a future European infostructure, researchers and developers: ‘buy’ value-added
due to the easier, faster and cheaper development, deployment and maintenance of tools and
services. It allows RTD people to focus on their application development processes, not the
infrastructure services, including access to relevant data, necessary to support such RTD work
o Permits easier composition and upgrade of specific workflows
o Researchers gain academic currency from such involvement, exposure to peers and faster,
better results and outputs
If the infostructure allows the separation of information from its physical infrastructure, services
such as the physical supply of backbone connectivity, single- or multi-purpose cloud platforms,
supercomputer infrastructure, data grids and repositories, tools for visualization, simulation,
data storage/annotation/access/exposure/aggregation/analysis would be easier to supply.
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4 Workshop report on sustainable semantic interoperability
This section summarises a joint SmanticHealthNet (SHN) / eHealth Innovation (eHI) workshop
held on 29th May, hosted by the European Commission in Brussels. Dipak Kalra opened the
meeting and began by summarising the key objectives of SHN:


Leverage a clinically-driven work-plan
 heart failure, exemplifying chronic disease management, evidence based care and
shared care: focus on individuals who are patients
 cardiovascular prevention, exemplifying public health and national / global strategies:
focus on populations who are citizens



Bring together the globally best of breed semantic resource producers including
commitment from the top SDOs



Draw on a rich body of expertise including past EU projects in the EHR, semantics,
semantic interoperability, wide-scale record sharing and eHealth governance + the new
projects



Maximise stakeholder engagement and resourced commitment to ensure we focus on
usable and useful and affordable solutions



Robust business approach: people, processes, products, platforms



Develop a scalable, sustainable, well-governed European Virtual Organisation (EVO) for
semantic interoperability

The focus of this workshop was on the development of a European Virtual Organisation to
govern a future EU infostructure for semantic interoperability. Although led by SHN, the vision of
both projects is on the role of interoperability – especially semantic interoperability – to support
person centred care.

4.1

Semantic interoperability stakeholders

The following key terms have been adopted in work previously done in SHN on the business
modelling approach, and were also adopted during this workshop.
Stakeholder
A person, group or organization that has interest or concern in an organization and who
affects or can be affected by an organization’s actions.
Customers
Persons or entities who have purchased goods or services, or who are expected to do so in
the future.
Partners/Enablers
Individuals who join with other partners in a partnership where gains and losses, risks and
rewards are shared among the partners, or intermediaries that support or leverage existing
opportunities/channels/networks instead of creating a new one.
Influencers
Individuals who have the power to affect purchase decision of others because of their (real
or perceived) authority, knowledge, position or relationships.
Providers/Suppliers
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Persons, organizations or businesses that offer or supply goods or services.
For the purposes of this eHI/SHN workshop, the key stakeholders relevant to a European
Virtual Organisation were agreed to include:
1. Patients, Patient Associations
2. Health Professional Associations, Clinical Specialty Associations
3. Healthcare Professionals


Clinicians, nurses, pharmacists

4. Healthcare Provider Organisations


Hospitals, GP practices, etc.



Healthcare managers & administrators

5. National Decision Makers


Health ministries



Public health bodies



National & regional healthcare authorities

6. Payers


Private (insurers, employers, patients)



Public (government, commissioners)

7. Industry


EHR System Vendors



Medical Device Vendors



ICT Infrastructure Vendors



Industry Associations



Pharma

8. Standards Development Organisations
9. Research


Healthcare R&D



Health informatics R&D

10. Multi-National Decision Makers


WHO



EC



OECD...

11. Social Care Providers
12. Citizens, Family, Informal Carers
13. eHealth Competence Centres/Competence Authorities
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e.g., gematik, …

The wider network of stakeholders in which SHN is embedded is illustrated in the following
figure:
FIGURE 2: SEMANTIC HEALTH NET WIDER NETWORK OF STAKEHOLDERS

Consensus was reached at the workshop that the key stakeholders for the purposes of
business modelling and sustainability can be grouped as follows (with reference to the
numbered list above):
Tier I:

policy-makers and payers (5, 6)

Tier II: industry, research and standards development (2, 7-9)
Tier III: health professionals and healthcare organisations (4,3)
NOTE: During the workshop there was some healthy debate about how reasonable it was to
rank stakeholders into Tier I, Tier II, Tier III clusters. The meeting agreed to proceed with this
clustering, but recognising that this reflected only one of the perspectives on stakeholders and
their influence on semantic interoperability. The three tiers and stakeholder clusters used in the
rest of this report therefore need to be recognised in terms of their decision making and decision
influencing roles in the business of semantic interoperability, as opposed to the benefits and
value of semantic interoperability. The societal value dimension is more likely to be visible
through the prioritisation of the development of the semantic interoperability assets, rather than
the structuring of the business relationships.
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4.2

eHealth infra- and infostructure

An infostructure is the information view of an infrastructure16: it defines the information flows
between actors, systems and services, how the information is in each case represented and
how interoperability at the structural level and at the level of meaning are preserved. It
corresponds to the Information Viewpoint of the ISO Reference Model Open Distributed
Processing17 (ODP). The infostructure complements and is delivered through an infrastructure,
which corresponds to the ODP Computational, Engineering and Technology Viewpoints.
An eHealth infostructure represents all of the information required to operate a health service,
which includes patient care, population health management, patient and staff registries,
management reporting, finance, estates, security etc. An EHR infostructure is the subset of
this relating to the flows of electronic health records and the supporting knowledge and
confidentiality management services, for example as defined by Canada Health Infoway18.
Semantic interoperability resources form part of an EHR infostructure, but need their own
infostructure for the storage, distribution, maintenance and quality assurance of knowledge
representations such as archetypes, templates, guidelines and terminology systems.

16

James "Eric" Tilton (1994): What is an Infostructure?, http://library.creatifica.com/information-architecture/infostructure-coiningthe-term.pdf
17
ISO/IEC 10746 1996
18
Canada Health Infoway (2007): White Paper on Information Governance of the Interoperable Electronic Health Record (EHR),
https://www2.infoway-inforoute.ca/Documents/Information%20Governance% 20Paper% 20Final_20070328_EN.pdf
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FIGURE 3: INFOSTRUCTURE FOR SEMANTIC INTEROPERABILITY RESOURCES

Source: SemanticHealthNet
The CALLIOPE report on semantic interoperability defines an infostructure as follows.
“Terminologies and ontologies, representations of medical logic and standardized
structures of ICT applications such as electronic patient records, registries,
repositories, together with the rules and agreements that ensure that [patient]
information is consistently and securely captured, transferred, stored, organised,
transformed and managed can be referred to collectively as an “infostructure”. The
infostructure is based on and adds value to the infrastructure (Both terms infra- and
infostructure refer to the necessary foundations or groundwork that must be laid.) …
A governance model that would allow the main actors across Europe to jointly
contribute to the development of the infostructure and to pool resources and knowledge
at the European level will enable the management of vast amounts of information from
various sources, in various languages, and will facilitate new knowledge discovery.
Eventually an EU infostructure can be the place to look for commonly agreed health
information standards, profiles and specifications, communication protocols, rules and
architectures for data aggregation, common terminologies and data models. When
transferred consistently to national level, semantic interoperability across languages
would be supported.”
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A Virtual Organisation responsible for supporting the sustainability of semantic interoperability
will need to define a formal process for the governance of semantic interoperability
resources.
It will design an overall knowledge management architecture (an infostructure comprising
a virtual platform and services), at a high level, that can make available (e.g. publish)
resources and manage their maintenance.
As part of this infostructure it will specify how collections of resources to meet certain
scenarios (e.g. to manage a certain disease) can be referenced as a coherent collection,
accessed and regularly updated.
Working closely with industrial stakeholders it will specify the range of systems, e.g. including
EHR systems and public health systems and CRO systems, that will need to adopt semantic
interoperability resources or will utilise clinical data that conforms to such resources.
For each type of system it will specify the functional and non-functional requirements that
would enable the consistent and verifiable adoption of semantic interoperability resources, and
from this work develop test criteria and test plans, within a business model framework, that
may be used to certify semantically interoperable systems.
The infostructure will therefore partly exist as
• a virtual environment in which semantic interoperability resources are designed,
developed, certified, published, distributed, maintained and updated, and partly as
• a network of accreditation bodies who quality assure resources and the systems that use
them and partly with an impact assessment methodology to evaluate the overall impacts
and outcomes of the actions undertaken.
Both of these perspectives of the infostructure will become the scope of the European Virtual
Organisation for Semantic Interoperability and Infostructure.
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FIGURE 4: INFOSTRUCTURE FOR SEMANTIC INTEROPERABILITY RESOURCES - COMPONENTS

Source: SemanticHealthNet

4.3

Defining Key Success Factors, Risks Business Model Sustainability
Strategies

Following these introductory observations and definitions, the workshop proceeded to a
discussion of key success factors to guarantee that a future European Virtual Organisation
(EVO) is created without disrupting existing structures and thereby losing crucial stakeholder
support.
Can the future EVO improve clinical outcomes?
This crucial success factor can only be influenced indirectly by a future European Virtual
Organisation. It will provide more help to underpin- faster access, better access, clinical audit,
and improve public health knowledge. The release of (interoperability) resources benefits
healthcare professionals, patients and healthcare provider organisations.
What role will the EVO play in the development of semantic assets?
It was understood that the EVO will need to be responsible for brokering how needs are met
rather than providing the solution itself. A key role could for example be the identification of
requirements for a particular semantic interoperability subset (of terms models etc. dealing with
particular inoperability use cases). The future success factors and open issues that arose from
this were: how do we help people to understand the benefits and what this means in terms of
business development e.g. training? What are the stakeholder needs in terms of procurement
support- i.e. certification and guidance. It is necessary – for a future success of the EVO – to
facilitate coordination and cohesion among (healthcare) professional bodies. Only this cohesion
can guarantee that clinical consensus on desirable semantic assets for specific clinical
conditions can be achieved.
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What is the EVO’s relation to national organisations with a similar mandate and how can
the EVO assets be valued?
It was re-emphasized that any future decisions on the EVO need to understand the customer
needs right through to the benefit delivery therefore the entire value chain should be
considered. Naturally, there can be no one size fits all solution. Certain elements of services
could be by block fee, others linked to per capita usage. The cost structure of a future EVO
should be flexible- outsourcing etc= it is a truly virtual organisation.
Participants also discussed the necessity to balance the value of a European VO as opposed to
a national VO where national pressure groups can have full control. The European Society of
cardiology, for example, are keen on a European tool and could be encouraged to use it and
then after a certain amount of time pay for it. The problem is that they have no specific funding
to develop this.
It was observed that giving something away for free doesn’t mean that it will necessarily be
valued.
What is the Industry and SDO’s perspective on the EVO?
Consensus was reached that an additional SDO or even a collective organisation for SDOs
should not be created. Instead, the EVO needs to be a promotion agency to market the job that
is being done by Standards Development Organisations (SDOs) and others. It could be a
source for much needed certification so that a quality stamp can be developed. The EVO could
help grow market size for the products that are already there and provide analysis so the right
products are being made. Facilitate market adoptions. Part of marketing should be educationeducational apps. A system of QA certification would enable the organisation of a semantic
connectathon-type event. Customer relationship is very important- need advice reports from VO
and portals for meeting to be available and preferably a physical place. There was agreement
that the EVO would eventually play a brokering role between different existing national
organisations.
What are the expectations of national decision making bodies and payers?
In the long-run, a re-engineering of health systems is needed. It is not yet formulated as it is not
yet in the policy. A future EVO, should in principal comply with the following requirements:


It must help diminish the administrative burden.



It should be built around an organisation that is already funded and use available
resources.

Overall, it was agreed that a clear vision of what is available and its quality is needed. In that
sense, the EVO could be an assessment centre of what has been used by whom and what
quality. This brings value by avoiding repetition and using what is already in place. The EVO
could act as a custodian for other certifications or includes certification bodies rather than
issuing certification itself.
The EVO should also play a key role in defining quality metrics. The EVO would also act as a
source for collecting requirements for quality metrics. The quality management process would
have to be distributed. Act as a one stop shop for different SDOs.
The eHealth Governance Initiative (led by Austria) came up with the idea of a panel (permanent
or long term) which should deal with semantic interoperability. At present there are various
projects with a lot of money invested that have only provided a weak outcome. However, there
are issues with setting up such a panel. This proposal has yet to be refined. It would be good if
alignment could be achieved between this initiative and SHN.
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A universal scope for such a panel might initially be developed by SHN and shared with the
eHealth Governance Initiative for the development of this potential panel. Firstly a timeframe
has to be developed by the SHN team. (Note that eHealth Innovation is due to finish within a
few months, and would not itself be able to contribute to such an activity. However, it may be
able to feed this into the EIP Action Group B3, in particular the Action Area on ICT.)
Strategies for Delivering a Sustainable SHN VO Business Model
It was proposed that a number of sustainability activities could be carried out along the example
of the following:

4.4



Establish a collaboration network amongst SDOs



Provide guidance and support for communities of practice to develop semantic assets



Support industry with adoption and benefits realisation



Oversee pan European certification of semantic assets



Maintain a dynamic multi-level business model for future investments in interoperable
capability and adoption



Delivering/ promote education and more specific training



Advise decision makers on the business benefits and relevant strategic investments
needed



Grow a funding stream to sponsor future research towards better interoperability

Value Proposition of the EVO

The value proposition for key players is a crucial element in setting up the EVO. This will help to
define what the EVO’s functions should be.
Policy makers and payers will be concerned with how the EVO can better enable the unmet
needs related to an ageing society and particularly the need for more integrated care can be
met. When looking for solutions from the EVO one of their primary concerns will be for an
emphasis on safety and sustainability through quality engineering.
Industry and SDOs will be looking for the EVO to establish a clear roadmap and to adopt a
coherent platform for SI which would grow the eHealth market, deliver more value and allow
processes to take place more easily.
Healthcare professional’s unmet needs which could be answered by the EVO are the lack of
access to data, the difficulty of making information available across disciplines in
multidiscplinary teams, available easily understandable information, means for comparing
performance and assisting continued improvement in professional practice and development.
The EVO could potentially assure healthcare that they are providing high quality care and
obtaining maximum income when delivering care across multitude of care situations. To achieve
this the EVO would need to provide evidence for improved quality and safety of care, as well as
maximising the impact of billing..
Issues to be overcome by the EVO
It was observed that there had been a focus by participants on the existing paradigm for
semantic interoperability where as the focus should now be moved to reinventing and
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considering how these issues can be solved. To achieve this some rules will have to be
changed, for instance a reform of how information is provided on drugs as this resource is not
currently being handled in the most effective way.
One of the key issues facing the EVO is the reluctance of individual countries to become
involved and accept change.
It was also noted that the brokerage role suggested for the EVO is a classic business model but
this relates best for business such as insurance companies etc where the business model is
much simpler than this. Using such a model for the EVO which is a complex entity might not be
feasible.
When considering return in investment for the EVO evidence should be gathered on the value
added both with and without the EVO.

4.5

Next steps

Participants agreed that the EVO won’t replace national level SDOs. The EVO should instead
play the enabler for better adoption. The EVO would offer a kind of round table to SDOs and act
as an enabler rather than a competitor. The EVO would direct the focus of future developments
by bringing in users of standards to discuss what they want from standards.
The key open question was: how will income be attracted and how does the EVO help
stakeholders to receive better value? Further to this, the EVO strategy has no benchmark
against which to test it. Therefore, discussions are happening in a vacuum.
It was agreed that a summary of the EVO and its tasks is needed in order to develop a strategy.
Once the strategy is in place the value proposition can be reviewed.
There is a clear potential to use cardiology as a use case and quantify the added value of the
EVO against this background.
The EVO also needs to have a political component; however we need to keep a balanced
perspective at present. This be achieved through keeping the core working group of the EVO
small with a wider group of referees. The group of referees will review materials produced by
the EVO working group which will be circulated among the referee with an invitation to
comment.
It was also suggested that a list of supportive evidence for semantic interoperability should be
created. The categorization and type of evidence to be included depends on the organisation
and mandate of the EVO.
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Annex I
The list of members of the Task Force on semantic interoperability and infostructure is given
below. (Members who are part of the eHI consortium are indicated with an asterisk).
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Health & Social Care
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Clinicians Suzanna Hardman
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Public Health Anni Buhr
Policy & Legal

Zoi Kolitsi
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Private Payers/Insurers Jan Van Emelen
Standards Development Organisation Charles McCay
Standards Development Organisation Jan Eric Slot
Industry

Jörg Kraenzlein

Industry and Standards Maarten Festen/Annika Sonne Hansen
Business Development Roger Wallhouse
Health Economics

Tom Jones

Legal, Privacy Protection

Petra Wilson *

Academic Matic Meglic *
Academic Ian Buchan *
Academic Dipak Kalra *
eHealth & Business Modelling Veli Stroetmann *
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Marcello Melgara

eHealth

Jorg Artmann *

eHealth

Jess Vogt *

eHealth, Business Modelling

Danielle Dupont
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