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Abstract
[bookmark: _Ref456255471]Asthma is a major health problem in Europe today. It affects 30-50 million people in the European Union, throughout the lifecycle and across every part of society. There is no cure, treatment options are limited and many people have little control over their symptoms, living at risk of potentially life-threatening asthma attacks. The burden of asthma is at the level of tens of billions[footnoteRef:1] every year, a number multiplied when comorbidities are taken into account. Nevertheless, research breakthroughs and new opportunities made available through European research initiatives and examples from public health programs suggest there is now a real chance for delivering change. Whilst many other areas of medical research are saturated, asthma has historically been underfunded and not prioritised, meaning that real breakthroughs would be  within reach if initiatives were to be prioritised and funded. Further, these breakthroughs have the opportunity to provide substantial economic, as well as a societal, benefits. The large unmet need for asthma treatments means there are large economic opportunities for companies investing in asthma research to benefit from global markets, which are already multibillion and expected to grow as the global prevalence of asthma increases from 300 to 400 million by 2025. The European Union is uniquely poised to take advantage of this substantial market opportunity and build its industrial competitiveness and economic growth. [1:  European Respiratory Society White Book (2nd Ed) 2012. Asthma in Adults (P. Cullinan & F Chung)] 

This document outlines the need and opportunity to address asthma at the European level through multi-sector research collaboration. It shows how asthma is the ideal condition for promoting industrial competitiveness in the Europe Union whilst addressing a major societal challenge. It consolidates the views and experiences of a core group of stakeholders, including academics, patient associations, industry representatives and regulators. It is intended to inspire a wider group of stakeholders that will bring in additional input and eventually shape a partnership to transform the challenge of asthma in Europe and worldwide.



Asthma in Europe: A societal challenge and opportunity for competitiveness
Asthma is a highly prevalent condition associated with a high morbidity and mortality across every part of society. Today it affects 30-50 million people of all ages in Europe[footnoteRef:2], often starting in infancy and persisting throughout the lifetime. The impact of asthma is growing and the condition remains a major global health challenge, affecting more than 300 million people worldwide and at least 10% of all Europeans, around 5-10% of who have asthma so severe that current treatments do not work. To put this into context, this represents over 5 million people. People with severe asthma live with life-threatening symptoms and have to rely on treatments that often have severe side-effects, having a heavy impact on their quality of life. [2:  Global Initiative for Asthma (GINA), 2004] 

People with both severe and milder forms of asthma live at risk of life-threatening asthma attacks, leading to at least 500,000 hospitalisations each year[footnoteRef:3]. These are sudden and abrupt increases in symptoms that result in enormous morbidity, preventable mortality and a large proportion of asthma healthcare costs. Asthma attacks are less amenable to currently available treatments but that could change with emerging and future treatments. [3:  Global Asthma Network (2014), The Global Asthma Report. ] 

Asthma typically begins very early in life - much earlier than other chronic diseases - and consequently imposes a high lifetime burden on individuals, their caregivers and the community, affecting their quality of life, education and work performance. It is the most prevalent long-term condition in children: more than a third of the paediatric population goes through the experience of recurrent wheezing and up to 25% of children live with chronic asthma in some European countries[footnoteRef:4].  [4:  European Respiratory Society White Book (2nd Ed), Asthma in Children, available at: http://www.erswhitebook.org/chapters/childhood-asthma/] 

[bookmark: _Ref456175533]This results in high socio-economic impact, causing an estimated total economic cost of more than €70 billion annually1. This economic burden includes the costs of direct primary and hospital healthcare that are estimated to be close to €20 billion per annum, the costs of lost productivity €14 billion1 and the monetised value of disability-adjusted life-years (DALYs) lost over €38 billion1. Close to one million disability-adjusted life years are lost due to asthma in Europe every yearError! Bookmark not defined.. It is evident that the direct and indirect costs of asthma are substantially high and keep rising due to the increasing prevalence of the disease. This entire social and economic burden has major effect on Europe’s economic prosperity and growth prospects.
Despite many advances in the understanding of asthma over the past few decades, treatment options are inadequate for many people with asthma. There is currently no cure, treatment options are limited and many people have little control over their symptoms. Despite this, it remains under-prioritised in the EU research agenda. Only 0.5% of the FP7 Health research budget was devoted to asthma and COPD (€30m)[footnoteRef:5] – by comparison, the total EU contribution for cardiovascular conditions was over €163m, and over €618m for brain research. [5:  Decramer M, Sibille Y, eds. European Respiratory Roadmap. Sheffield, European Respiratory Society, 2011.] 

Yet, these facts also mean that asthma presents a real opportunity for the European Union to address a major societal challenge whilst driving substantial economic growth. The high global prevalence of asthma (expected to grow to over 400 million patients globally in the next decade, with an equivalent multibillion global market), its historical underfunding, and the unmet need for new treatments represents an enormous commercial opportunity for the development of new treatments in this area. This paper sets out how the EU is poised to take advantage of this opportunity through investment in research with high commercial potential that can radically improve the Union’s research agenda and public health.
Europe at the forefront of a medical research revolution: An opportunity for change
This is an exciting time for science with the opening up of new frontiers of personalised medicine, genomics, biomarkers and phenotyping. Europe is on the cusp of a new era of research and innovation that can lead global health technology. Foremost there has been demonstrable success in European asthma research to achieve better understanding, prevention, diagnosis, monitoring, treatment and management of asthma over the past two decades. The current research gaps have been identified and an opportunity lies in front to fill these gaps[footnoteRef:6]. The promises of the digital revolution may become the panacea for the long elusive effective self-management of long-term conditions. Advances in genetics and stratification offer a radical approach to old medical challenges, offering life-changing benefits for people who do not respond to conventional treatments. Big data can be harnessed to help healthcare professionals and policy makers to make efficient judgements about how and when to treat people and improver healthcare systems, using digital technologies to drive advancements. This is particularly relevant in asthma, due to its large prevalence. e-Health initiatives can now provide personalised medicine by offering new devices and programs. [6: European Asthma Research and Innovation Partnership state of play document] 

Yet research should be supported by appropriate policies and successful initiatives at national level can be found there as well. Significant reductions in asthma hospital admissions, mortality and costs have been achieved through successful public programmes in Finland, France and Poland, demonstrating that asthma control programmes have the potential to deliver solutions that are cost effective[footnoteRef:7]. For instance, the National Asthma Programme in Finland has achieved a reduction in costs per patient per year by 36% in ten years[footnoteRef:8]. [7:  Selroos et al. National and regional asthma programmes in Europe. Eur Respir Rev. 2015 Sep;24(137):474-83. doi: 10.1183/16000617.00008114]  [8:  Haahtela T, Tuomisto LE, Pietinalho A, et alA 10 year asthma programme in Finland: a major change for the better. Thorax 2006;61:663–70.
 ] 

The European Union has recognised the opportunity to harness research and innovation as sources of growth and a driver of competitiveness. As part of its Europe 2020 strategy for jobs and growth, the European Union set out to address societal challenges through research and innovation whilst recognising the role that research can play in promoting economic competitiveness. The EU further developed this agenda through its flagship initiative Innovation Union, which recognised the need to promote research in areas of high commercial potential, as well as the need to bridge the gap between research breakthroughs and the market. These aims have been reiterated in commitments to develop Europe’s world-class leadership eHealth and personalised medicine[footnoteRef:9], which set out the potential advantages that research could bring both for healthcare and industrial competitiveness. The eHealth Action Plan is a communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of the Regions. It outlines a vision for Europe. This is aligned with the reflection process on chronic diseases and the reflection process on modern and sustainable health systems required by the Council conclusions on “Innovative approaches for chronic diseases in public health and healthcare systems[footnoteRef:10].  [9:  Commission Staff document - Use of '-omics' technologies in the development of personalised medicine – Commission Staff Working Document – outlines the many potential advantages of this new science]  [10:  Council conclusions “Innovative approaches for chronic diseases in public health and healthcare systems” 2010. COUNCIL OF THE EUROPEAN UNION 3053rd EMPLOYMENT, SOCIAL POLICY HEALTH and CONSUMER AFFAIRS Council meeting Brussels, 7 December 2010.] 

A central theme of these strategies is the need for a more collaborative framework for research that link public and private research stakeholders around common goals, whilst also recognising the role of small and medium-sized enterprises in innovation. Research takes place across a range of sectors.
The European Union has taken several major steps towards delivering this framework and ensuring that breakthroughs not only address societal needs but also improve the competitiveness of the EU industrial base. Through the 7th EU Framework Programme for Research and Technological Development (FP7), the European Commission has invested considerable funding in collaborative medical research initiatives. It has also committed itself to further delivering this agenda through Horizon 2020. 
Another key EU initiative is the Innovative Medicines Initiative (IMI) which is working to improve health by speeding up the development of, and patient access to, innovative medicines, particularly in areas where there is an unmet medical or social need. It does this by facilitating collaboration between the key players involved in healthcare research, including universities, the pharmaceutical and other industries, small and medium-sized enterprises (SMEs), patient organisations, and medicines regulators. IMI is a partnership between the European Union (represented by the European Commission) and the European pharmaceutical industry (represented by EFPIA, the European Federation of Pharmaceutical Industries and Associations). The IMI is in its second stage which runs from 2014 until 2020 and has a budget of €3.3 billion. 
One major asthma project, Unbiased Biomarkers for the Prediction of Respiratory Disease Outcomes (UBIOPRED) was funded in the first round of IMI funding – this project started in 2009, however, there have been no asthma projects in IMI 2.
In the last few years the European Union has put forward European Innovation Partnerships (EIPs) as initiatives to address societal challenges though public and public involvement in innovation, as well as to enhance Europe’s growth and competitiveness. Although EIPs are not a specific focus for the Commission in the future, they have achieved important results in key areas, and have been externally assessed, setting the basis for further improvement and realising the full potential of public-private partnerships. 
And while the European leadership has been renewed and priorities re-evaluated, innovation remains a core European value; the Pact for Innovation, launched during the 7th European Innovation Summit (December 7-10, 2015) puts forward a vision of a bottom-up entrepreneurial spirit and increased interaction between stakeholders[footnoteRef:11]. [11:  www.knowledge4innovationi.eu/7th-eis-outcome] 

Asthma – unmet need and economic opportunity
Asthma is well-placed for driving the establishment of the European Union as a leader in the life sciences research and innovation. Further, asthma initiatives have the potential to catalyse a wider innovation agenda to address long-term conditions in Europe. This section sets out why this is the case.
Asthma is the ideal test condition for personalised-medicine, bioinformatics and eHealth. Advances in personalised medicine will depend on access to large patient cohorts and core phenotype information.[footnoteRef:12] Asthma is notoriously variable and much of the difficulty in understanding it has stemmed from the multiplicity of phenotypes. The treatment pipeline for severe asthma is exciting, as it significantly takes advantage of stratification, having the potential for future breakthroughs in personalised medicine, genomics and biomarkers. [12:  Commission Staff document - Use of '-omics' technologies in the development of personalised medicine] 

The evidence base underpinning asthma self-management is well established. Out of all conditions, asthma has the best case for potentially effective self-management and improved outcomes. Approximately 80 per cent of people with asthma could effectively self-manage, primarily through medication adherence; yet compliance is still a major challenge. 
Further to being an ideal condition to benefit from these areas, research investment in asthma would also build on many existing initiatives in the European Union. The IMI U-BIOPRED project is an example of a public-private partnership in pharmaceutical research, demonstrating remarkable outcomes[footnoteRef:13]. The digital health programme MyAirCoach is demonstrating how research can lead to improvements in self-management. [13:  http://www.europeanlung.org/en/projects-and-research/projects/u-biopred/home ] 

In a number of countries, different combinations of stakeholders have built registries for severe asthma. Widening the scope of such partnerships, both geographically and in relation to contributors, will multiply their impact. These approaches could be expanded, by integrating existing data sources in ways they can be analysed as if in a single European registry. With increasing amounts of data available and rapidly progressing analytical tools and techniques it will be feasible to understand asthma better and provide evidence for prediction and prevention.
Asthma is an ideal theme for the next generation of large scale innovation initiatives. The size of the problem and it socioeconomic impact, the potential for improvement and eventual solution, the wide implications in the economic process and interactions at various levels of the innovation chain, establish asthma as a European priority to be resolved through innovation. Asthma is tightly linked to lifestyle choices and therefore can be targeted through innovations in a multitude of fields, including air quality control, indoor environment, exercise, nutrition, transportation etc. Emerging fields of high importance and potential, such as diagnostics and e-health[footnoteRef:14] [footnoteRef:15], have been prioritised in multi-stakeholder discussions organised by EARIP. Nevertheless, coordination and alignment of the wide spectrum of ongoing activities is recognised as equally important.   [14:  L. Garcia-Marcos, MD (Murcia, Spain), J. L. Edwards, BSc (London, United Kingdom), E. J. Kennington, PhD (London, United Kingdom), S. Walker, PhD (London, United Kingdom) What Are the Priorities for Future Research into Diagnostic Tools for Asthma? A Pan-EU Consensus Exercise. In: American Thoracic Society conference; 2016 May 13-18; San Francisco, USA. A1430]  [15:  L. Garcia-Marcos, MD (Murcia, Spain), J. L. Edwards, BSc (London, United Kingdom), E. J. Kennington, PhD (London, United Kingdom), S. Walker, PhD (London, United Kingdom). What Asthma Self-Management Tools and Systems Should Have Higher Priority in Future Research: A Delphi Exercise from the EU. In: American Thoracic Society conference; 2016 May 13-18; San Francisco, USA. A2669 ] 

The European Asthma Research and Innovation Partnership - a transformative agenda for European research and innovation
The European Asthma Research and Innovation Partnership (EARIP) is a European Commission-funded pan-European initiative designed to inform the EU research and innovation priorities by bringing together key stakeholders across a wide range of disciplines. The aim is to develop a coordinated agenda for asthma research and innovation that will position Europe as a front runner addressing this major health and societal challenge[footnoteRef:16].  [16:  S. C. Masefield, MA (hons) BHSC (hons) (Sheffield, United Kingdom), P. Powell, PHD (Sheffield, United Kingdom), E. J. Kennington, PhD (London, United Kingdom), J. L. Edwards, BSc (London, United Kingdom), K. Cowan, MA coaching and mentoring practi (Southampton, United Kingdom), L. Metcalf, BSC Biology (Southampton, United Kingdom), S. Walker, PhD (London, United Kingdom). Driving Investment in Asthma Research in Europe: Priorities to Prevent, Cure and Manage Asthma More Effectively. In: American Thoracic Society conference; 2016 May 13-18; San Francisco, USA. A2668 
] 

 In order for this to happen, research should focus on areas with high potential for commercial breakthroughs, and where stakeholders are linked around a common goal. This presents an opportunity for the EU to build on its existing initiatives and strength in life sciences to deliver healthcare benefits and promote competitiveness. 
Beyond the development of an EU-wide observatory of practice in innovation, a proactive and incentivised adoption of best practices can be at the core of an architecture professionally designed to drive systemic change.
On the other hand, platforms streamlining communication and closer links between innovators, policy makers and regulators, will make sure to speed up market uptake, crucially involving the Member States. The framework should be straightforward and easy to understand and join for all potential participants. A stakeholder mapping exercise initiated through EARIP revealed the width and potential of the area and forms the basis for reference and expansion into a prospective registry (Figure 1).
Patients and the public should be at the core of attention to ensure that policy makers, health care professionals and industry players hear their perspective and design their research and other activities around their needs. They should be involved in the research process, from planning until implementation and dissemination and help industries to understand their unmet needs in order to produce targeted effective treatments. The European Federation for Allergy and Airways Diseases Patients Associations (EFA), a European alliance of 41 allergy, asthma and chronic obstructive pulmonary disease (COPD) patients’ associations in 25 countries representing 30% of European citizens currently living with these diseases, is working towards this direction by engaging patients and facilitating their communication with various bodies and the production of patient education materials. Health care professionals and researchers constitute another key element of the partnership and major professional organisations such as the European Respiratory Society (ERS) and the European Academy of Allergy and Clinical Immunology (EAACI) are already raising awareness from specialists, producing and supporting the implementation of guidelines to increase the quality of asthma care throughout Europe.
The intellectual assets being delivered in 2016 by the European Asthma Research and Innovation Partnership present a once in a generation opportunity to attract investment to asthma research and accelerate much-needed breakthroughs to benefit the hundreds of millions of people with asthma globally. In addition, it would set a new precedent for research that can act as a precursor for breakthroughs in long term conditions.
The Call to Action: A demand driven research agenda
Europe is ideally placed to capitalise on the research potential of this agenda. The solution to the asthma problem cannot arise from individual actions at national level. Policy, research and innovation across Europe should work together to leverage infrastructures and human capacity that can be found at national level. European institutions and stakeholders need to respond collectively to these challenges. Radical improvements in asthma outcomes and its related impact on the overall European economy are only achievable through a coordinated and concerted approach at international level. 
[bookmark: _GoBack]Our calls/recommendations
· a strategic research framework for asthma
developed in consultation with stakeholders, to ensure public and private resources are focused on research priority areas (Demand driven agenda for public and private action)

· a commitment to address asthma at a European level

· adoption and dissemination of the research priorities/Roadmap and recommendations established by EARIP 

· an Innovative Medicines Initiative (IMI) project is established with a range of public and private partners addressing the full spectrum and various subgroups of asthma 

Existing multi-stakeholder hubs and consortia with proven innovative capacity can act as catalysts for expansion. A successful example is the Global Allergy and Asthma European Network (GA2LEN), a flagship FP6 Network of Excellence, which remains sustainable, and has served as an innovation forum for a large number of academic, civil society and industry partners[footnoteRef:17].  [17:  GA²LEN, The Global Allergy and Asthma European Network, http://www.ga2len.net] 

Following a number of workshops with various stakeholders[footnoteRef:18] [footnoteRef:19] [footnoteRef:20] , EARIP proposes that if proper action is taken, it would be possible to reduce asthma burden in Europe by 40% within next 10 years. A number of indices, such as hospitalisations, deaths, prevalence and cost can be utilised as further milestones reflecting the societal impact. To achieve this, research results should be rapidly incorporated in commercial application and impactful public health programs. A number of streams should focus on prevention, early-diagnosis, effective treatment, self-management and understanding of the severity spectrum of the disease.  [18:  EARIP Workshop on the “Establishment of a European Innovation Partnership (EIP) on Asthma”, (2014), A proposal for the Vision of a EIP on Asthma, ERS International Congress, Munich, Germany ]  [19:  EARIP Workshop, “A European Innovation Partnership for Asthma: make innovation work”, (2015), EAACI Congress, Barcelona, Spain]  [20:  EARIP Workshop, “European Innovation Partnership Steering Group meeting”, ERS International Congress, Amsterdam, The Netherlands ] 
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