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Systematic Approach: 

DNA, RNA, Proteins & Metabolites



Fundamental Paradox: Develop Drugs

for Populations but Treat Individuals

Therapeutic Area Ineffective Rate%

Spear, Treads in Medicine (2001)

National Vital Statistics Reports (2005)

Benefit: Will this drug work for me?

Risk: Will this drug hurt me?



Potential of Pharmacogenetics
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Goals for 

Pharmacogenomics Research

Å optimized therapies

Åbetter drug selection 
- improve efficacy

- better dosing

- improve safety profile

Å build the evidence base/ clinical utility 

of biomarkers 

Ådemonstrate and measure value



Examples of 

Pharmacogemonic

Assays Moving to the Clinic



Drug Biomarker  
Test Status  

US 

Test Status 

Canada 
Test type 

Maraviroc  CCR5 -Chemokine C-C motif receptor  Required Required Virus typing 

Cetuximab EGFR expression with alternate 

Context 

Required Required ICH 

Trastuzumab Her2/neu Over-expression Required Required ICH or FISH 

Dasatinib Philadelphia Chromosome- positive 

responders with alternate context 

Required Required Karyotype 

Warfarin  CYP2C9 Variants with Alternate 

Context 

Recommended Recommended PGx 

Warfarin  Vitamin K epoxide reductase 

(VKORC1) Variants 

Recommended Recommended PGx 

Rasburicase G6PD Deficiency Recommended Recommended (for 

at risk populations) 

Enzymology 

Carbamazepine HLA-B*1502 allele presence Recommended (for at 

risk populations) 

Not included in 

package insert 

PGx 

Abacavir HLA-B*5701 allele presence Recommended In package label but 

no recommendation 

PGx 

Azathioprine TPMT Variants Recommended In package label but 

no recommendation 

PGx 

Irinotecan UGT1A1 variants Recommended In package label but 

no recommendation 

PGx 

 
Table 1: US FDA required or recommended tests related to personalised medicine 

 
 

 

 

FDA required/recommended tests

Related to Personalized Medicine

(Courtesy, S. Marsh)

Companion Diagnostics



Gage et al. 2005

Warfarin Metabolism & Activation Pathway

Candidate proteins in the pathway
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Warfarin Pharmacogenomics

Genotyped 896 cases and 2,688 controls, 6 month followup

31% fewer hospitalizations overall

28% fewer hospitalizations for bleeding and thromboembolism

March 30, 2010

IG = Investigational Group

HC = Historical Controls



modified from Stearns et al.  JNCI 2003: 95:1758 -1764
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KRAS Testing in Colorectal Cancer

Å Monoclonal antibodies against EGFR 

block signaling by the receptor and 

inhibit downstream events, including 

effects mediated by KRAS

Å When KRAS is mutated and permanently 

switched on, blocking EGFR will 

probably not affect downstream events

ï The tumor may continue to grow, 

proliferate and spread

Å Therefore, blocking EGFR with a 

monoclonal antibody will be more 

effective in KRAS wild-type tumors

ï In metastatic CRC, up to 65% of 

patients have KRAS wild-type tumors



Benefits of KRAS testing

ÅKnowing the KRAS status of the patientôs tumor 

allows treatment to be tailored to the individual

ÅPatients with metastatic CRC with KRAS wild-type 

tumors gain more benefit when treated with 

agents targeted to the EGFR than patients with 

KRAS mutant tumors1,2

ÅAnti-EGFR therapies may have activity 

independent of KRAS status 

ïAn lgG1 anti-EGFR monoclonal antibody has been 

shown to stimulate antibody-dependent cellular 

cytotoxicity3

ïConsequently this agent may offer some benefit in 

patients with KRAS mutant tumors

1) Bokemeyer et al. ASCO Annual Meeting 2008: abstract 4000. 2) Van Cutsem et al. ASCO Annual Meeting 2008: abstract 2. 

3) Kimura et al. Cancer Sci 2007;98:1275-80


