
Workshop Report
First ICPerMed Workshop

Innovative Concepts on Data Generation 
and Use for Personalised Medicine Research

26-27th June, 2017
Milan, Italy



2

Imprint

EU grant

The Coordination and Support Action (CSA)

ICPerMed Secretariat has received funding 

from the European Union’s Horizon 2020 

research and innovation programme under 

grant agreement

No 731366.

Authors

The ICPerMed Secretariat, represented by the 

Italian Ministry of Health 

(Dr. Gaetano Guglielmi, Dr.M.Jose Ruiz Alva-

rez)

Supported by Maria Grazia Mancini, Maria 

Romero, on behalf of the International Con-

sortium for Personalised Medicine, ICPerMed

Acknowledgement

ICPerMed would like to thank the  ICPerMed 

Chairs and all experts who supported the Re-

port  development with their valuable input.

Contact

It-MoH

Dr. Ruiz Alvarez Maria Josefina

mj.ruizalvarez-esterno@sanita.it

ICPerMed Secretariat

ICPerMed@dlr.de

ICPerMed webpage: http://www.icpermed.eu

 

Publisher

Gina Sotgiu

Date

December 2017

Design and layout:

Sara Pierantozzi

Links to external websites

This ICPerMed Workshop Report contains links 

to external third-party websites. These links 

to third-party sites do not imply approval of 

their contents. ICPerMed  has no influence 

on the current or future contents of these 

sites. We therefore accept no liability for the 

accessibility or contents of such websites and 

no liability for damages that may arise as a 

result of the use of such content.

Using the content and citation

If you wish to use some of the written con-

tent, please make reference to: The First 

ICPerMed Workshop “

INNOVATIVE CONCEPTS ON DATA GENERATION 

AND USE FOR PERSONALISED MEDICINE RE-

SEARCH” 

(2017).

http://www.icpermed.eu


3

Contents

I- Executive Summary        4

II- Workshop Introduction               5

III- Summary of the working  
     panel results          6

III A. Specific Working Panel Reflections       6

WP 1: Innovative Concepts for Data Generation and Data Use 

           in Personalised Preventive Medicine.      6

WP 2: Reclassification of Genetic Diseases: Unresolved Limitations 

           and Challenges         7

WP 3: Impact of Data on Personalised Medicine Research    8

WP 4: Successful PM Approaches in Oncology and Rare Diseases   10

WP 5: Impact of New Tools and Research Strategies on PM    12

III B. Common Working Panel Reflections:       14



4

I- Executive summary

ICPerMed (www.icpermed.eu) is a newly es-
tablished platform of over 30 European and 
international partners representing minis-
tries, funding agencies and the European 
Commission (EC). The central aim of ICPerMed 
is to align and encourage joint efforts in per-
sonalised medicine research and implemen-
tation. This is the report of the First ICPerMed 
Workshop entitled „INNOVATIVE CONCEPTS 
ON DATA GENERATION AND USE FOR PER-
SONALISED MEDICINE RESEARCH“ which took 
place in Milan from 26th to 27th June 2017. 

From the work carried out so far by ICPerMed, 
(big) data, the potential for using this data and 
also the challenges in generating reliable da-
tasets have turned out to be some of the key 
issues in fostering research and implementa-
tion in the field of personalised medicine. In 
line with this, the aim of this first ICPerMed 
workshop was to identify current knowledge, 
best practices and new advances in the field 
of Personalised Medicine (PM) and the use of 
data in this context. 

The workshop facilitated the exchange of 
experiences and ideas between ICPerMed 
members and international high-level experts 
in PM. It was organised around five parallel 
working panels focusing on five key topics: 
Prevention in PM; the Reclassification of ge-
netic diseases; the Impact of data analysis in 
PM research; Successful PM approaches; and 
New tools in PM. 

During the workshop, the panels developed 
strategic recommendations which will enable 
ICPerMed to prioritize the next steps regard-
ing the implementation of PM, in line with 

their own objectives. The translation of new 
knowledge, new tools and technology into 
improved patient outcomes will contribute 
significantly to enhancing healthcare systems. 
The three main lines of research focus on the 
improvement of prevention, specific diagnosis 
(biomarkers) and more effective therapies (e.g. 
pharmacogenomics).

A set of recommendations was developed, 
with some conclusions that were common to 
all panels, indicating the necessity to increase 
efforts in the following areas: 
European infrastructures: In the short and 
midterm, it will be necessary to involve more 
and more European facilities involved in Per-
sonalised Medicine research, for example to 
expand on and improve Biobanking.
Training: the training of all stakeholders was 
recommended, including continuous training 
for clinicians in the use of new technology and 
big data dissemination.
Shared policies and data protection: The de-
velopment of shared policies for informed 
consent across Europe is fundamental, as is 
the development and implementation of new 
EU legislation on data protection to ensure 
that it supports personalised medicine. 
Standardisation and harmonisation: In the 
long term, the standardisation and harmo-
nisation of all steps of data production, from 
the patient to the final database and its utilisa-
tion, has to be achieved.

The outcomes of the First ICPerMed Work-
shop are published by ICPerMed and will be 
integraed in future recommendations, guide-
lines and vision papers.

http://www.icpermed.eu
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The First ICPerMed Workshop on Personalised 
Medicine “INNOVATIVE CONCEPTS ON DATA 
GENERATION AND USE FOR PERSONALISED 
MEDICINE RESEARCH“; was co-hosted by the 
General Regional Foundation for Biomedical 
Research of Lombardy and the Italian Ministry 
of Health.

The workshop was structured around three 
sessions: An open plenary session, five paral-
lel Working Panels focused on five key topics 
(WP 1 on Prevention; WP 2 on the Reclassifi-
cation of genetic diseases: unresolved lim-
itations and challenges; WP 3 on the Impact 
of data analysis in PM research; WP 4 on 
Successful PM approaches and WP5 on New 
tools - impact and research strategies in PM) 
and the Final plenary session which included 
recommendations and experiences from the 
different panels.

Open Plenary session

Dr. Marina Gerini (Director General of the Re-
gional Foundation for Biomedical Research) 
and Dr. Gaetano Guglielmi (Head of Office 3, 
General Directorate for Research and Innova-
tion in Healthcare, Italian Ministry of Health) 
gave a warm welcome to participants and re-
affirmed that the purpose of the workshop 
was to foster advancements in research on 
PM as well as  its practical application.
The Chair of ICPerMed, Dr.Mairead O’Driscoll 
(Health Research Board in Ireland) opened the 
plenary session by illustrating the opportuni-
ties offered by PM, followed by a presentation 
of the ICPerMed Action Plan.

Two keynote presentations ensued. The first, 
regarding the impact of data on PM research, 
was made by Professor Jaak Vilo of the De-
partment of Bioinformatics at the University 
of Tartu in Estonia. The second presentation, 
concerning data collection and management 
in PM research, was given by Professor Alfonso 
Valencia, Director of the Life Sciences Depart-
ment of the Barcelona Supercomputing Centre 
and Head of the Spanish Node of ELIXIR.

Professor Vilo illustrated that IT can further 
enable PM when it is integrated into a single 
infrastructure. He explained how the Estoni-
an IT architecture includes population, health 
and vehicle data as well as databases for docu-
ment management, banking and telecommu-
nications. He explained how a well-integrated 
variety of clinical data can enhance PM and 
emphasised the importance of high-quality 
electronic health data analyses and good ge-
netic databases.

Professor Alfonso Valencia described the var-
ious strategies in Data collection and Man-
agement in PM Research and introduced 
ELIXIR Europe. ELIXIR brings together leading 
life science organizations in managing and 
safeguarding the massive amounts of data be-
ing generated in publicly funded research. The 
impact of the infrastructure services delivered 
within the five technical Platforms established 
within ELIXIR will be informed by four exam-
ples (or ‘Use Cases’): marine metagenomics, 
crop and forest plants, rare disease and sen-
sitive human data. 

II- Workshop Introduction

https://www.elixir-europe.org
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Five parallel working panels (WP) were convened 
and asked to respond to a series of questions 
that had been given by ICPerMed in advance. 
The outcomes are summarized below. 

III A. Specific Working 
Panel Reflections:

WP 1: Innovative Concepts for Data 
Generation and Data Use in Person-
alised Preventive Medicine.

The Session began with a keynote presenta-
tion “Predictive, Preventive and Personalised 
Medicine: Innovative European Concepts and 
Effective Implementation” by Prof. Dr. Olga 
Golubnistchaja (EPMA, University Hospital 
Bonn, Germany).The expert panel, with Dr. 
Vincenzo Costigliola (EPMA, EMA, Belgium) 
as rapporteur, discussed the main issues and 
challenges of Personalised Preventive Medi-
cine: Innovative concepts of prevention using 
data obtained from new methods and estab-
lishing research data targeted on the preven-
tion of frequent pathologies.

Panel answers to the lead questions posed 
by ICPerMed:
• Do successful personalised preventive strate-

gies already exist?
Successful strategies were identified by the 
panel and include: vaccination against infec-
tious diseases, maternity training for the pre-
vention of perinatal asphyxia, improvement 

of modifiable risk factors for non-communica-
ble diseases, such as healthy life-style in (pre)
diabetes, personalised treatment of subopti-
mal health conditions according to the patient 
phenotype (individualised patient profile).

• Which data sets are needed/most promising 
for the development of personalised preven-
tion strategies?

Individualised patient profiling is needed to 
predict pathology development and progres-
sion before the clinical manifestation of illness 
or disease.

• Which levels of personalised prevention are 
most promising (primary, secondary or ter-
tiary)?

Primary prevention aims to prevent disease 
or injury before its onset. Secondary preven-
tion aims to reduce the impact of a disease or 
injury that has already occurred. Tertiary pre-
vention  aims to soften the impact of an on-
going illness or injury that has lasting effects. 
All prevention levels should be taken into con-
sideration. However, the most promising and 
cost-effective approaches are at the primary 
level. A recommendation could be to start 
with the creation of individualised patient 
profiling, including health and environmental 
data, to predict pathology development and 
progression before the clinical manifestation 
of ill health or disease.

• Who would benefit from such strategies and 
who should/could pay for them?

If the younger populations could benefit, it 
would result in a reduction of costs and a bet-
ter quality of life for the elderly of the future. 

III- Summary of the working panel results
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Any form of public-private partnership is ad-
visable with a primary investment by the State 
and additional budgets coming from insur-
ance companies and direct payers. 

• How can new technologies be utilized in pre-
vention?

It is important to make technologies attractive 
to companies with potential to develop new 
products in the specialised area of “diagnos-
tics and monitoring for prevention” (financial 
motivation). To make the most of such oppor-
tunities, corresponding regulations should be 
established by policy-makers to create a mar-
ket and motivate the end-users (medical units 
and specialised centres, stratified patient 
groups). 

• Can the harmonization of data and making 
data accessible to policy makers help preven-
tion?

Harmonization and accessibility of data is an 
essential step in the overall process, as is the 
integration of all data sets, creating a link be-
tween health and non-health data, maintain-
ing adequate control and constant evaluation 
and analysis of the resulting big data.

Further remarks, in addition to those recom-
mendations common to other panels:
There is a need to increase investment in preven-
tion in order to enhance access to preventive med-
icine with the objective of improving the health and 
well-being of an ever-increasing number of people. 
New instruments and more personalised pro-
grammes need to be developed for effective 
prevention. ICT technologies, such as smart 
phones and wearable devices, are key ele-

III- Summary of the working panel results > WP 1: Innovative Concepts for Data Generation and Data Use in 
Personalised Preventive Medicine

ments for data collection as is tele-medicine.
Interaction between risk factors such as ge-
netic, environmental and demographic ones 
should be analysed. The importance of sys-
tems biology on prevention needs to be con-
sidered.
Research on healthcare services is needed to 
implement effective prevention so as to reach 
as many individual subpopulations as possible.

WP 2: Reclassification of Genetic 
Diseases: Unresolved Limitations 
and Challenges

Prof. Dr. Tonon (San Raffaele Scientific Insti-
tute, Italy) started with an introductory talk 
on the impact of next generation sequenc-
ing approaches to disease classification. The 
Working Panel then followed on, with Prof. Dr. 
Nataša Debeljak (University of Ljubljana, Slo-
venia) as rapporteur, and focused on the key 
issues arising from the continuous evolution 
of genetic information e.g. suitable integrative 
methods for disease subtyping and biomark-
er discovery, as well as the tools that are avail-
able in the various medical specialities.
The panel decided to adopt a more compre-
hensive definition of genetic disease and pre-
disposition, not focusing only on Mendelian, 
monogenic diseases, but extending the rec-
ommendations also to multifactorial condi-
tions.

Panel answers to the lead questions posed 
by ICPerMed:
• What lessons have been learned in research 

regarding disease reclassification?
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A new taxonomy of disease based on molec-
ular data is emerging and needs to be harmo-
nized with established clinical classifications, 
not only at national/regional level, but also 
at European level. Genetic and pharmacog-
enomics data, combined with phenotypic and 
multi-level pathological information, should 
be generated to move towards this new tax-
onomy. It needs to be characterized and val-
idated in independent populations in order 
to be approved by the regulatory agencies, 
with the practical implementation of these ap-
proaches in all EU countries.
Patient stratification is too fragmented, lead-
ing to interventional and classification models 
that are not useful in practice. Benchmarks 
should be established, based on genomic 
and phenotypic information that will enhance 
prevention and provide diagnostics and treat-
ments for the general population.

• What are the key research issues regarding 
disease reclassification and its implementa-
tion into healthcare systems?

There is a pressing need to standardize termi-
nology, reporting methods and patient regis-
tries.
A uniform format needs to be adopted to 
collect genomic and clinical data and the per-
sonnel responsible should be trained in this 
regard. The standardization of available lab-
oratory methods with regular updates is also 
important. In addition to this clinical terminol-
ogy across countries needs to be harmonized 
and integrated with other initiatives in Europe, 
such as the European Reference Networks 
(ERN). The whole chain has to be economically 
sustainable.
The development of new tools for big data 
processing is required, especially for general 
practitioners, in order to for them to be able 
to implement and transfer genetic informa-
tion to the patients or the general population. 
Common implementation of shared policies 
in relation to informed consent should be 

encouraged across Europe. There is a strong 
need for education and dissemination.
In line with ongoing initiatives (e.g. BBMRI), bi-
obanking efforts at the European level should 
be fostered, building upon rigorous protocols, 
and should be shared across countries. 
In line with ongoing initiatives in systems med-
icine, integration tools for multimodal analysis 
need to be developed, integrating various da-
tasets as well as behavioural and phenotypic 
information from animal models and the gen-
eral population.

• Who should/could be the responsible driver 
and key player for such a process?

Key players are experts in each field, consen-
sus panels, European clinical societies, Eu-
ropean reference networks (ERN), research 
institutes, universities, health care providers, 
regulatory agencies, patient societies, bio-eth-
icists.

• How should/could biomedical and ICT experts, 
as well as companies, be integrated?

This is a daunting effort. Certainly, the basic 
training of all key players in computational 
medicine and the biomedical community is 
advisable in order to bridge the gap between 
these two worlds. Also, ad-hoc scientific meet-
ings involving experts from these two back-
grounds would be helpful.

WP 3: Impact of Data on Personal-
ised Medicine Research

Prof. Dr. Valérie Barbié (Swiss Institute of Bi-
oinformatics, Switzerland) and Virginie Hivert 
(EURORDIS, France), as rapporteur, discussed 
the existing challenges and innovative ideas 
concerning PM. This included the generation 
of cost-effective high-throughput data; data 
storage and processing; data integration and 
interpretation, as well as its individual and 
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global economic relevance; with an update of 
important developments in the analysis of big 
data and forward strategies to accelerate the 
global transition to PM.
The discussion started off with the concept 
“from bed to bench and back to bed” and 
with the need for an economically sustainable 
whole value chain. In particular, they stressed 
that the success of research in the field of PM 
will heavily rely on our capacity to generate, 
collect, share and analyse high-throughput 
data.

Panel answers to the lead questions posed 
by ICPerMed:
• Are there already examples of best practices 

or lessons learned regarding data analysis in 
personalised medicine? 

High-throughput technologies have grown in 
the past 10 years. Citizens today have great 
expectations that Personalized Health will 
very soon improve their quality of life and the 
quality of medical care. Indeed, it is expect-
ed that access to huge volumes of previous-
ly unexploited data will allow researchers to 
better understand rare or complex pathogen-
ic mechanisms, discover new drug targets or 
re-position existing drugs, with the potential 
to transform health management. But the 
journey from raw data generation to life-trans-
forming discoveries is complex and heteroge-
neous and many elements can hinder success 
on the way. It is therefore the responsibility of 
the scientific community to identify potential 
hurdles and maximize the chances of success 
at each step of the research process. 
An interesting example is the Swiss Personal-
ized Health Network, where all the key stake-
holders are involved in the governance: Gov-
ernment – Health – Research – Patients.

• Which data sets are needed and which existing 
or upcoming developments are crucial?

In terms of the “quality of pre-analytical phas-
es”, the recommendation was to capture ex-

perimental processes, ensure best documen-
tation and develop a clear data management 
plan. Other needs are guidelines (writing or 
dissemination of existing ones); showcas-
ing the return on investment of putting data 
together for the various stakeholders; and 
appropriate information and training. Map-
ping and perspective should be provided by 
ICPerMed, along with an engagement plan, 
and the opportunity of bringing people to-
gether to write guidelines.

• Which approaches to utilise existing data sets 
are already known and which should be de-
veloped? 

The quality of data should be ensured accord-
ing to the objectives to be achieved, in line with 
the FAIR principles (Findable, Accessible, Inter-
operability, and Reusable). National implemen-
tation of the General Data Protection Regula-
tion (GDPR) should be harmonized, as should 
the mapping of a legal framework, best prac-
tices in the various countries, and data sharing 
initiatives and results. EU-wide informed con-
sent would simplify data sharing and use. De-
fault consent („tick to refuse consent“ instead 
of „tick to consent“) and dynamic consent could 
be considered.
There was also a call for funding case studies 
showing the value generated by PM, and for 
work on the workflow of PM to identify the 
meaning/impact of data at every step along 
the value chain.

• How can we achieve comparable and aligned 
data sets in Europe in the near future?

One suggestion was to create a feedback loop 
on decision outcomes and implement a med-
ical treatment feedback process. Other ideas 
included incentives/governance/support for 
data collection, and the sharing and re-use of 
the data. It is important to identify stakehold-
er practices, give priority to projects that con-
tain medical records-based and patient-rele-
vant outcomes and investigate how better to 
interact with the IT industry in Europe.

III- Summary of the working panel results > WP 3: Impact of Data on Personalised Medicine Research
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WP 4: Successful PM Approaches in 
Oncology and Rare Diseases

The session was opened by Prof. Dr. Janna 
Saarela, from the Helsinki University of Tech-
nology in Finland, together with Prof. Dr. Ca-
pobianco (CCS. University of Miami, USA/CNR) 
as rapporteur. The focus was on successful 
strategic activities to assist patients and citi-
zens that have achieved a better knowledge 
of the factors that may influence the person-
alised approach to prevention, diagnosis and 
treatment of cancer and rare diseases.  Dr 
Saarela went on to illustrate two highly collab-
orative personalised medicine programs. The 
first program, Finnish Genomes Empowering 
Personalized and Predictive Health, utilizes 
the new sequencing technologies to improve 
diagnostics of rare diseases and makes use of 
the genome and health big data of the pop-
ulation cohorts to translate the genetic dis-
coveries into health care and prevention. The 
second program, Individualized Systems Med-
icine in Cancer, utilizes genome and molecu-
lar profiling as well as in vitro drug sensitivity 
testing to impact the treatment of AML in real 
time. 

The panel decided to use well-characterised 
examples (case studies) as the basis for their 
discussions. From each of these examples, 
some relevant conclusions were derived to-
gether with challenges for the future (specif-
ically indicated in almost all cases).

Panel answers to the lead questions posed 
by ICPerMed:

• Why is it worth focusing on rare diseases?
A lot has been learned at molecular level: 
genomics has indeed been revolutionary. 
However, treatments that reflect genom-
ics-driven discoveries are available only to a 
limited extent. Genomics potential is far from 
being fully exploited.

• What are the major lessons learned so far 
from the existing practical examples for per-
sonalised diagnosis and treatment?

Among the lessons learned is that the integra-
tion of molecular phenotyping and/or omics 
profiling with clinical data is going to redefine 
aetiology and/or pathophysiology of oncogene-
sis and cancer in particular and diseases in gen-
eral, and tailor both diagnosis and treatment.
PM not only provides the framework for re-
searchers as they explore how genomics in-
teract with diseases in order to foster drug 
R&D, but is also drastically transforming the 
way therapies are being developed. The tar-
geted therapeutic methodology has a wide-
spread impact on genomics, medical devices 
and drug development and is also going to 
radically change health systems.

• How important are biomarkers for personal-
ised medicine?

PM depends strongly on biomarkers in order 
to better categorize disease, prognosis and re-
sponse to target treatment. Special emphasis 
has been given to making meaningful clinical use 
of biomarkers, with a need for rapid and eco-
nomical evaluation. 
Impacts from next generation biomarkers are 
also expected for clinical trials, due especially to 
re-phenotyping induced by NGS-driven molecu-
lar profiling, to be combined with clinical profiles. 

• What are the differences in personalised diag-
nosis and treatment between cancer and oth-
er diseases?

Despite scientific advances in genetics, re-
searchers have identified only a small fraction 
of the genetic component of most diseases. 
Genetic tests for many diseases (including 
cancer) are needed to develop scientific infor-
mation for prevention, early diagnosis, ther-
apy and new treatment R&D. Explanation of 
the genetic basis of rare diseases or cancer 
may identify novel targets which can lead to 
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the development of successful drugs or/and 
the re-use of existing ones. Identification of 
the somatic mutations responsible for causing 
cancer may lead to identification of new drugs 
that target the mutated protein. Transcrip-
tomic technologies like liquid biopsy, in order 
to assess gene expression profiles prior/dur-
ing and after therapy can help in predicting 
disease course and better usage of drugs.
The targeted next generation sequencing 
(NGS) assay enables simultaneous detection 
of thousands of genetic variants across the 
major driver genes relevant to solid tumours. 
Comprehensive analysis of major cancer driv-
er genes in one single workflow dramatically 
reduces the cost of molecular profiling and 
accelerates reporting times. Similar efforts 
should be made for chronic diseases. Predic-
tive models are on the one hand human-me-
diated measures, prone to various biases, and 
on the other hand include inherent systemic 
stochastic uncertainties.
Clinical outcomes often involve a modelling 
step, and so comparisons between approach-
es and integration among omics become crit-
ical aspects to aid clinical decision making. 
When multi-omics experiments are not pur-
sued, cross-validation of heterogeneous data 
from multiple patient cohorts becomes a ne-
cessity, likewise the interoperability of the as-
sociated clinical and laboratory data becomes 
a condition of success. PM is shifting this par-
adigm, as further benefit is sought from oth-
er data types, such as genomics, imaging and 
electronic medical records.
Two other emerging issues are pharmacog-
enomics to tailor treatment, and regulatory 
frameworks to provide new personalised re-
search strategies and scientific advice.

• How can we learn from successful approaches 
for other disease and vice versa? Transfer of 
achievements made so far?

Successful/unsuccessful approaches may be 
regarded as models for conducting top-down 

or bottom-up strategies in other conditions. In 
particular, three points appear central in the 
light of shared experiences:

• Common perception of complementarity, 
but space for transferring knowledge be-
tween them;

• Common diseases or side effects becom-
ing - once deconvoluted - similar to rare 
diseases as we learn more from molecu-
lar aetiology;

• Rare diseases expected to be subject to 
re-assessment in light of big data.

• It will be crucial to organize joint efforts 
across the national health systems of sev-
eral countries, to enable increased knowl-
edge on genomic profile in cancer and 
in genetic disease and to obtain data on 
drugs efficacy and toxicities (Real-world 
evidence, RWE & Health Economics and 
Outcomes Research, HEOR). Aligning pay-
ers, clinicians and industry to fund innova-
tions through the better use of medicines 
and patient outcomes is also important. 
Creating a strong organization for high 
quality and harmonized data centraliza-
tion will be mandatory to advance the 
clinical interpretation of genomic data 
for both rare diseases and cancer. Urgent 
consideration is required to solve actual 
barriers and to avoid a situation where by 
patient level data remain in local labora-
tories.

Further remarks: 
In short, the challenges are:

1. Clinical intervention level: in relatively fast 
time by enabling effective translational re-
search

2. Big data relevance: both social and econom-
ic value

3. Better use of evidence-based data to foster 
the utility of Clinical Decision Support Sys-
tems

III- Summary of the working panel results >WP 4: Successful PM Approaches in Oncology and Rare Diseases
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Also, bottlenecks toward PM are present, 
such as:
1. Generation of cost-effective high-through-

put data
2. Different regulatory framework for oncolo-

gy drug development versus rare diseases
3. Lack of EU harmonization with regard to re-

imbursement criteria
4. Hybrid education and multidisciplinary 

teams
5. Safe and sustained data storage, integra-

tion, processing and interpretation
6. Respect of privacy and rights of the individuals
7. Making meaningful clinical use of biomark-

ers (ex liquid biopsy could add significant val-
ue due to rapid and economical evaluation)

8. Individual and global economic relevance
9. Pharma industry to support research in-

volving genetics

Special recommendations were made regard-
ing the Economic value of personalised 
medicine: 

• Need to define/redefine a business mod-
el to guide investments and policy deci-
sions

• Need to have a robust system, and har-
monization at many levels (e.g. reimburse-
ment system is key, but fragmented)

• Expand the networks and integrate pub-
lic, private sectors, HTA, regulators

• Specialized subjects might need more 
data/evidence exchange  

• Relevance of validating in pan cancers
• Catalogues of success stories and data-

bases

WP 5: Impact of New Tools and Re-
search Strategies on PM

The session began with a presentation enti-
tled ”New Tools for Personalized Medicine” 
by Prof. Dr. Christoph Bock (CeMM Research 
Center for Molecular Medicine of the Austrian 
Academy of Sciences & Medical University of 
Vienna). Professor Bock introduced key areas 
of technological progress and highlighted the 
power of modularity, a concept that has been 
a major driver of progress in the IT field. A cre-
ative combination of existing and new tools is 
indeed emerging as a major driver of progress 
in PM.
The discussion, with Prof. Dr. Pietro Liò (Uni-
versity of Cambridge, UK) as rapporteur, fo-
cused on the impact of new tools in PM (tools 
were defined in a broad sense, including as-
says, devices and software) and highlighted 
the need for research and technology devel-
opment along these lines in order to advance 
PM.
First, the group assembled a list of key tools 
and technologies relevant to PM and estimated 
the timeframe and geographic scope on which 
each of them should be researched and imple-
mented.

Panel answers to the lead questions posed 
by ICPerMed:
• Are there already examples of best practice for 

new tools in personalised medicine?
Some of the examples identified were in 
Rare diseases (IRDiRC, European Reference 
Networks), cancer (TCGA, ICGC -> impact of 
data sharing; MAPPs: http://efpiamapps.eu/), 
genomic medicine (Genomics England), hepa-
titis C in Spain (40k patients in 2 years, manda-
tory genotyping, driven by patient pressure), 
INCa breast cancer screening (France).
Antimicrobial resistance is an important 
field of application for various tools devel-
oped to advance PM; this includes next gen-
eration sequencing, personal microbiome, 
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metagenomics, and metabolome profil-
ing, machine learning, international data ex-
change and economic modelling.

• What are the major lessons learned so far?
Implementing a PM approach is usually com-
plex (in part due to complexities of the health-
care system). Political commitment is a major 
success factor. There is a need to integrate di-
verse stakeholders and a need for standardi-
zation of clinical protocols. Rapid development 
of tools requires fast and flexible regulatory 
policy. It is important to use new tools in bet-
ter/smarter ways for clinical impact. Diagnosis 
does not always mean therapy. Bioinformat-
ics has become the single biggest bottleneck.

• Which could be the best approaches to sup-
port health providers and the health system 
with new tools?

Some examples are: access to epidemiologi-
cal databases; monitoring tools for healthcare 
quality, and disparities (e.g. implemented in 
the form of Health Data Cooperatives); facil-
itating pilot studies for PM; and systematic 
incorporation of representative patient feed-
back (e.g. Responsible Research & Innovation 
tools, consensus conference, citizen forum, 
etc.).

• What are the crucial inputs through medical 
informatics and ICT so far and for the future?

Medical informatics, bioinformatics, and ICT 
provide the enabler and “glue” between data 
production, data analysis, and medical deci-
sions; ICT needs to be better integrated into 
European Reference Networks. Other impor-
tant inputs are basic science and technology 
development in bioinformatics, medical infor-
matics, ICT, genomics, molecular biology, phe-
notyping and lifestyle profiling.

• How could research benefit from such tools?
Some benefits include discovery of new biolo-

gy; reality check for biological understanding; 
new technologies; new challenges for research 
and development; and large-scale databases 
available for re-analysis and hypothesis gen-
eration/testing, resource for massive-scale 
data mining.

Further remarks:
Based on this list of emerging tools and tech-
nologies, the most relevant topics for pro-
gress in PM were identified and explored in 
more detail.
Biomarker-driven medicine. Molecular bio-
markers stratify patients into disease subtypes 
and facilitate personalised therapy. Important 
research priorities include:(i) moving beyond 
single-gene biomarkers and embracing mul-
ti-omics tools; (ii) funding more and smarter 
replication studies; (iii) better connecting tech-
nology development, data analytics, and clini-
cal validation; (iv) making biomarker research 
future-proof by assembling re-usable sample 
collections; (v) improving practical and regula-
tory workflows for the development and ap-
proval of biomarker-therapy combinations.
Genomics data interpretation. Next gen-
eration sequencing is a key enabler of PM. 
To maximize its impact, several directions 
should be pursued with high priority: (i) build 
the infrastructure and political commitment 
to maintain robust genetic diagnostics in the 
public domain, thus avoiding privatisation 
and monopolisation of human genome in-
formation; (ii) standardize phenotype infor-
mation across borders and language barriers 
using ontologies; (iii) emphasize data sharing 
in line with recommendations of the Global 
Alliance for Genomics and Health; (iv) invest 
into high-throughput tools for connecting 
genotype to cellular phenotype and biological 
functions.
Artificial intelligence, machine learning 
and simulation. Computational methods are 
transforming medicine by integrating massive 
datasets into biomedical research and clinical 
practice. Research along these lines should 
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focus on: (i) collecting and aggregating mas-
sive datasets in ways that make them widely 
accessible to computational analysis; (ii) or-
ganizing large-scale initiatives for continuous 
benchmarking of computational methods; 
(iii) fostering the “reproducible research” par-
adigm including open source and open data; 
(iv) developing methods for multi-scale mod-
elling (molecule/cell/organ/patient); (v) em-
phasizing training, education and sustainable 
career models to overcome the bioinformat-
ics bottleneck.
Citizen science, biobanks and health data 
cooperatives: Patient involvement is essen-
tial for the success of PM, not only as sample 
donors and clinical trial participants, but also 
as partners and stakeholders. Research along 
these lines should emphasize: (i) pilot projects 
that seek to combine aspects of biobanking, 
citizen science, epidemiology and health data 
cooperatives; (ii) new ways of obtaining and 
updating consent (e-consent, mobile devices, 
dynamic consent, etc.); (iii) monitoring the in-
centive structures of citizens and other stake-
holders.
European infrastructures for PM. To in-
crease the role and impact of European in-
frastructures for PM, initiatives should fo-
cus on the following directions: (i) validated 
pipelines for data processing in the clinic; (ii) 
easily accessible, connected databases with 
suitable governance models; (iii) easy-to-use 
visualisation, exploration, and analysis tools 
for non-bioinformaticians; (iv) European su-
percomputing infrastructures used for PM re-
search.

In addition to these five main points, two addi-
tional, cross-cutting topics were identified:
Economic modelling & cost-effectiveness 
research. To evaluate the societal impact of 
PM, new tailored methods for economic mod-
elling and cost-effectiveness research need to 
be developed.
Education and communication for health-
care workers and citizens/patients. 

To facilitate broad implementation of PM, all 
healthcare workers will need some training in 
IT (computer literacy) and data science. Moreo-
ver, patients should be educated to build some 
level of ‘genetic literacy’ in order to understand 
the interplay of genes, environment and life-
style in the context of health and disease.
In conclusion, new tools are critically important 
for PM, and research on tool development, 
benchmarking, and initial applications will ad-
vance PM research and implementation.

III B. Common Working 
Panel Reflections:

A number of key research areas for PM were 
highlighted in several panels, including pre-
diction, prevention, and treatment. Substan-
tial progress has already been made in estab-
lishing a shared cross-disciplinarily language 
connecting the many fields that contribute to 
PM – including basic and clinical research, out-
comes research, tool development and mar-
ket-oriented innovation.

The responsible drivers and key players for 
PM should be a spectrum of players linking 
two main groups of actors: health profession-
als and citizens; all the experts in each field 
(Prediction - Prevention – Treatment – Cure); 
Consensus Panels, European Clinical Societies, 
European Reference Networks (ERN), Research 
Institutes and Universities, Health Care Provid-
ers, Regulatory Agencies, Patient Societies and 
Bio-ethicists.

The following areas were identified by sev-
eral panels as areas that should be pur-
sued with the highest priority in order to 
advance the progress of PM:

1. It is essential to examine and involve Euro-
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pean infrastructures for PM. A more con-
crete task is to increase collaboration within 
the local research community with Euro-
pean supercomputing infrastructures and 
initiatives at the service of life sciences re-
search (and clinical applications) BBMRI-ER-
IC (consent and phenotypic annotation), 
ELIXIR, EATRIS, ECRIN Health-RI (NL); with 
Interdisciplinary Scientific Committees such 
as IRDiRC (The International Rare Diseas-
es Research Consortium), with regulatory 
agencies such as EMA/FDA and infrastruc-
ture projects. An example isRD-Connect 
which is a unique global infrastructure pro-
ject that links up databases, registries, bio-
banks and clinical bioinformatics tools used 
in rare disease research into a central re-
source for researchers worldwide. A special 
emphasis should be placed on generating 
biobanking efforts; in this regard BBMRI is 
working on coordination at European level.

2. Standardisation and harmonisation of 
data in all steps: Genomics, phenotypes 
data; data from within and outside the 
healthcare system; Data storage, integra-
tion, processing and clinical interpretation. 
In the short term, the first step is Interop-
erability, the extent to which systems and 
devices can exchange and interpret shared 
data.

3. Common patient and relative informed 
consent and data protection. Data protec-
tion laws need to focus on facilitating PM de-
velopment of shared policies for informed 
consent across Europe. New EU legislation 
on data protection should be designed to 
support the implementation of PM.

4. Education of Health Care professionals 
and patients: Education tailored to indi-
vidual subpopulations in the context of 
preventive and PM could motivate people 
at risk, to work on modifiable risk factors. 
As part of this strategy, stakeholders must 
emphasize the correct use and dissemina-
tion of this data and the need for continu-
ous training in the use of new technologies 

by clinicians. Personalised medicine must 
enhance the relationship and collaboration 
between researchers, doctors and patients, 
leading to the active participation of all par-
ties involved. 

5. Integration of new technologies and new 
development: all working panels indicated 
the fundamental role for PM of research 
on Biomarkers (accuracy, precision and 
speed of diagnosis; prediction of clinical 
outcome; risk stratification; therapeutic de-
cision-making; prediction of efficacy, safety 
and/or side effects of medications). Infor-
mation and communication technolo-
gies, such as smart phones and wearable 
devices are central for data collection, as is 
telemedicine.

6. Translating knowledge into medical ap-
plications requires the application of new 
tools and technologies that contribute to 
improving the healthcare system.

http://www.icpermed.eu/en/ICPerMed-
Workshop-2017.php#galleria

III B. Common Working Panel Reflections

http://www.bbmri-eric.eu/
http://www.bbmri-eric.eu/
https://www.elixir-europe.org/
https://eatris.eu/
http://www.ecrin.org/
https://health-ri.org/
http://www.irdirc.org/
http://www.ema.europa.eu/ema/
https://www.fda.gov/
http://rd-connect.eu/
http://www.icpermed.eu/en/ICPerMed-Workshop-2017.php
http://www.icpermed.eu/en/ICPerMed-Workshop-2017.php
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