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Translational Medicine

A What is it?
A Why the current emphasis?

A THE DREAM



Translational Medicine
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SCIENTIFIC ADVANCE <——==—====- > TANGIBLE PATIENT BENEFIT



Translation in Drug Development

In vitro -> In VIVO
preclinical -> clinical
animal -> human
nealthy volunteer -> patient
pathophysiology <-> plomarkers

Pharmacogenomics <> response
etc!



Translational Medicine Is Not New!

Insulin

NOBEL PRIZE

1923¢ Banting & Macleod Discovery & First Use
1958¢ Sanger Primary Structure

1977¢ Sussman YallowRadioimmunoassay
1980¢ Bergc Recombinant DNA

---> Synthetic human insulin



The Development of-blockers

Understanding of the autonomic nervous systemand receptor
pharmacology

Developmenibf propranolol
Understanding adrelﬁergic receptor subtypes
l Development of nmand! Heceptor blockers
Hypertension Angina \

Understandingadrenergic dysfunction in CCF

Hear{’ failure

D. Sheridan



Fundamental Science: Discoveries in Molecular Biology and
Pathophysiology; Functional Genomics and Pathogenomics
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Advances in Imaging

1. Dorsal anterior cingulate
2. Anterior hippocampus
3. Somatomotor cortex

Nicotra et al., 2005



Biotherapeutics

A Therapeutic proteins

A Monoclonal antibodies

A Antibody fragments

A Stem cells

A Antisense oligonucleotides
A Other RNA therapeutics



Scientific understanding is advancing

TS HIV binding via
I " cell surface receptors
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HIV - 15 Year Survival
199071 96 <28%
20007 06 89%



Invasive Breast Cancer Surviyal
Estimated (UK)

Breast cancer patients

10 Year Survival

Early 1990s 54%
2006 72%

Reasons for improvement:

A Earlier diagnosis, awareness, screening, mammography

A Treatment advances, e.g. targeted use of endocrine/adjuvant therapies,
trastuzumab

A Multidisciplinary teams

Adapted from Cancer Research UK



The Targeted Therapy Continuum
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PharmacogenomiBiomarkers as
Predictors of Adverse Drug Reactions

Percent of Patients

Specificity with an Adverse
Gene or Allele Relevant Drug of Biomarker Reaction to Drug*
TPMT(mutant) 6-Mercaptopurines Very good 1-10
UGT1A1*28 I[rinotecan Good 3040
CYP2Cand Warfarirt* Good 5-40
VKORC1
CYP2D6@mutant) Tricyclicanti- Relatively good 5-7
depressants

HLAB*5701 Abacavir Very good 5-8
HLAB*1502 Carbamazepine Very good 10
HLADRB1*07 Ximelagatran Good 5-7

and DQA1*02

*Percentages are of affected whites except that for HB*A502, which is the percentage of affected Asians.
** Carriage of theCYP2CandVKORCilleles affectavarfarindosing.

Ingelmang SundbergN ENGL J MED, Feb 2008



Life cycle of a new medicine: it také3-13 years
to develop a new medicine amabsts£500m

Screening (10,000 molecules)

Only 18 new drugs launched in 20@71owest for 24 years
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PharmaceuticaR&D investment and researg@noductivity
1983-2003

Source Paraxel Pharmaceutical statistic source book



