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Key Hurdles in Pharma R&D 

 Disease heterogeneity 

 Lack of predictive biomarkers 

for drug efficacy/ safety 

 Insufficient pharmacovigilance tools 

 Unadapted clinical designs 

 Societal bottlenecks 

 Lack of incentive for industry 



Innovative Medicines Initiative: 
Joining Forces in the Healthcare Sector  



 

 
  

   Open collaboration in public-private    

       consortia (data sharing, wide  

       dissemination of results)   

   “Non-competitive” collaborative   

        research for EFPIA companies  

   Competitive calls to select partners of 

  EFPIA companies (IMI beneficiaries) 

   Key Concepts 



Building an IMI Project (1/2)  

Submission of  

Expressions of Interest  

First Peer review  

First ranked consortium 

Invitation to submit 

Full Project Proposal 

Competition  

between 

applicants’  

consortia 
(potential IMI beneficiaries) 

• By applicants’ consortia 

  (academics, SMEs, Patient org….) 

• Independ. experts + EFPIA coordin.  
 

• Independ. experts 

• Approved by IMI Governing Board 

•  to first ranked applicants’ consortium 

  + EFPIA consortium 

assessment 

ranking 



Submission of  

Full Project Proposal  

Second Peer review 

(including ethics)  

Approval of Full Project 

Proposal 

Joint Preparation  

of  

Full Project 

Proposal 

• By full project consortium 

  (first ranked applicants’ consortium 

   + EFPIA consortium) 

• Independent experts  

• by IMI Governing Board 

Building an IMI Project (2/2)  



Private  

Investment 

in kind 

(€ 1 billion) 

 

 

EU Public  

Funding 

cash 

(€ 1 billion) 

 

EFPIA 

ACADEMIA 

HOSPITALS 

PATIENTS’ 
ORGANISATIONS 

SMALL AND 
MEDIUM-SIZED 
ENTERPRISES 

REGULATORS 

Pharma 1 

Pharma 2 

Pharma 3 

Pharma 4 

Pharma 5 

Pharma 6 

A Typical IMI Consortium 



Nature Medicine 

18: 341, 2012 



Key Figures of 37 On-going 

Projects 



Scientists in IMI Projects (Calls 1-3) 
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Call
3
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# of researchers 

Individual Participation Calls 1-3*   

Public

EFPIA

On average in calls 1-3 there are 100 participants per project 
*the numbers are based on the data available and might be underestimated  

(data sources: staff listed in the Technical Annex, for call 1 also data from interim reviews and project websites ) 



Projects Address Hurdles in R&D 



 Establishment of robust validated models for drug 

development 
 e.g. first human β cell line - diabetes, Tg models - AD, translatable challenge 

models – AD, chronic pain 
 

 Elimination of poorly predictive pre-clinical models 
 

 Novel biomarkers 
e.g. AD, pain 
 

 Novel targets 
e.g. pain 
 

 More effective approaches to predict adverse drug effects and 

late attrition (discussed at early stages with regulators) 
 e.g. in silico model to predict cardiac toxicity, translational biomarkers - cardio, 

renal and hepatotoxicity 

How Does IMI Improve R&D  

Productivity?  



 Agreeing development and regulatory submission of key 

standards for drug development 
 e.g. diagnostic criteria - severe asthma, virtual carotid histology - diabetic 

macroangiopathy,  biomarker qualification strategy 
 

 Developed new international consensus for definition of severe 

asthma 
 

 New patients reported outcome in COPD 
 

 More efficient patient enrolment in clinical trials (localisation of 

patients for targeted clinical trials) 
 e.g. clinical investigator network - antibiotic development and autism, patient 

involvement, electronic health records 
 

 Faster and cheaper clinical trials  
e.g. schizophrenia, Alzheimer’s disease 

How Does IMI Improve R&D  

Productivity?  



Expected output 
NEWMEDS PHARMACOG EU-AIMS EUROPAIN 

Mechanistic knowledge 

  
 √ √ 

√ 
  

√ 

Patient stratification   √ √ √ √ 

Standardized model    

-  in vitro -     √   

Standardized model    

- in vivo -  √ √ √ √ 

Predictive biomarkers 

- genetic -  
√ √ √   

Predictive biomarkers 

 - "omics" -  √ 
√ 
  

√ √ 

Predictive biomarkers 

 - "imaging" -  √ √  √ √ 

Early involvement of  

 regulators      √ √   

Closer Look – CNS Disorders 



Novel Methods leading to New 
Medications in Depression 
and Schizophrenia 

Phase 2a 

Phase 1 

      Phase 2b       Phase 3 
     Sub 

mission Discovery phase 

 2 Clinical trials initiated  

Workshop on Negative symptoms held 

Validated cognitive and electrophysiological 

batteries in animal models  

 14 animal models of schizophrenia 

evaluated in a proteomic markers panel 

Identified phenotypes associated with schizophrenia CNVs (1300 

subjects) 

Developed animal models carrying the CNVs 

Developed animal-human 

imaging methodology 



Advancing Science and 
Treatment of Alzheimer’s Disease 

The Objective: 

To develop and validate the models required to increase 

the effectiveness of the drug discovery process in 

Alzheimer’s disease  

 

 

Progress: 

 Established a translatable challenge model based on sleep deprivation in 

three different species 

 Development of a translatable, cognition touchscreen methodology for 

rodents (NEWMEDS) 

 Identified novel biomarkers that follow disease progression in Tg mice 

 Optimized 4 clinical study designs based on literature reviews, protocols and 

data from EFPIA clinical  studies (250 subjects planned) 



Understanding Chronic Pain and 
Improving its Treatment 

Progress: 

Identification of CXCL5 as novel translatable pain target (Dawes et al, 

2011) 

Pooling data from 43 trails to understand the mechanism of action of pain 

medications and identify factors important in placebo response 

Developed translatable experimental models: evoked pains (cold), 

neuronal activity (µENG), quality of life (anxiety), imaging biomarkers  

Discovered new imaging biomarkers of brain activation related to chronic 

pain: “Predictors of response – a randomized, double-blind, placebo-

controlled, cross-over study” on-going at two sites in Denmark 

 



As a man ages, the number of de novo 
mutations in his sperm increases, and the 
chance that his child would carry a deleterious 
mutation that could lead to autism or 
schizophrenia increases proportionally. 

Developing New Knowledge on 
Autism Spectrum Disorders 



Science Publication - Autism  

Animal Study Offers Prospect 

Of Autism Treatment 

Roche, in collaboration with 

Seaside Therapeutics, is testing 

treatments for autism spectrum 

disorders, targeting the mGlu 

receptors. 

Roche: New Findings From A 

Preclinical Study Of Autism 
 

“The pharmaceutical company Roche along with 

the Biozentrum has discovered new insights to 

the study of autism.” 

 

“Synaptic connections in the brain of 

an autistic mouse” 

 

New Scientific Research Attacks 

Behaviors In Autism 

 
“According to Swiss drug maker, Roche Holding, 

Changes in the brain caused by autism can be 

reversed in mice, a new preclinical study 

showed, opening a potential path to develop a 

treatment for the incurable disorder.”” 

 

11 stories, 3 top-tier 

The Emerging Biology of Autism 

Spectrum Disorders 



Closer Look – Respiratory Disorders 

Expected output U-BIOPRED PROactive PREDICT-TB 

Patient stratification  √ 

Standardized model    

-  in vitro - √ √ 

Standardized model/tools    

- in vivo -  √ √ √ 

Predictive biomarkers 

- genetic -  
√ √ 

Predictive biomarkers 

 - "omics" -  √ √ 

Predictive biomarkers 

 - "imaging" -  √ 

Patient involvement 
√ 

 
√ 

 

Early involvement of  

 regulators   √ √ √ 



Unbiased Biomarkers in the Prediction  
of Respiratory Disease Outcome 

The Objective  

Developing biomarker profiles from molecular, physiological, and 

clinical data integrated by into handprints for the prediction of clinical 

course, therapeutic efficacy and identification of novel targets in the 

treatment of severe asthma 

Progress 
 Developed an international consensus on diagnostic criteria 

 Creating novel phenotype ‘handprints’ by combining molecular, 

histological, clinical and patient-reported data – validation and refining 

is on-going 

 Two novel animal models have been identified (FCA/HDM, CT & MRI imaging 

of chronic HDM model) 

 

 Preparation and recruitment for cohort clinical study have started, 

14 centres across Europe targeting 1025 subjects, to  validate the 

handprints for their predictive efficacy in gold standard and 

experimental therapeutic intervention  



             Progress: 

Evaluated 104 PA instruments with ≈ 500 publications, 2000 items, 16 

qualitative studies, 91 validation studies             draft of the conceptual model 

Developed a conceptual framework based on available evidence and 23 

one-to-one interviews + 8 focus groups of 55 patients in 4 different countries 

Completed investigation of 6 activity monitors in laboratory studies, field 

studies and the usability study– 2 monitors were selected 

Completed initial validation of PRO tools - 5 centers, 280 patients          one 

of the largest validation study undertaken in COPD 

  

Physical activity as a crucial patient 
reported outcome in COPD 

The Objective: 

To develop, validate and approve a new patient reported outcome 

capturing the experience of Physical Activity by patients with COPD 

 



Closer Look– Diabetes 

Expected output IMIDIA SUMMIT DDMORE DIRECT 

Knowledge management  

   tool 
√  

 √ 
 

√ √ 

Mechanistic knowledge √  √   

Patient stratification      √   √ 

Standardized model    

-  in vitro -  
√     

Standardized model    

- in vivo - 

  
√ √   √ 

Predictive biomarkers 

- genetic - 
  √   √ 

Predictive biomarkers 

- "omics" -  
√ √   √ 

Predictive biomarkers 

- "imaging" -  
√ √   √ 

Early involvement of  

regulators  

  
  √     



IMIDIA: New knowledge on b cells   



Surrogate markers for micro- and 
macro-vascular hard endpoints  in 
diabetes 

The Objective 
Development of surrogate markers for micro- and macro-vascular 

complications in diabetes to predict risk and monitor the effect of 

interventions 

 

Progress: 
 Phenotype definitions 

 GWAS large scale data generated, genome associations candidates 

identified  
(5000-T1D, 7300-T2D nephropathy, T2D/CVD 13700 )  

 Completed lipodomics and progressing metabolomics screening – initial 

analysis identified candidate biomarkers (>2700 readouts) 

 Developed first prototype for virtual carotid histology           patent 

application! (20000 carotid exams performed) 

 Established new animal models  



eTOX:  In silico toxicology 

 Builds a large searchable database containing drug toxicity-related data 

      extracted from relevant pharmaceutical pre-clinical legacy reports 
 

 Develops innovative methodological strategies and novel software tools to 
predict toxicological profiles in silico 

 
25 Partners 

– 13 EFPIA companies 

–   8 Public organisations 

–   4 SMEs 

J. Chem. Inf. Model. 51:483-92 (2011) 

An innovative multi-scale modelling strategy  

for the prediction of cardiotoxicity has been 

developed, successfully tested and published 

First achievement 



eTOX: A key role for SME 

Nature Biotechnology, 29: 789, 2011 



Development of liver injury alert algorithm for real time patient assessment and 

comparison with  the efficacy of the routine examination  

 

The new strategy  was much more efficient in identifying potential liver injury 

incidents, 12x more cases were identified than with the standard strategy 

 

The cases identified with the centralized strategy were much milder allowing for 

timely intervention 

 

This new approach presents a significant improvement in timely 

identification of DILI cases and will allow faster intervention to prevent 

from more serious events, such as liver failure 

SAFE-T: Development of novel  
biomarkers for drug development 



How are your results improving R&D productivity? 

How is your project impacting patients? 

How will the project outcomes improve 

healthcare? 



4th Call Projects 

COORDINATOR 
Duration of the project  

(months) 
Maximum IMI JU contribution  

(Mio EUR) 

TOPIC 1 - EMIF GSK 60 24,356,849 

TOPIC 2 - eTRIKS AstraZeneca 60 10,309,818 

TOPIC 3 - COMPACT SANOFI 60 10,184,921 

TOPIC 4 - OrBiTo AstraZeneca 60 8,975,392 

TOPIC 5 - CHEM21 GSK 48 9,829,638 

TOPIC 6 - StemBANCC ROCHE 60 26,000,000 

TOPIC 7 - K4DD BAYER 60 8,286,932 

TOTAL     97,943,550 



 Industry partners will have access to unique high-quality Joint European Compound 

Library  

 ≥ 300.000 compounds from industry partners – €60m ‘in kind’ contribution 

 200.000 compounds from public partners 

 Industry-like lead discovery platform available for public projects - focus on value 

generation 

 Addressing ‘intractable targets’ 

 48 high throughput screening projects per anno 

 Support in assay development 

  Sustainable model for the screening centre to establish independent business entity 

5th Call: European Lead Factory 

 



6th Call for Proposals 2012 

“Combating Antibiotic Resistance” 

NEWDRUGS4BADBUGS (ND4BB) 

 





The Broad Picture of the IMI  

Anti-Microbial Resistance Programme 

 

 As a public-private partnership aiming at removing bottlenecks  

     in drug development, IMI is the ideal instrument to solve 

 the scientific challenges, to provide the necessary incentives  

 for industry and to revisit the regulatory environment in order 

 to reinvigorate R&D on antibiotics 

 

 The 6th Call  is the first Call of a series of IMI Calls  

     which will address additional major challenges in the near future 

 

 First clinical trials were selected according to products that are  

    ready to be tested in view of a rapid introduction in clinical care 

 



Architecture of the IMI Anti-Microbial 

Resistance Programme 

	



Two topics 

• Developing a framework for rapid assessment of vaccination 

benefit/risk in Europe  

• Incorporating relative effectiveness research into 

development strategies 
 

Budget 

• EFPIA contribution: €13 Million 

• Maximal IMI JU contribution: €13 Million 
 

Timelines 

• Call launch: July 2012 

• Deadline for EoIs submission: 09 October 2012 

• Grant agreement signature: Q2 2013 

Call 7 for Proposals 



Call 8 for Proposals 

Two topics part of the Anti-Microbial Resistance Program: 
• Fighting Staph. aureus infections: epidemiological studies 

    and clinical trials with a monoclonal antibody 

• Discovery and development of new drugs from gram- infections 
 

Additional two topics 

• Developing an etiology-based taxonomy for human diseases 

    (Rheumatoid arthritis, Lupus, Parkinson…) 

• Building a European bank to hold and supply iPS stem cells 

 
 

Call launch:  Mid-December 2012 



The Future of IMI 

Budget to be committed by end of 2013:  

• 3 to 4 Calls launched 

 

Projects started in 2013- 2014 will run until  

2018 – 2019 

 

Any future PPP will be part of Horizon  

2020 and launched in 2014 



A future PPP under Horizon 2020 

Moving forward with a PPP in Innovative Health Research 
• Will be based on experience from IMI 

 

Criteria to be fulfilled: 
• Added value of action at the Union level 

• Scale of impact on industrial competitiveness, sustainable growth and socio-

economic issues 

• Long-term commitment from all partners based on a shared vision and clearly 

defined objectives 

• Scale of the resources involved and the ability to leverage additional 

investments in research and innovation 

• Clear definition of the roles for each of the partners and agreed key 

performance indicators over the period chosen 

 

• Continued partnership with EFPIA 

• Plan to enlarging partnership to include vaccine, medical imaging and 

medical information technology industries 



Keep up to date 

• Visit www.imi.europa.eu 

• Sign up to the IMI Newsletter  

• Follow us on Twitter: @IMI_JU 

• Join the IMI group on LinkedIn 

• Questions? E-mail us: infodesk@imi.europa.eu  



THANK YOU ! 
Hugh.Laverty@imi.europa.eu 

www.imi.europa.eu 


