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Executive Summary

Objectives

The objectives of the workshop were:


1. Discuss and develop pragmatic models of Pharma (Rx) company – Diagnostic (Dx)
company partnership informed by approaches that have been successful in the past. 

2. The building of network of companies interested in stratified medicine


3. The identification of enabling activities/infrastructure that could be taken forward 
by Technology Strategy Board (TSB) through a stratified medicine Innovation Platform
The meeting was organized as a series of keynote presentations followed by discussion groups (see Annex 2 for the workshop programme) focused on the areas of business models or infrastructure requirements associated with stratified medicine system development. The outputs were in the form of a prioritized list of issues which are listed in the main body of this report, with some explanatory comment where appropriate.
Key findings
It is clear from the set of issues outlined below that the development of stratified medicines systems is a complex operation and that one business model does not suit all companies. However, the fact that companies are now participating in the identification of solutions to these complex issues is a step forward. A consolidated, business focused but inclusive network will build on this activity and help develop UK expertise in this field.

One of the main issues highlighted by all of the groups during the workshop was the importance of links, not only between diagnostics and pharma companies but also with the academic and clinical base.

Other issues that emerged included:

How best to support the development of the UK Dx sector and enable greater Dx company leadership eg:

· Enabling the Dx sector be more proactive in identify promising therapeutic areas?            

· Exploiting opportunities for Dx companies to act as lead partners in stratification studies of existing drugs (including generics)

· Facilitating and incentivising Dx R&D (promising areas included: stratification by HLA type and drug metabolising capability – eg CYP)

· Investigating the cost/benefit of therapeutic-diagnostic co-development for healthcare providers
· Developing frameworks for demonstrating clinical utility of Dx leading to value based pricing – engaging organisations such as NICE and developing demonstrator case studies

Promoting open innovation (open information) models of activity involving pharma, Dx companies and academics
Creating networks and fora to support Pharma-Dx discussion/partnership
Biobanks – standardisation of protocols and access arrangements for industry were seen to be particularly important

Following on from this last point, the access to samples for the validation of new biomarkers and their subsequent commercial exploitation was a major concern. It was recognised that generating such samples would involve developing links with clinicians and specific ethical issues (eg multiple testing of single sample sets etc) would need to be overcome.

The workshop substantially contributed to the objectives in that information was generated that will contribute to the understanding of business models applicable to the development of stratified medicine systems, the identification of key stakeholders and ideas around new infrastructures. 

Next Steps
The findings from the workshop outlined in this document, will contribute towards a number of initiatives including the formation of a new stratified medicines strategy to be delivered by the Technology Strategy Board. The objectives include:



1. To develop ways to support UK industry in general and the Dx sector in particular eg:

· Identify promising therapeutic areas for Dx development (as in HIV treatment)?            

· Help create opportunities for Dx companies to act as as lead partners in stratification studies of existing drugs (including generics)

· Facilitating and incentivising Dx R&D

· Developing cost/benefit analyses of stratified medicine systems
· Promoting approaches that help demonstrate the clinical utility of Dx and support value based pricing - engaging NICE and developing demonstrator case studies


2. Promoting open innovation (open information) models of activity involving pharma, Dx 
companies and academics


3. Creating networks and fora for Pharma-Dx discussion/partnership


4. Enabling wider access to existing biobanks (both in academia and industry)  or 
supporting the development of new tissue banks where the need arises
1.
Workshop Report
The focus of the Workshop was Pharma – Diagnostic Company partnership; this was reflected in the nature of the presentations, the broader Workshop programme and the backgrounds and expertise of the delegates. While it was recognised that it was recognised that the activities of other organisations, particularly MRHA and NICE, will have an important bearing on these partnerships, we did not seek to cover these perspectives in this meeting. In addition, while the emphasis of our discussions was on pharmaceutical interventions, it was widely recognised that stratification approaches apply equally to other modalities of treatment.  
1.1
Presentations

The opening presentations, summarized below, were well received and generated a lot of discussion. The slides from the presentations are available on the KTN portal (web page link here). 

John Stageman (AstraZeneca) set the scene for the day and reminded delegates that the results of this workshop would help inform the development of stratified medicine in the UK.

Angela Flannery described the structure of the Technology Strategy Board (TSB) and explained how Innovation Platforms were used to advance the aims of the organisation. She briefly described why the area was important to TSB and highlighted the challenges involved in co-development of a therapeutic with a diagnostic. The figure below summarises the key stages and highlights the complexity of the co-development process.
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Les Farrington, of The Binding Site, described a stratified medicine case study in the therapeutic area of multiple myeloma; he outlined a system for the stratification of multiple myeloma patients based on response to the drug Velcade and the financial arrangements associated with lack of response ie Patients showing a minimal or no response should be taken off the drug, and the drug costs refunded by the drug’s manufacturer. 
Chris Chamberlain, Astra Zeneca, presented the view of the pharma industry. He highlighted the importance of stratification approaches for drug discovery and development and for clinical practice. He underlined the need to meet the ‘real-world’ needs of patients using pragmatic approaches supported by technologies that were generalisable in the NHS and other healthcare systems. The opportunity for stratification to extend into the marketplace was recognized; as a drug was used more and more widely new insights into its clinical utility could be gained, which would inform its future use – creating a virtuous circle of continuing development and refinement. However, this approach would need to be incentivized by payers, through greater reward for the better targeting of treatments. It was proposed that despite concerns on the part of the industry, the pharmaconomic arguments for stratified medicine were persuasive – evidence suggested that the co-development of a diagnostic massively increased the market penetrance of a new drug. Finally, the importance of dialogue with the regulators was emphasized alongside the potential for conditional regulatory approval to make a positive impact.
Steve Little, Qiagen, identified some of the trends driving stratification; broadly, there were: scientific drivers, as we learn more about human diseases; healthcare drivers, reflecting the increasing need to demonstrate clinical and cost-effectiveness; and, regulatory trends with the EMA at the forefront of the thinking. It was reported that something like 1000 cancer drugs were in development and most of these, if not all, had associated biomarker programmes which could give rise to companion diagnostics. Demonstrating clinical utility to standards that satisfied regulators and healthcare providers was the largest barrier to developing a new diagnostic. Most companies would need to do this with the pharmaceutical partner, ideally using the same Phase III trial to demonstrate both the efficacy/effectiveness of the drug and the clinical utility of the diagnostic. The problem of who would meet the stratification needs for generic drugs, given hard pressed NHS budgets, was also highlighted.
Peter Johnston gave a CRUK perspective on stratified medicine and also showed how there could be improved market access for drug-diagnostic combinations. He emphasized the importance of demonstrating clinical utility to drive the uptake of stratification approaches and recognized the difficulties of denying access to treatments on the basis of a diagnostic testing. Prof Johnston then went on to describe CRUK’s proposals for developing a new infrastructure for stratifying cancer patients based on molecular phenotyping. The proposals would build on the existing network of Experimental Cancer Medicine Centres and would help to drive new partnerships between industry, NHS and the Department of Health.
1.2
Discussion Sessions
The facilitated part of the stratified medicine workshop was designed to obtain the opinions of the assembled experts in the field on 2 separate but related subjects:




1. Development models and associated challenges




2. Enablers for successful development

In order to obtain the required information 2 groups (A & C) of approximately 15 people concentrated on issue 1 whilst 2 groups (B & D) focused on issue 2. Opinions were captured by asking delegates to write their comments down on post-it notes in response to a series of questions. The comments were then grouped and the delegates were asked to vote for the issues that, in their opinion, were key. The following report captures these opinions. In reporting the opinions some interpretation was necessary although this has been kept to a minimum.

2.
Development Models and Associated Challenges
2.1
General Comments: 
This group started off by discussing what was meant by the terms Co-development and Retrospective development and the potential implications. It was suggested that Co-development implied that the diagnostic was described on the label of the therapeutic whilst retrospective development implied that the diagnostic was an off label component of the stratified medicine system.
Other general points that were made were:
· We need to develop and maintain UK leadership in this field

· Implementation of stratified medicine systems will enable significant cost savings to the NHS

· Data complexity is an area that needs special focus

· There is a difference between in vitro and in vivo stratification, the latter involving imaging. In other words, the stratifying diagnostic need not be an in vitro molecular diagnostic technique.
· Stratified medicine includes stratification of further diagnosis and imaging as well as the direct stratification of medicines using in vitro diagnostics

· There is a skills gap in this area that needs to be addressed

· It was important that stratified medicine should be clinically driven and focused on patient benefit and clinical utility.
· A prognostic driven pharma market would enable easier stratification

2.2
Co Development

2.2.1 
Drivers

The main drivers behind the co-development business model all seemed to be linked to shared risk/shared reward. The development of the “right”, clinically useful, commercially viable technology is a perennial problem for most SMEs and linking development of a diagnostic to the drug development pipeline of a major pharmaceutical company is perceived as de-risking its development. Of course only a small proportion of drugs in development are ever marketed and therefore it becomes important for a Dx company to partner not only at the right time but also with the pharma company that has a good track-record of getting their drugs to market.

· Shared risk

· Economies of scale

· Development of the right technology

· Shared value creation

2.2.2
Barriers

There were far more perceived barriers to co-development than there were drivers. Most barriers were linked to the differences between Dx and Pharma companies in terms of their regulatory needs, culture, development time-lines and value-systems. There was also a concern that the complexity of co-development and the associated project management could be a barrier.
· Increasingly complex markers

· Different regulatory systems for Dx and Pharma

· Different company cultures

· Different commercial time-lines and value systems

· Unlikely to develop multiplexed systems

· Complexity of parallel project management

· Access to pharma company knowledge

· Capacity of Dx development in the UK may not be optimum

2.2.3
Management

Management of a co-development project needs to reconcile all of the barriers above to realize the benefits associated with the drivers. There was a concern that UK’s global clinical leadership is not being utilized as it should with respect to driving the development and encouraging the uptake of clinically useful stratified medicine systems.
· Major challenge for partnership and alliances

· Clinical leadership to drive uptake

· Risk/reward needs to be reconciled between Dx and Pharma

· Intellectual Property (IP) needs to be managed carefully

· TSB, DoH, other agencies can work together to accelerate adoption

2.3
Retrospective Development

2.3.1
Drivers
The main drivers identified for the retrospective development model seemed to link to the maintenance of flexibility and the avoidance of Dx companies becoming too dependent on one pharma company or one set of drugs in the development pipeline. It was also mentioned that this model may provide a more innovative business approach as the diagnostic isn’t linked with one pharma product. 

· Redeployment of existing assays into existing therapeutic areas

· More innovation as development isn’t just driven by pharma ideas
· Product life-cycle extension, eg extend the patent life of an existing drug with a well designed stratification

· Easier regulatory route

· New market opportunities for Dx companies
2.3.2
Barriers

The major barriers for the use of the retrospective development model were linked to the potential isolation of the diagnostic company which, by definition, holds the majority of the risk. It was interesting to note that comments from delegates from the NHS testing laboratories mentioned that their preferred diagnostic would fit onto their existing clinical chemistry analyzers. This would imply that perhaps an ideal partner for a diagnostics company in the stratified medicines space would be a diagnostic testing platform company.

· Cost of samples for development

· Less financial support for Dx

· Price erosion compared with high value of co-developed product

· All risk with Dx company

· Technology needs to fit with existing infrastructure in testing lab

· Disproportionate cost of development of Dx and drug

2.3.3
Management

The management of the retrospective development of a stratified system could allow the use of the diagnostic for the stratification of multiple therapeutics and not just the therapeutics developed by a single company.
The management process will also depend on whether the stratification is aimed towards efficiency benefits (eg in price or volume) or safety.

If this business model is used correctly there could be a situation where a diagnostic test could open up new commercial opportunities for an existing therapeutic in terms of increased sales or new evidence for regulatory purposes.

It was suggested that Dx companies should stop developing tests and start managing the patient. This would require embedded clinical input into Dx development.

2.4
Other Business Models

A number of other business models were suggested by the groups. These were the sale of tests direct to the consumer, make-to-order and use-to order.
2.4.1
Sale to consumer

There was some discussion around how this would work with prescription drugs. The testing of blood sugar levels to inform self medication of diabetics with insulin is effectively a stratified medicine approach that defines this business model as tests are commercially available to the general public.

2.4.2
Use-to-order

The prototype of this business model would use an existing Dx to stratify an out-licensed drug. This was the case when Prometheus stratified the inflammatory bowel disease (IBD) drug Entecort© licensed from AstraZeneca. This resulted in a 5x increase in sales by volume over a 5 year period (Blair, Personalized Medicine (2010) 7 (2), 143-161).

2.4.3
Make-to-order

An example of this business model is the use of K-RAS mutation Dx tests, offered by several vendors. These tests are featured on the label of therapies such as panitumumab (Vectibix) and cetuximab (Erbitux).
3. 
Infrastructure Enablers for Successful Development
3.1 
General comments
The discussion around the infrastructure enablers for successful implementation of stratified medicines systems highlighted the need for breaking down silos within various stakeholder organizations. Access to samples for the validation of diagnostics was a key theme as was the important role of regulatory bodies.

3.2
Commercial Infrastructure
3.2.1
Drivers

The main commercial infrastructure requirements for successful development of stratified medicine systems turned out to be linked to the development of business processes designed to make alliances easier and the specific communication of the benefits of the systems. It was thought that technology is no longer a barrier to development.

· Win-Win commercial deals

· Protected IP and freedom to operate

· Good commercial value proposition (cost, global volume analysis drives UK development)

· Clear patient benefit 

· Education of patients
· Diagnostic technology is no longer a barrier to stratified medicine system development

3.2.2
Barriers

The commercial barriers with respect to infrastructure requirements for successful stratified medicine system development were numerous and diverse. The barriers can be split into Dx company specific (eg Not enough speculative Dx R&D for investment), pharma company specific (eg Long decision processes) and healthcare system specific (Budget silos in NHS). A recurring theme seemed to be barriers caused by differences in Dx and pharma company culture and the lack of a defined route for NHS adoption.
· Budget silos in NHS

· Long decision processes

· Cost of regulation to SMEs

· Incomplete knowledge of therapeutic area

· Not enough speculative Dx R&D for investment

· Visibility of Dx SMEs to Pharma

· Undervalued diagnostics

· Lack of diversity of test type

· Lack of defined structure for Dx adoption

· Horizon scoping from NHS not identifying stratified medicine

· Multiple Dx platforms

· No value based pricing

· Prioritization of biomarker identification vs diagnostic stratification

3.2.3
Management

· Biobanks – research charity or company sponsored
· Data management – security and handling

· Value/benefit models

· Pharma committing to open-innovation processes

· NICE must have a leading role

· Outsourcing of management to SMEs
3.3
Academic Infrastructure
There seemed to be some debate as to whether the UK is strong academically in the field of stratified medicine. It was mentioned that there are academic strengths in the UK in stratifiable diseases and we certainly have a strong pharma sector and a vibrant Dx SME community. The issues still remain around how these are linked to provide strong and efficient stratified medicine systems. The skills gap was again a concern from an academic infrastructure perspective.

3.3.1
Drivers
· Private and public sector R&D funding

· Access to and better annotation of samples for testing

· Centralized vs decentralized testing for most efficient approach

· Excellence in stratified medicine expertise in the UK

· Skills agenda for graduates

· Academic strengths in several stratifiable diseases in UK

· Biomarker discovery strong in UK

3.3.2
Barriers

· Strong biomarker academic base but not stratified medicine in UK

· Access to industry for academics is a problem

3.3.3
Management
· Common infrastructure to incentivize Dx R&D and uptake

· Communication between industry and academia need to be stronger

3.4
Hard Infrastructure

The major issue with respect to hard infrastructure requirements for stratified medicines development was access to patient samples for proof of clinical utility. It was thought that the NHS would play a major role in the provision of large cohorts of patients for clinical utility trials. Communication between the stakeholders was thought to be key.
3.4.1
Drivers

· Academic/NHS Experimental Medicine Centers
· Common knowledge management tools

· Translational science centers
· New technologies

· Approved analytical platforms

· Falling cost of technology

· Large cohorts of patients

· Centralized testing for the benefits of patients

· The NHS is ideal for testing Dx technology effectively

3.4.2
Barriers

· Skills gap

· Unclear and confusing access to infrastructure

· Care pathways complex and different in different diseases

· No existing bio-bank for the delivery of clinical utility trials

· No standards for the taking, labeling and storage of tissue samples

3.4.3
Management

· National register of who’s working on what

· Database development

· Defined consortia of SMEs willing to work with Pharma

· Opportunity for SMEs working with small pharma

· Cancer biobank

· Pilot exemplars of whole system

· Data protection and security

· Who funds NHS trials? PPP, industry, charities, research councils?

· Combined CRO/intermediate technology institute approach

· Centralized facility as cultural driver for stratified medicine agenda

· Proactive horizon scanning

3.5
Regulation

The key regulatory issue was the need to streamline the regulatory processes of the Dx developments. There was a definite requirement identified for an improved process for providing informed consent for the multiple testing of single clinical samples in clinical utility trials.
3.5.1
Drivers
· Prior regulatory success

· Common consent (sample collection and use)

· New regulations required

· Provide clinical utility data

· Joined-up regulation

· Flexible and informed regulation in UK

3.5.2
Barriers

· Regulatory costs

· Disconnect between NICE and the buyers

· Tougher environment for Dx now

· Informed consent for multiple testing of samples

· No approval or commissioning regime for Dx

3.5.3
Management

· Research into value and benefit models

· Dialogue with and participation of NICE early in process

· Standard procedure for access to regulatory bodies

· Conditional approval within the NHS
Annex 1: Original Brief Document
Stratified Medicine: Pathways to Partnership in Therapeutic-Diagnostic
Development

12th March 2010

BIS Conference Centre, 1 Victoria Street, London, SW1H 0ET

In all cases where treatments are targeted at a subset of the patient population -stratified medicine – a companion diagnostic is required to identify the group of patients in which the intervention is effective.
The diagnostic may be developed in parallel with the therapeutic, which is known as co-development, or retrospectively, either to help gain a marketing authorisation or to demonstrate that the treatment is cost effective within the healthcare system. Co-development appears to be the most efficient model and should be in the best interests of: companies (shorter drug development times maximising the return on investment, smaller and cheaper studies to support regulatory submissions); regulators and evaluators; the healthcare providers; and, importantly, patients. However, co-development presents a number of challenges.
The objective of this workshop is to identify and explore the most efficient development approaches to overcome these challenges with a view to making the UK the most competitive environment internationally for drug and diagnostics development and manufacture.

Aims of Workshop

· To identify ways of working that will enhance the development of Stratified Medicines by both pharmaceuticals and diagnostics businesses.

· To inform business and government on the preferred development paths and support mechanisms to realise an effective Stratified Medicines base in the UK

· To identify the priority steps needed, for business and government, to realise the identified opportunities.

Following on from these aims the outputs will be:

· The development and understanding of business models in stratified medicine

· If appropriate, the building of network of companies interested in stratified medicine

· The identification enabling activities/infrastructure that could be taken forward through a stratified medicine Innovation Platform
Annex 2: Original Programme
	9.30
	Refreshments and registration
	

	10.00
	Welcome and opening remarks
	John Stageman, AstraZeneca

	10.10
	Aims of meeting and The Technology Strategy Board perspective on Stratified Medicine
	Joe McNamara/Angela Flannery, Technology Strategy Board

	10.20
	Companion diagnostics - Friend or foe?

Case study 1
	Les Farrington, The Binding Site

	10.40
	The pharma approach to stratified medicines.

Case study 2
	Chris Chamberlain, AstraZeneca

	11.00
	The diagnostics perspective to stratified medicines.

Case study 3
	Steve Little, DxS

	11.20
	Molecular Phenotyping in the Stratification of Cancer Patients 
	Prof. Peter Johnston CRUK 

	11.40
	Questions/Discussion in plenary
	Chair/Facilitators

	12.15
	Lunch
	

	13.00
	Introduction to workshop sessions 
	Terry O’Neill, Health Tech and Medicines KTN

	13.10
	Groups A & B: Development models and associated challenges

Groups C & D: Enablers for successful development – Infrastructure requirements


	

	14.40
	Tea/Coffee
	

	15.00
	Feedback from workshops
	Facilitators

	15.40
	Summary from TSB perspective

Next steps
	Joe McNamara/Angela Flannery, Technology Strategy Board

	16.00
	Concluding remarks
	John Stageman, AstraZeneca

	16.10
	Follow-on activity
	Sue Dunkerton, Health Tech and Medicines KTN

	16.15
	Close
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	C
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Groups A and C – Business Models
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