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The future – niche not blockbusters
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The Challenge and the Opportunity ..Variability

Source: Spear et al, Trends Molecular Medicine2002;7;201-4

 People do not respond to medicines the same way
– Adverse events, dose, efficacy

– Often difficult to predict

 By 2020 most medicines paid for on the basis of results1

1PwC Pharma 2020: Challenging business models, which path will you take?
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Adverse Effects of Drugs 

– the pressing need for biomarkers

No drug entirely 
hazard free 

Maximise efficacy
Minimize toxic effects

Risk Management 
Strategy

Post-Market
Surveillance



---and stem the growing number of drug 

withdrawals



Adding value through pharmacogenetics

GSK share price sank on Avandia news

Source: Deloitte

May 2008 June 2008
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Prescription drug costs continue to rise

Ref.:  Behind the numbers: Medical cost trends for 2010.  PricewaterhouseCoopers



Published Genome-Wide Associations through 3/2010, 
779 published GWA at p<5x10-8 for 148 traits

NHGRI GWA Catalog
www.genome.gov/GWAStudies

2002:  ~10 known complex disease 

genes

2010:  >500 replicated associations

Exponential increase in genetic information
– new windows on disease pathophysiology and individual variability

Finding genes that underlie complex traits
Anne M. Glazer et al. Science (2002) 298: 2345
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Genome variation and biological complexity

?

Cell types
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Key Scientific Barrier – identifying the 

appropriate biomarkers

From:  Health for all, care for all

ScienceBusiness & Karolinska

Institute survey 2010
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Area of active interest for Pharma

Dave Brennan, CEO AstraZeneca

We demand that every product in our pipeline has 
a biomarker... (to) increase magnitude of 
treatment effects

BioCentury 1st Feb 2010
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Industry signs up

 Medco launches Plavix, Effient comparative effectiveness study examining 

role of genetics - October 2009

– „With Plavix going generic in 2011 financial savings may be found‟    

www.medcohealth.com

 Qiagen & Pfizer agreement to develop gene-based diagnostic for brain 

cancer – February 2010

– PF-04948568 is Phase II trials for glioblastoma multiforme

 AstraZeneca to boost personalised healthcare efforts

– „we demand that every product in our pipeline has a biomarker... (to) increase magnitude 

of treatment effects‟ BioCentury February 1 2010

 Eli Lilly is embracing personalised medicine

– „(potential) to identify unpromising drugs early in R&D‟

– Could lead to „smaller, accelerated clinical trials‟

– „relatively large share of a more segmented pie‟, „repeat prescribing and patient 

compliance‟

The new science of personalized medicine: Translating the promise into practice, PwC 2009

http://www.medcohealth.com/
http://www.medcohealth.com/
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Medco Health Solutions - Warfarin genetic testing 

decreases hospitalisation rate  
16 March 2010
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Warfarin label change to reflect PGx information
22 January 2010

 Table of recommended doses depending on CYP2C9 and VKORC1 genotype 

 Increased warfarin sensitivity ( risk of overdose at “standard” dose)



Regulators leading the way in integrating new 
science into decision making

Drug Name Genetic 

Biomarker

Label 

Update

Specific Risk Type of 

Evidence

Clopidogrel CYP2C19 Nov 2009 Reduced efficacy Retrospective

Panitumumab/ 

Cetuximab

KRAS July 2009 Absence of benefit Retrospective

Carbamazepine HLA- B*15:02 Dec 2007 Steven-Johnson 

syndrome/ toxic 

epidermal necrolysis

Retrospective

Abacavir HLA-B*57:01 July 2008 Hypersensitivity 

reaction

Prospective

Warfarin CYP2C9, 

VKORC1

Aug 

2007, 

Jan 2010

Over-anticoagulation Retrospective, 

Prospective

Irinotecan UGT1A1 Aug 2006 Neutropenia Retrospective

6- Mercaptopurine TPMT July 2004 Myelosuppression Retrospective

FDA: pharmacogenetics safety data in drug labels



Company Drug Biomarker Type of 

Evidence

Wyeth Temsirolimus - Renal cell carcinoma biomarkers

- Exploratory biomarkers: transcriptional 

signatures

Retrospective

Roche Capecetabine - Drug safety hypothesis & overall strategy and 

process to biomarker research 

Prospective

Eli Lilly Prasugrel - Genotype-derived drug-metabolising 

phenotype

- Pharmacogenetic section in NDA

- “Specific genetic questions evolved during 

clinical development”

Retrospective

AstraZeneca Ximelagatran - Mechanism underlying ALT elevations

- Proteomic and metabolomic biomarkers

Retrospective, 

Prospective

Novartis Renal 

transplant

- Renal allograft biomarkers

- Transcriptomics in kidney tissue samples

Prospective

Nature Reviews Drug Discovery 2010; 439: 435 - 445

OPINION

Voluntary exploratory data submissions to the US 
FDA and the EMA: experience and impact
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Opportunities from harnessing emerging science

– genetics, expression profiling, biomarkers
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Pharmacogenetic plan deliverables

• Pathway and target analysis
• Hypothesis generation
• Biomarker selection
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Pharmacogenetics - answering questions 

across the pipeline

FTIH Phase 2 Phase 3 Regn LaunchPhase I POC

Sub-optimal

pharmacokinetics

Rare, serious

adverse events

Efficacy not

established

Efficacy not

confirmed

Regulatory needs

not met

„QOL‟ side effects

detected

Pharmacokinetics

Safety

Efficacy
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No samples

No science



Adding value through pharmacogenetics

EMA:  Pharmacogenetic Working Party

New guidance / reflection papers

Guidelines / Reflection Papers Timelines

Guideline on the use of PG and in PK studies Release for consultation 3Q09

Finalisation 2010

Reflection paper on co-development of PG 

biomarkers a test platforms

Release for consultation 3Q09

Finalisation 2010

Reflection paper on statistical and methodological 

issues associated with PG biomarkers 

Release for consultation 4Q09

Finalisation 2010

Reflection paper on genomics and personalised 

medicines

Release for consultation 4Q09

Finalisation 2010
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Collected samples to answer emerging 

clinical findings

 “A retrospective analysis in order to implement emerging data may 

be acceptable provided all the following conditions are met:

– Plausible biological hypothesis exists

– Post-hoc analysis is pre-specified in the statistical analysis plan

– The data collected allow the characterisation of the phenotype

– Sample size sufficient to draw conclusions

– DNA is available for a large proportion of patients

– The assay has an acceptable performance”

Ref:  Guideline on the use of pharmacogenetic methodologies in the pharmacokinetic 

evaluation of medicinal products : Draft 

22 April 2010 EMA/CHMP/37646/2009
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Using pharmacogenetics in pharmacokinetic 

studies – prospective Vs retrospective

 “Studies of PGx effects on PK are recommended if any of the 

following conditions are met:

– Available data indicate only partial contribution of a polymorphic enzyme 

or transporter to the PK of the active substances but the quantitative role is 

unknown, or

– There is high inter-individual PK variability or there are PK outliers with 

markedly higher . Lower exposure of the active substance or metabolites, 

which give rise to clinical efficacy and safety concerns based on the 

existing knowledge

– Safety concerns are observed which may be related to genetic differences 

in system or target organ exposure, or

– Major difference in PK are observed in different ethnic groups”

Ref:  Guideline on the use of pharmacogenetic methodologies in the pharmacokinetic evaluation of medicinal 

products : Draft   22 April 2010 EMA/CHMP/37646/2009
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Three questions regulators often ask 

(themselves / sponsors)*

 Are the retrospective findings consistent?

– Statistical approach consistent?

 Is there a need for confirmatory (possibly prospective) PGx 

data?

- What is the level of evidence needed to stratify or exclude patients 

in a pivotal (PIII or adaptive P II/III) trial? 

 What will be in the impact of the proposed PGx testing in 

clinical practice (for the patient‟s benefit)? 

- The clinical utility? 

Bruno FLAMION Chair, Scientific Advice Working Party (SAWP), CHMP-EMA
FDA/DIA  5th Workshop in a Series on Pharmacogenomics Generating and Weighing Evidence in Drug 
Development and Regulatory Decision Making.   February 2-4, 2010 
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Comment.  Lancet 2010; 376: 485
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Single commercial portal for London
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Comprehensive support for

pharmacogenetic and biomarker studies

 3,000 academic groups

 £650m annual research 

spend

 3 universities in world 

top 25
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