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Translational Medicine

ÅWhat is it?

ÅWhy the current emphasis?

ÅTHE DREAM



Translational Medicine
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knowledge between basic work (in the 
laboratory and elsewhere) with that of the 

ǇŜǊǎƻƴ ƛƴ ƘŜŀƭǘƘ ƻǊ ŘƛǎŜŀǎŜέ

SCIENTIFIC ADVANCE TANGIBLE PATIENT BENEFIT



Translation in Drug Development

in vitro -> in vivo

preclinical -> clinical 

animal -> human

healthy volunteer -> patient

pathophysiology <-> biomarkers

Pharmacogenomics <-> response

etc!



Translational Medicine Is Not New!

Insulin

NOBEL PRIZE

1923ςBanting & Macleod - Discovery & First Use

1958 ςSanger ςPrimary Structure

1977 ςSussman YallowRadioimmunoassay

1980 ςBerg ςRecombinant DNA

--->  Synthetic human insulin 



The Development of ̡-blockers 

Understanding of the autonomic nervous systemand receptor 
pharmacology

Development of propranolol 

Understanding adrenergic receptor subtypes

Development of ̡ м and ̡ н receptor blockers

Hypertension Angina

Understanding adrenergic dysfunction in CCF

Heart failure

D. Sheridan



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



Advances in Imaging

1. Dorsal anterior cingulate

2. Anterior hippocampus

3. Somatomotor cortex
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Nicotra et al., 2005



Biotherapeutics

ÅTherapeutic proteins

ÅMonoclonal antibodies

ÅAntibody fragments

ÅStem cells

ÅAntisense oligonucleotides

ÅOther RNA therapeutics



Scientific understanding is advancing

HIV - 15 Year Survival

1990 ï96 <28%

2000 ï06 89%



Invasive Breast Cancer Survival ς
Estimated (UK)

10 Year Survival
Early 1990s 54%
2006 72%

Reasons for improvement:
Å Earlier diagnosis, awareness, screening, mammography
Å Treatment advances, e.g. targeted use of endocrine/adjuvant therapies, 

trastuzumab
Å Multidisciplinary teams

Adapted from Cancer Research UK
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The Targeted Therapy Continuum
Non-Targeted Targeted (Somewhat) Personalized Med.

1998

(HER2)

Herceptin

2002

(bcr/abl)

(c-kit)

(PDGFR)

Gleevec

2003

(EGFR)

Erbitux

Iressa

Time Consuming 

Clinical Endpoints 

(TTP, OS)

ñMore is betterò 

(MTD Approach)

No target 

population

Earlier decisions based 

on Biological Endpoints

Efficacy without 

Toxicity (Biologically 

Effective Dose)

Targeted Population

Chemotherapies

Biomarker-Driven 

Single or Combination 

Therapy

Treat  Based  on 

Histology

Treat Based on ñsomeò 

Biomarkers

Treat Based on Molecular 

Profile

(KRAS)

Vectibix

Erbitux

2008

(HER2) 

(pHer2) 

(pHer3)

Tykerb

2009

(BRAF)

(KRAS)

Erbitux

Tarceva

(PIK3CA)

Tykerb

Herceptin



PharmacogenomicBiomarkers 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 Irinotecan Good 30-40

CYP2C9and Warfarin** Good 5-40
VKORC1

CYP2D6(mutant) Tricyclicanti- Relatively good 5-7
depressants

HLA-B*5701 Abacavir Very good 5-8

HLA-B*1502 Carbamazepine Very good 10

HLA-DRB1*07 Ximelagatran Good 5-7
and DQA1*02

*Percentages are of affected whites except that for HLA-B*1502, which is the percentage of affected Asians.
** Carriage of the CYP2C9and VKORC1alleles affects warfarindosing. 

IngelmanςSundberg. N ENGL J MED, Feb 2008
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Life cycle of a new medicine: it takes 10-13 years
to develop a new medicine and costs£500m

Only 18 new drugs launched in 2007 ςlowest for 24 years



Pharmaceutical R&D investment and research productivity 
1983 -2003

Source Paraxel Pharmaceutical statistic source book


