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Creating new medicines is a high 
risk journey

��

��

�

����

���	
	��

���
�



3

What are the bottlenecks?
Safety and Efficacy are main reason 

for failure of new medicines
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EU Challenges
Biopharmaceutical R&D

European, Industry and Scientific challenges

Escalating, unsustainable, drug development costs
High failure rates - attrition 
Pharmaceutical R&D moving out of Europe
Public spending on health R&D lower and stagnating compared to the 
US
Private investments in sector (VCs, etc.) much lower than the US, and 
increasing risk adversity among investors 
Scientific breakthroughs has not given the expected results
Fragmentation of research efforts – basic, clinical and industry 
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EU challenges  Biopharmaceutical 
R&D Identifying research needs

EC challenged industry to identify the bottlenecks to pharmaceutical 
innovation and where R&D is the key.

Industry via EFPIA’s Research Directors Group responded by identifying 
4 areas for R&D in agreement with key stakeholders (patients, 
regulators, clinical and academic researchers, etc.):

•Predictive safety
•Predictive efficacy
•Knowledge management 
•Education and training

and the Innovative Medicines Initiative (IMI) was created
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Broad Consultation to develop the 
IMI Strategic Research Agenda

Biopharmaceutical Companies
Imaging Companies
30%

Small Medium-sized Enterprises
13%

Universities
Hospitals

Public Research
35%

European Commission
5% 

Patient Organisations
3%

Others
7%

Regulatory Authorities
7%

Biopharmaceutical Companies
Imaging Companies
30%

Small Medium-sized Enterprises
13%

Universities
Hospitals

Public Research
35%

European Commission
5% 

Patient Organisations
3%

Others
7%

Regulatory Authorities
7%

Total of 350 participants
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• Identifies pre-competitive 
bottlenecks in the R&D process;

• Proposes recommendations to 
address these bottlenecks;

• Proposes a new model of 
Public-Private collaborations to 
implement these 
recommendations.

The IMI Strategic Research Agenda
������������	�
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Innovative Medicines Initiative
A collaborative effort

IMI shall foster the development a new « toolbox » for better prediction of 
safety and efficacy (toxicology tests, biomarkers, clinical trials protocols, 
etc.) for drug developers to reduce the risk of failure during clinical trials.

IMI shall provide the infrastructure for validation of the new tools in view of 
rapid uptake into regulatory and industry practice.

IMI shall set up ‘knowledge platform’ pooling data from toxicology testing 
and biomarker validation - will be available to all researchers (industry and 
academic).

IMI shall not develop new medicines or new vaccines – it aims at 
reducing the attrition rate during development of new medicines!
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Competitive Environment 
in the World

Europe is not alone…

Large-scale Clinical Trial Network

Safe and Innovative Medicines (PhRMA)

FDA Critical Path Initiative (NIH)

Proteome Factory Consortium (JPMA)

Critical Path Institute (University of Arizona)

Toxicogenomics Project (JPMA)

Center for Biomedical Innovation (MIT)

Biomarker Initiative (PhRMA)

Innovative Medicines Initiative (EFPIA-European Commission)



Strategic Research Agenda & 
Implementation
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SRA
The Strategic Research Agenda (SRA) is the ‘roadmap’ for IMI. 

It contains recommendations to address the key ‘bottlenecks’ in four 
areas of the biomedical R&D process:

Predicting Drug Safety 
Predicting Drug Efficacy
Knowledge Management
Education and Training

These recommendations result from an extensive consultation 
process from 2004 to 2006 between Europe’s key stakeholders, with 
contributions of Europe’s biopharmaceutical industry, academia 
(university and hospitals), patients, regulators and the European 
Commission.
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The Strategic Research Agenda focuses 
on bottlenecks in biomedical R&D

Discovery
research

Preclinical
develop.

Translational
medicine

Clinical
develop.

Pharmaco-
vigilance
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Efficacy

Diabetes

Brain
Disorders

Cancer
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Inflammatory
Diseases
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Efficacy Research Priorities -
Inflammation

• Diseases: OA and RA, asthma, COPD, IBD, MS, eczema and psoriasis, 

diabetes, Alzheimer’s disease

• Identify specific biomarkers of inflammatory disease progression and 

surrogates of treatment outcome
– Molecular or imaging

• Pharmacogenetic analysis of inflammatory disease groups to subtype 

responders/non-responders

– Improved efficacy/safety/ prediction of AE risk

• Increased research into disease mechanisms

– True-disease modifying therapeutic opportunities

• Develop validated QoL measures that capture drug efficacy beyond

primary endpoints used routinely

• Develop better disease models (especially in vivo)
– Needs mechanistic understanding of disease process



15Preclinical models that are 
more predictive of clinical efficacy and safety

TRANSLATIONAL MEDICINE

Key Elements of the SRA EFFICACY-
Pharmacology
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Research Priorities –Inflammation (A&R)
• Biomarkers of lower airway inflammation

– Inflammation of the lower airways is a recognized as an important component of the 

pathophysiology of both severe asthma and COPD.  Currently accepted measures of the effects of 

inflammation, such as lung function tests, are all indirect and not sufficiently specific or sensitive for 

making early PoNV or POC decisions of therapies directed at lung inflammation. These biomarkers 

would provide Proof of Non-Viability (PoNV) or Proof of Concept (POC) in a Phase II study of a 

compound designed to reduce lung inflammation

• Biomarkers for lung damage and repair
– Damage & repair to the lung is recognized as an important component of the pathophysiology of 

both severe asthma and COPD.  Currently accepted measures of the effects of inflammation, such 

as lung function tests, are all indirect and not sufficiently specific or sensitive for making early 

PoNV or POC decisions of therapies directed at lung damage and repair. These biomarkers would 

provide Proof of Non-Viability (PoNV) or Proof of Concept (POC) in a Phase II study of a 

compound designed to reduce lung inflammation

# $��	�
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– The inflammation in the airways changes during COPD stages of disease.  Current accepted 

measures do not reflect this
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Research Priorities –Inflammation (A&R)
• Biomarkers in Exhaled Breath Condensate/sputum

– Non-invasive means of measuring airway inflammation & control. The HbA1C of asthma!!

• Genomic diagnostic, prognostic, outcome biomarkers
– Biochemical and Genomic biomarkers would identify the patient characteristics associated with 

early COPD and Severe Asthma as well as those associated with more rapid progression of 

disease for the selection of patient populations for clinical trials. 

• Models of exacerbations in controlled conditions
– Further our knowledge of the pathways driving exacerbations thus directing better therapies

• Models of lung destruction & physiology
– Further our knowledge of the pathways driving tissue inflammation & tissue destruction

• Airway Challenges/PFTs
– Functional measures that can diagnose sub-clinical disease; provide early POC; 

– A model of neutrophilia that could allow for POM studies which targeted therapies
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Research Priorities –Inflammation (A&R)

• Better outcomes measures

– Current accepted measures of lung function in patients with moderate to severe 

airways disease are not sensitive to intervention and do not adequately reflect the 

well-being of patients. QoL measurement may be a more precise tool to monitor 

clinical outcomes and drug efficacy

• Method for quantifying dyspnea
– Dyspnea is a subjective sensation.  Furthermore, patients subconsciously alter their activity to 

minimize dyspnea resulting in underreporting of the problem on questionnaires.  Consequently, it is 

both difficult to quantify and important to prevent or treat.  Two possible approaches to this problem 

are the development of a better outcomes measure of the sensation of dyspnea and a better 

physiologic measure of the underlying causes dyspnea such as air trapping. .  A validated and 

accepted outcomes measure would facilitate approval of the label indication because a specific 

regulatory approval for this indication requires significant improvement in a “patient reported 

outcome” for dyspnea.
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How to participate in IMI?

• By providing input on the IMI Strategic Research 
Agenda via the IMI website (www.imi-
europe.org);

• By participating in the actual implementation, via 
IMI Projects;

• By Providing input and feedback on IMI progress 
and way forward, via the IMI Stakeholder Forum.
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How to Provide More Effective, Safer 
Medicines Faster?

• IMI is about R&D processes from target identification to 
pharmacovigilance;

• IMI is about tools and understanding of diseases, not about 
medicinal products;

• IMI is a unique public and private sector collaboration based 
on science and transparency;

• Member States have a critical role to play to make IMI a 
success for all ����%�� �
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IMI Approval Process - 2007 
Timelines

• Adoption by the European Commission March

• Submission to the European April 
Competitiveness Council 

• Consultation of the European Parliament April

• Approval by the European Council November 

• Calls for Proposals December



22

‘omics

IT

Imaging

Better understanding of 
disease/drug mechanisms

Better medicines, faster

More efficient drug 
discovery and development

Health benefits for 
EU citizens

Understanding
human 

physiology 

Science and technology advances 
present significant opportunities

Pre-competitive
collaborative  

research

Public 
investment

Industry
investment
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Components of the Strategic Research 
Agenda for Innovative Medicines

• Identification of the R&D bottlenecks for new medicines
• Analysis of current strengths and weakness in Europe
• Recommendations to address bottlenecks
• Definition of the necessary research and technical priorities in the 

medium to long term
• Estimation of resources and timelines
• Framework agreed upon by all stakeholders to foster productive 

Public-Private-Partnerships
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Applying new technologies to drug discovery 
a development requires the active 
participation of all stakeholders

Research based
Pharmaceutical industry

SMEs Regulators

AcademiaPhysicians/healthcare
professionals

Discovery
research

Preclinical
develop

Translational
medicine

Clinical
development.

Pharmaco
vigilance

EU policy
makers

Member State
policy

makers

Patients
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Goal : improve clinical performance and early access to 
innovative medicine: 

� Patient databases
� Biomarkers markers validation
� Tissue banks
� Imaging
� Develop a better common understanding of the trade-off 

between risk and reward that comes with innovation

Main recommendations :
� Stimulate translational medicine in an integrated fashion
� Create disease specific imaging networks
� Develop partnership with regulators for innovative clinical trial 

design and acceptance of biomarkers

Efficacy Research Priorities -
Inflammation
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EFFICACY – Detailed Recommendations

• Develop better understanding of disease mechanisms,
• Develop in vitro and in vivo models predictive of clinical efficacy,
• Develop in silico simulation of disease pathology,
• Stimulate translational medicine,
• Create disease-specific European Imaging Networks,
• Create disease-specific European Centres for validation of omics-based 

biomarkers,
• Co-ordinate the development of national patient networks,
• Form European consortium to address value demonstration,
• Develop a framework in partnership with the regulators for innovative 

clinical trial design and analysis.
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