











The search for new medicines

America. And even though the market may be less favourable,
successful innovation will still reap substantial rewards. But if he is
right, the industry is in for a bumpy ride.

Sir Michael Rawlins seems to agree. As chairman of the UK’s
National Institute for Clinical Excellence he is greatly concerned
with the cost-effectiveness of medicines. The NICE website
receives some 35,000 hits per day. Half of these come from outside
the UK — the bulk of them from North America. And much of this
interest is from the health maintenance organizations responsible
for providing health care to large numbers of Americans. The
notion that the public is prepared to pay whatever price the drug
industry charges is fading, he believes. Cost-effectiveness is
moving steadily up the agenda.

Changes that could affect drug development are also occurring
in American university research. The boundaries between science
and business, increasingly ‘policed by administrators and lawyers’,
are becoming less permeable. The object has been to ensure that
universities share more of the profits of research; but Galambos
believes it is making life harder for smaller companies seeking to
take advantage of such research.

In combination with changes that are also happening in the EU
— the move towards a single market consolidated under a single
regulatory authority, for example — the current gap between
Europe and the United States could begin to narrow. As the differ-
ence between the two blocs diminishes (Galambos does not believe
it will vanish) so competition between the two in developing new
drugs will become more balanced, and correspondingly more
intense. And that, he declares, is all to the good.

64



15

The longer view

If only because of the many years required to take a drug from the
seed of an idea through to a mature and marketable product, the
development of new pharmaceuticals is an enterprise that merits
long-term thought and planning. Take the condition — or in some
cases the non-existence — of science in developing countries. Sooner
or later many more of these countries will need to acquire the
capacity for doing science and, ultimately, innovating on their own
account. Only then will they be able to make their own contribu-
tions to knowledge, and tackle their own health problems without
being for ever dependent on the expensively imported skills of
richer nations. No country can satisfactorily operate a health care
system that aims to deliver modern medicines if it has no proper
science base.

Enriqueta Bond warns against relying too much on PPPs
created for developing new drugs to shoulder this burden; any
assumption that they will undertake the task would be misplaced
and distract them from their primary purpose. To build science
capacity requires funds, whether private or public, that have been
earmarked for the task. Many precedents for efforts of this kind
already exist. The Fogarty International Center at the US National
Institutes of Health does this type of work to the tune of $60
million annually; the Special Programme for Research and
Training in Tropical Diseases spends a further $30 million; and the
Wellcome Trust has long been involved in developing scientific
capacity in Africa and Asia. Nor is it only the rich who are now in a
position to aid the poor. Some middle-income countries, including
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India and Brazil, have world-class research capabilities and
companies that can help with experience if not always with cash.

The drug industry must also be aware of the extent to which the
recipients of what it produces are a moving target. First in the
developed world, but to an increasing extent everywhere, our suc-
cess in prolonging peoples’ lives is giving us an ageing population.
Such groups tend to have a high incidence of multiple co-existing
disease such as diabetes, Parkinson’s or dementia. Some of these
illnesses may not be susceptible to cure; rather they will need
managing and palliation, with as much attention to the individual’s
quality of life as to the success of periodic acute interventions. This,
in Peter Cardy’s view, is a future that the pharmaceutical industry
should be anticipating, but is not. Few controlled trials are carried
out on elderly patients, and hardly any at all on the oldest of the
old. The reasons for this may be understandable, but the task will
eventually have to be confronted.

INDUSTRY AND ACADEMIA

Also in need of scrutiny is the relationship between the drug
industry and academia. A university sector whose research work is
entirely divorced from the requirements of industry, and hence the
needs of society at large, is clearly an absurdity. But one that exists
solely to service the needs of industry is an abomination. As ever
when hard and fast boundaries are impossible to draw, the pendu-
lum swings first one way, then the other. Universities in Britain
were once criticized for their indifference to commerce. Now the
complaint is heard that in certain areas of science it is difficult to
find experts who are not shareholders, consultants or advisers to
companies operating in their areas of specialization.

Robert Eiss quotes some guidelines for university-pharma alliances
suggested by Jurgen Drews,” who knows the territory from both
sides of the fence. His suggestions include a concrete and mutually
agreed set of scientific objectives; an acceptance that the academic
team should be able to follow up fundamental questions that may
arise during the pursuit of applied goals; a work programme that

" In Quest of Tomorrow’s Medicines (New York, Springer-Verlag, 1999).
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satisfies the broader academic purposes of a university laboratory,
and does not confine itself solely to the role of an industrial R&D
contractor; and a system of governance that does not distort or
undermine the role of a university. On the assumption that
partnerships with industry are now a fixed part of academic life, it
would be as well to think through some agreed and transparent
ground rules that could prevent tensions before they arise.

Finally, one other topic badly in need of agreement — and one
that will certainly inhibit innovation if such agreement cannot be
found — is intellectual property. The results of sequencing the
human genome have put the patenting system under severe strain,
and there are still fundamental disagreements among and between
scientists in industry and academia over the appropriate limits to
patenting. As participants at the conference recognized, this is not
the place to explore what remains a shifting and perplexing debate.
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Concluding thoughts

That there is a need for new medicines is probably the only point of
complete agreement in discussions of the future of the pharma-
ceutical industry. With the knowledge acquired through half a
century of cell and molecular biology, the potential for intervention
in disease processes is now wider and deeper than ever. How much
of this understanding can be practicably translated into medicines
is debatable — but even conservative estimates suggest that it is
likely to be substantial.

Innovation in pharmaceuticals is a process that requires much
time and substantial resources — intellectual as well as material —
and works best where there is also a high level of public investment
in basic research. Historically, drug development has flourished in
a commercial environment, and there is no evidence to suggest that
it would thrive better under some other arrangement. But it is
equally clear that an industry geared principally to satisfying its
shareholders is ill-placed to satisfy the needs of poor developing
countries. To this extent any discussion of the industry’s prospects
must consider its future in an unequal world and have regard to a
social as well as a technical agenda. Parallel with this imperative is
another and closely linked agenda about the workings of the industry
itself. A need to reconsider its make-up and how it goes about its
business would still be on the table if all the world’s countries had
already graduated to affluence.

Even the briefest glance at figures for the industry’s annual
R&D in relation to the corresponding number of new chemical

entity (NCE) approvals is enough to suggest that all is not well
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with it. While expenditure has climbed steeply, the upward drift of
the numbers of NCEs has been slow and erratic and, since the mid-
1990s, no longer rising but falling.

Excessive and inappropriate regulation by licensing authorities
is almost certainly a contributory factor. Developing new drugs is
costly — perhaps too costly. The desire to reap the benefits of an
invention while avoiding its drawbacks is prudent; to spend money
in pursuit of that end is entirely appropriate. The difficulty is to
identify the point at which the law of diminishing returns renders
this spending excessive. From the perspective of a poor developing
country facing diseases for which there may be few or even no
drugs, it is difficult to avoid concluding that this watershed has
already been crossed. In responding to this conclusion — if it does
become accepted as such — identifying inefficiencies and irration-
alities in the regulatory system and eliminating them will be the
easy part. Much tougher will be to decide when an already small
risk is really not worth making even smaller if the cost of doing so
steals resources from other more worthwhile endeavours.

This aside, several solutions to the industry’s unsustainable
predicament have been suggested: boosting productivity, for exam-
ple, through speeding up the development process and through
earlier decisions to abandon projects that are not living up to
expectations. Informed estimates have suggested that a 25 per cent
reduction in the length of the development phase can lower costs
per approved drug by 16 per cent. But however valuable such
actions might be, merely doing better what is done already is
unlikely by itself to prove sufficient. Something more will be
needed. The industry has changed before and will no doubt do so
again. Hence the growing belief that partnership with the
burgeoning biotechnology industry is the key most likely to unlock
change and spur more successful activity. Investing in small
companies — spun out of academic laboratories or from the main-
stream companies themselves — and relying more on them for the
initial R&D will leave big pharma free to concentrate on what it
can do most effectively: late-stage development and marketing.
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THE FUTURE OF BIOTECH

It has been suggested that the rising number of small biotech
companies, and their many alliances with big pharma, will prove to
be nothing more than a temporary phenomenon. According to this
view, the mainstream drug companies are simply using these
agreements to buy the time it takes them to adapt to changing
technology and beef up their R&D pipelines. Once this adaptation
is complete, so the argument goes, the big boys will simply reassert
their dominance, incorporate the new technologies into their
existing structure, and carry on much as before. The accuracy of
this prediction will be difficult to judge for another few years, or
perhaps even a decade. In truth, for its greater flexibility if for no
other reason, it would sad to see the model now emerging begin to
falter and shrink. And many commentators anyway seem to believe
it is here to stay.

This new way of making the future is further appealing because
it meshes neatly with the thinking now evident among those whose
main preoccupation is not with the health of the drug industry per
se, but with its failure to supply developing countries with new
drugs. To suggest that a tranche of the money now spent on
guaranteeing the safety of the rich should simply be switched to
ensuring the survival of the poor is the kind of remedy that makes
a good line in a manifesto but seldom survives in practical
politics. In a globalized world, however, inequities that might have
passed unnoticed 50 years ago or been shrugged oft as ‘just the way
things are’ can no longer be ignored. A more realistic approach is
required.

One remedy is to note how industry and government in
developed countries have coped with a social issue affecting their
own citizens, and to view it as a successful pilot for tackling the
problems of the wider world. Thus rich countries have long known
that within their midst are small minorities with rare conditions
who cannot hope to pay the cost of developing the special
medicines they need. This is not because they are individually poor,
but because there are too few of them. A collective response on the
part of the majority, through orphan drug initiatives and other
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measures, ensures that these people are not abandoned.” What the
rich nations have done for their own citizens they are now begin-
ning — through public-private partnerships and the like — to do for
those of poorer nations.

The drug industry has to develop new ways of working to ensure
its own health, and also to satisfy the social requirements of the
societies in which it has grown up and is largely based. What
companies learn by associating with governments and universities
in rich countries they can apply when collaborating with NGOs or
PPPs on behalf of the poor.

Experience teaches that most change in the way we order our
affairs arrives years or decades later than we all agree — in retro-
spect, of course — that it should have come. Good sewage systems
are a great idea; so why did so few cities make much effort to build
them until the nineteenth century? Clean air legislation to rid
London of the smogs that once plagued it has created lasting
benefits; but did no one think of acting before the middle of the
twentieth century? For every problem that is detected at birth and
promptly dealt with, a dozen more are allowed to grow to their full,
damaging maturity before there is pressure for change.

It the Chatham House conference is anything to go by, the
evidence is that things are already changing in the pharmaceutical
industry. But the extent of this change is so far limited. When
compared with its overall level of activity, partnerships between big
pharma, biotech companies and public organizations are still on
the margins. This is even more true of public-private partnerships
devoted to the drug needs of developing countries. Significant
future transformation will depend on the progress of these still
tentative changes, in number and in scale. The aim should not be to
abandon current and proven ways of working — that would be
absurd — but to add new ones.

 See A. Gambardella, L. Orsenigo and F. Pammoli, Global Competitiveness in Pharma-
ceuticals: A European Perspective, EU Enterprise Paper no. 1, 2001, Attp://europa.eu.int/
comm/enterprise/library/enterprise-papers/papers.htm.
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FUTURE SUCCESS

Mervyn Turner identifies three components of future success. The
first is a continuing growth in knowledge. Notwithstanding
legitimate fears that the sheer quantity of insights emerging from
genomics, and the consequent proliferation of possible targets,
could dilute efforts to exploit any one of them, it would be a strange
logic that decreed we might be better off knowing less. As long as
there are findings to be exploited, there will be someone eager to do
so. The second component is a shift from strategies that emphasize
the search for new blockbuster drugs to those that focus on unmet
medical need. The companies with this perspective are the most
likely, in the long run, to thrive. The third component is the need
for greater reliance on external research and biotech innovation:
matters already discussed.

All these changes are evolutionary rather than revolutionary.
Some, especially PPPs working on neglected drugs for the
developing world, are still in their infancy — experiments, you
might say, in reshaping an industry. But so far, at least, the
preliminary results emerging from these ‘laboratories of industrial
change’ are encouraging. They should act to bolster the courage of
those within the industry who would dare to be even more radical:
to become serious about getting patients involved in innovation; or
even to examine why the industry spends so much on marketing.
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APPENDIX

Conference programme

MONDAY 1§ SEPTEMBER 2003

Co-Chairs
Professor Victor Bulmer-Thomas OBE
Director, The Royal Institute of International Affairs

Robert Eiss
Senior Adviser, Fogarty International Center, US National Institutes of Health

Opening Remarks
Sir John Sulston
Nobel Laureate and former Director, Wellcome Trust Sanger Institute

Session One: The Need for New Medicines

® s there a need for new medicines and innovation?

e What is the motivation for developing new medicines?
e Can we afford to develop them?

e What are the patients’ perspectives?

The Continuing Challenge of Infectious Diseases

Dr John R. La Montagne

Deputy Director, National Institute of Allergy and Infectious Diseases,
US National Institutes of Health

Genomics and Global Health — Facts and Fantasies
Professor Sir David Weatherall
Regius Professor of Medicine Emeritus and former Director,

Weatherall Institute of Molecular Medicine, University of Oxford
New Medicines — What do Patients Want and Who Cares?

Peter Cardy
Chief Executive, Macmillan Cancer Relief
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R&D for Neglected Diseases
Dr Mary Moran
Medical Adviser for the Access Campaign, Médecins Sans Frontiéres

Panel Discussion: The Challenges and Opportunities of New Drug Development

Moderator
Dr Geaoff Watts
Broadcaster and Journalist, BBC Science

Panellists

Dr Gail Cassell

Vice President, Scientific Affairs and Distinguished Lilly Research Scholar
tor Infectious Diseases, Eli Lilly and Company

Peter Cardy

Dr Mary Moran

Lord Patel

Science and Technology Select Committee, House of Lords

Dr Gill Samuels CBE

Senior Director of Science Policy and Scientific Affairs, Europe,

Pfizer Global Research and Development

Session Two: Research and Development -
Promoting Innovation

e What are the structures needed to promote innovation?

e Will the past success of market-driven R&D continue or is there a case for
alternative models?

e The role, strengths and limitations of the public sector

e Public-private partnerships — risk-sharing

Chair
Adrian Towse

Director, Office of Health Economics

Developing New and Effective Medicines

Dr Mervyn J. Turner

Senior Vice President, Worldwide Licensing and External Research,
Merck Research Laboratories

Promoting Innovation for Diseases of the Poor: The Role of Public-Private
Partnerships

Dr Christopher C. Hentschel

Chief Executive Officer, Medicines for Malaria Venture
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Developing Drugs for the Developing World
Dr Maria C. Freire
Chief Executive Officer, Global Alliance for TB Drug Development

Missing Partners
Dr Gill Samuels CBE

Promoting Innovation: EU Funding for Medical Research

Dr Octavi Quintana Trias

Director for Health Research, Directorate-General, Research and
Technology Development, European Commission

Innovation and the Interface with Business
Dr Martin Murphy
Principal, MVM

Asset Maximization Strategy: An Innovative Approach
Dr Lisa M. Gray
Head of Venture Operations, GlaxoSmithKline Pharmaceuticals

Robert Eiss

Panel Discussion: Promoting Innovation — Tackling the Problem

Moderator
Dr Shereen El Fek:
Science and Business Correspondent, 7he Economist

Panellists

Robert Eiss

Louis Galambos

Professor of Economic and Business History, Institute for Applied
Economics and the Study of Business Enterprise, Johns Hopkins University
Dr Lisa M. Gray

Dr Martin Murphy

Dr Octavi Quintana Trias

TUESDAY 16 SEPTEMBER 2003

Chair
Dr DeAnne Julius CBE
Chairman, The Royal Institute of International Affairs

Are we Pursuing Innovative Science?
Dr Mark Walport
Director, The Wellcome Trust
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Session Three: Competition and Regulation
in Medical Science Innovation

e What are the business criteria for success in the different market-places?

e The informed patient: can a consumer society still use a paternalistic
model of communication between manufacturers and consumers?

e How has the more liberal US approach changed the picture?

Competitive vs Regulated Market-place
Sir Michael Rawlins
Chairman, National Institute for Clinical Excellence

The US Approach to Stimulating Innovation

Dr Murray Macintyre Lumpkin

Principal Associate Commissioner, United States Food and Drug
Administration

The Value of the Informed Patient
Rodney Elgie
President, The European Patients’ Forum

Science, Competition and the American Technological Leadership:

Lessons from Pharmaceuticals

Fabio Pammolli

Professor of Economics and Management and Director, Center for the
Economic Analysis of Competition and Market Regulation, University of
Florence — Liaison Office, University of Siena

Market Conditions for Innovation: Where to Look to Find New Drugs
Dr Rodney W. Zemmel
Principal, McKinsey & Company

Competition, Information and Access to Pharmaceutical Innovation in the
United States and Europe: Some Comparative Perspectives

Dr Jeffrey L. Sturchio

Vice President, External Affairs, Human Health — Europe, Middle East and
Africa, Merck & Co, Inc.

Panel Discussion: The Business of Innovation — Getting it Right

Moderator
Dr Roger Highfield
Science Editor, The Daily Telegraph
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Panellists

Rodney Elgie

Fabio Pammoll

Dr Mark . Walport
Dr Rodney W. Zemmel

Session Four: Science and Business - Risks and Rewards

e The scientific process today, what spurs innovation and what slows or
destroys it?

e What is the future for medical science innovation? How will it affect the
patient and what are the consequences for the pharmaceutical industry?

Chair
Lord Patel

Science Capacity - An Essential Element to Secure the Benefits of Drugs and
Vaccines for All People

Dr Enriqueta C. Bond

President, Burroughs Wellcome Fund

Innovation Gap in Discovery of Anti-Infectives and Vaccines: Lessons Learned
Dr Gail Cassell

The Third Transformation?
Louis Galambos

Panel discussion: Pharmaceutical Innovation — Looking to the Future

Moderator
Dr Alun Anderson
Editor-in-Chief and Publishing Director, New Scientist

Panellists

Dr Gail Cassell

Dr John R. La Montagne
Sir Michael Rawlins

Dr Mervyn J. Turner
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