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In 2005, we predicted that many of the
new medicines Pharma made by 2010
would be biologics capable of curing or

even preventing disease, rather than ‘one-
size-fits-all’ drugs providing palliative relief.
We argued that these treatments would
come with diagnostics and supporting
services; that modelling and simulation
would play a major role in their
development; and that they would be
conditionally approved, before being
subjected to extensive ‘in-life testing’, using
remote monitoring mechanisms and secure
wireless networks1.

Many of our predictions are now coming
true. Biologics account for 10% of the
market and more than 30% of all pipeline
research2. The past five years have also seen
the launch of various breakthrough
products, including the first prophylactic
cancer vaccine3, 40 ‘companion diagnostics’4

and sophisticated monitoring devices such as
the ingestible microchip made by Proteus
Biomedical5. A few companies, such as
Novo Nordisk and Baxter Healthcare, have
even begun to offer services for patients with
specific diseases6.

There have been significant changes in the
research and development (R&D), regulation
and marketing of medicines, too. For
example, Novartis has established a
modelling and simulation centre under Dr
Donald Stanski, an expert on biological and
biophysical modelling7. GlaxoSmithKline has
started consulting healthcare officials about
which compounds to develop8. The US Food
and Drug Administration and European
Medicines Evaluation Agency have
introduced conditional approvals for certain
products9, and both agencies now place
much more emphasis on post-marketing

surveillance, with new risk evaluation and
mitigation requirements that are effectively
an early form of ‘in-life testing’10.

Meanwhile, the marketing process is
becoming more specialised, with smaller,
more knowledgeable sales teams. In the last
two years, Pharma has shed more than
100,000 jobs, many of them in marketing
and sales, as the big players reposition their
portfolios11. The industry has also taken the
first steps down the path to pay-for-
performance12. And healthcare providers
such as the Mayo Clinic are crunching large
volumes of outcomes data – information that
will eventually be used to develop new
products and prescribe those that are on the
market more accurately13. 

In short, much of what we forecast in
2005 is taking place. Yet there has been little
improvement in Pharma’s productivity.
Some companies have become better at
terminating unpromising compounds more
rapidly, but the average bill for developing a
new medicine now tops $1 billion14. Why? 

We believe that Pharma’s business model
lies at the heart of the problem. Most big
companies have traditionally done
everything themselves. In future, however,
they will need both to become more
productive and to switch from selling
medicines to managing outcomes, as pay-
for-performance becomes the norm. Few, if
any, companies will be able to do this alone.

Making R&D more virtual
Let’s begin with R&D. If Pharma is to
develop valuable new medicines more
economically, it will have to learn much
more about how the human body functions
at the molecular level and the
pathophysiological changes disease causes.
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Semantic technologies and computer-aided
molecule design will facilitate this process, as
will predictive biosimulation; we anticipate
that, by 2020, use of virtual cells, organs and
animals will be widespread. But joining the
dots to create a complete digital model of
man will require collaboration on a scale far
exceeding that needed for the Human
Genome Project15. 

Of course, even the most robustly
modelled molecules will still have to be
tested in real human beings. However, when
diagnostic biomarkers are more widely
available, Pharma will be able to stratify
patients with different but related conditions
and test new medicines only in patients who
suffer from a specific disease subtype. That
will enable it to reduce the scope of the trials
required to prove efficacy, while pervasive
monitoring will enable it to track patients on
a real-time basis wherever they are. 

These advances will eventually render the
current development model, with its four
stages of clinical testing, defunct. The
sponsoring company will start by
administering a treatment to a single patient
with the right medical profile. If the
treatment does not cause any immediate
adverse events, it will then be sequentially
administered to other patients and the data
they generate will be subjected to techniques
such as Bayesian analysis to adapt the course
of the study. But the study itself will be
conducted in one, continuous phase. 

The development process will also
become more iterative, with data on a
molecule for one disease subtype getting fed
back into the development of new molecules
for related disease subtypes. The current
system of conducting trials at multiple sites
will be replaced with a system based on
independently managed clinical
supercentres. And most companies will
consult payers, providers and patients when
deciding which molecules to progress
through their pipelines. Indeed, they will
start assessing the social and economic value
of each candidate in the discovery phase to
ensure that they make medicines the market
actually wants to buy. Again, however, these
changes will require much more
collaboration – both internal collaboration
between the discovery, development and
marketing functions and external



collaboration with payers, providers,
technology firms and the like.

Working with the watchdogs
Collaboration is equally pivotal to some of
the other changes we foresee. We believe,
for example, that, by 2020, there will be a
common regulatory regime for all
pharmaceuticals, medical devices and
diagnostics. Reimbursement decisions will
fall within the regulator’s remit and the
approval of new medicines will be a
cumulative process. A company will work
with the regulator to establish what is
required and submit the data electronically
at predetermined milestones. Once there is
enough evidence to show that a medicine
is clinically and economically effective in
the initial trial population, the regulator
will issue a ‘live licence’ allowing the
company to market the treatment on a
restricted basis. With each incremental
increase in evidence of safety, efficacy and
value, the regulator will extend the terms
of the licence16.

Moving into health management
The manufacturing and distribution of
medicines will likewise become much more
collaborative. Conventional treatments will
be ‘made to forecast’ by contract
manufacturers, while specialist therapies are
‘assembled to order’ in-house and
distributed directly to patients or their
doctors. Moreover, many companies will
offer healthcare packages encompassing a
wide range of services, such as compliance
monitoring, dietary guidance and fitness
regimes. This will enable them to generate
new sources of revenue, differentiate their
offerings more effectively and protect the
value of the medicines they make. But it will
also require numerous alliances with
specialist carriers, local service providers and
even rival manufacturers17.

So, too, will any serious attempts to tap
the growing potential of the emerging
markets. US investment bank Goldman
Sachs estimates that the number of people
with annual incomes of between $6,000
and $30,000 (measured in purchasing
power parity dollars) could rise by as much
as two billion over the next two decades18.
But, if Pharma is to capitalise on this
increasing global prosperity, it will have to
build a much more geographically
dispersed supply chain. It will only be able
to do this by joining forces with local
manufacturers and service providers; given
rising oil prices and environmental
concerns, the cost of ‘going it alone’ would
be prohibitive.

Profiting through collaboration
To sum up, the changes we predict will
necessitate the development of
multinational, multi-disciplinary networks
drawing on a much wider range of skills than
Pharma has traditionally required. Most
companies will therefore need to build
‘federations’ linked by a shared purpose and
infrastructure or become diversified
conglomerates capable of spanning the full
spectrum of activities19. The transition will
not be easy, but the prospects for those that
succeed are very promising. To date, Pharma
has focused on the profits it can earn from
the 10-20% of the health budget that goes
on medicines20. Yet there are many
opportunities to generate revenues by
improving the way in which the rest is spent.
It is these opportunities the industry will
need to address in the brave new world of
2020. DDWi
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