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In the next five years, the most
impactful advance in pharmaceutical
research and development will be the

improved integration of lab and clinic.
The successful pharmaceutical company
in the coming years will be the one that
cracks the integration of data generation
with the development of diagnostics and
markers in the effort of targeted drug
discovery. This will be achieved by the
sharpening of efforts initiated in the late
90s and the turn of the century. While the
impact of genomics and biomarkers on
modern medicine has been less than
anticipated due to the unforeseen
complexities of the genome and other
biologic systems, I remain extremely
convinced that these influences will fulfill
all of their promise of extending and
improving lives.
Integration of clinic and lab may take

several forms and while it can result from a
concerted effort by a large organisation
such as J&J, it can also be done virtually
through collaborations between industry
and academic centres. As an example, the
development of Remicade® (infliximab)
was made possible through a specific
academic collaboration between Centocor,
now part of J&J, and researchers at the
Kennedy Institute of Rheumatology in
London, including Professors Ravinder

Maini and Marc Feldmann, and their
Senior Research Fellow, Dr Michael Elliott.
These researchers identified TNF as a key
molecular messenger in test-tube studies,
demonstrated its physiologic relevance in
animals, and themselves carried this
forward to a successful demonstration of
clinical proof of concept, exemplifying the
bench-to-bedside approach. Maini and
Feldmann were later awarded the Dr Paul
Janssen Award for Biomedical Research for
their role in the discovery of anti-TNF
therapy.

Improved data generation
The potential for data generation in the
molecular sciences is massive. While the
sequencing of the human genome was
announced in 2000, what has changed in
recent years has been the speed of genetic
sequencing and it is this change that will
allow the promise of genomics to become
realised. 
The promise of faster data generation is

evident when we consider HIV genetics. In
the past 10 years in our laboratory, we went
from having a few to more than 400,000
viral sequences from clinical samples. Since
every patient carries a unique virus, the
power of this information could then be
harnessed to provide essential data back to
the research laboratory. In our experience
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we were able to get information on the viral
genome from the patient in the clinic back
to the drug discovery laboratory within a
month. The speed and dissemination of this
data was critical to the improvements seen
in HIV treatment and management over
recent years. 
We can learn from every drug in every

patient. We are beginning to experience a
paradigm shift in the challenges that clinical
research is addressing. No longer are we
relying on the old model of investigating
diseases of high unmet needs; we are now
confronting many of the more difficult and
debilitating chronic diseases that require a
different approach. This involves slowing
disease progression, earlier diagnosis,
improving disease characterisation and
further optimising existing treatments. For
some diseases such as Alzheimer’s, we will
need earlier diagnosis to help open doors to
preventative treatments and more effective
slowing of disease progression. Biomarkers
will allow the monitoring for successful
treatment selection and response during a
larger therapeutic window. 
While the full promise of personalised

medicine has not quite been realised, I
believe that biomarkers will lead us to a new
world of better treatments for patients. With
an integrated approach from the bench to
clinic there is an opportunity to learn
something from every drug in every patient
towards a personalised medicine approach.
Without this insight there is uncertainty of
whether the outcome is a result of the drug,
the disease, the form of the disease or the
patient that you are treating. 

Continued focus on biologics
In the coming years we will continue to see a
concentration on biologic therapies. We have
moved through periods of primarily small
molecules, to that of first generation
biologics such as vaccines, to the present
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where biologics have come to the forefront
in nearly every disease area. A better
understanding on how to use and develop
biologics should reinforce their development. 
An accelerated rate of development must

allow for the scientific advances over the
recent years to come to fruition; whether this
is high throughput chemical libraries,
pharmacologic models, toxicology models,
genotyping, high throughput phenotyping,
all of this can be brought together as needed
for the rapid identification of new molecules.

Globalisation is just taking off
The globalisation of pharmaceutical research
and development has followed that of other
industries and is being driven by growth in
emerging healthcare markets, increased
access to talented professionals, and cost-
effective drug development. In some
instances, country specific disease patterns

may offer unique opportunities for
investigation. We are beginning to
understand that pharmaceutical
development in different countries presents
new challenges. For instance, we have seen
that average weight may be country-specific
and can influence study outcomes as well as
differences in metabolic pathways. Building
comprehensive capabilities that are globally
integrated requires time and this industry-
wide globalisation effort is just beginning to
take off.
Healthcare optimisation touches the

developing world. What can determine
success in developing countries with limited
resources is the availability of very simple
solutions. Earlier in my career I spent time
working in a hospital in Kinshasa, Congo. At
the time there were very few national and
international phone lines in this country of
more than 30 million people. Continued

optimisation of technology brought about
simpler, easier and more affordable mobile
phones and now, in Kinshasa the mobile
phone is readily accessible. This is true in
healthcare as well. For example, through
significant advances in pharmaceutical
research, HIV treatments have been
simplified to a manageable one pill per day,
and this simplicity is crucial to ensuring
better patient compliance and therefore
better outcomes. 
Simplification of healthcare, especially

pharmaceuticals takes time. As an industry,
if we are to take the next giant step towards
improving patient outcomes around the
world with costs that are manageable and
acceptable, we must combine our expertise
and best practices among industry,
academia, biotech and government with
collaborations for truly innovative
development and discovery. DDWi


