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Pharmacogenomics (PGx)

• Improve patient outcome by• Improve patient outcome by 
maximizing response and minimizing 

d t i i di id l'adverse events using an individual's 
genetic profile



Goal of Pharmacogenomics

Optimize Therapy So Benefits Outweigh the Risks



Adverse Drug Reactions (ADRs) in Drug Therapy

• More than 2 million people in the U.S each year 
experience ADRs resulting in over 100,00 deathsg

• Types of ADRs
• dose-related (Type A)
• non-dose-related (Type B)

• Many ADRs are associated with variants in the 
sequence of metabolizing enzymes, resulting in 
fast or slow metabolizers.
It i ibl t id tif th i• It is now possible to identify other genomic 
markers that are associated with specific ADRs

Safet Pharmacogenomics• Safety Pharmacogenomics



Abacavir (ABC)
• A nucleoside analog reverse transcriptase inhibitor 

used to treat HIV and AIDSused to treat HIV and AIDS
• Available under the trade name Ziagen

(GlaxoSmithKline)(GlaxoSmithKline) 
• Used in combination formulations 

• Trizivir (abacavir, zidovudine and lamivudine) 

• Kivexa/Epzicom (abacavir and lamivudine) 

• Approved by the FDA on December 18, 1998



Hypersensitivity Syndrome (HSR)yp y y ( )

• 5 - 8% of patients receiving ABC develop HSR5 8% of patients receiving ABC develop HSR
• Symptoms include fever, rash, GI, lethargy and 

malaise
• Can be severe and life threatening
• Usually occur within 6 weeksUsually occur within 6 weeks
• Resolves on stopping ABC
• HSR reappears on rechallenge (contraindicated)• HSR reappears on rechallenge (contraindicated)



Risk Factor Analysis

Case-control design 
5332 ti t d t ABC 197 (3 7%) f HSR• 5332 patients exposed to ABC; 197 (3.7%) cases of HSR

Compared demographic, clinical and laboratory 
characteristics:characteristics:
• HSR among black patients was lower compared with other ethnic 

groups (OR = 0.59; 95% CI, 0.38-0.91)  

• HSR among patients who received previous therapy for HIV-1 
infection was lower compared with those receiving therapy for the 
first time (OR = 0.58; 95% CI, 0.44-0.78) 

• The only characteristics identified as prognostic factors for 
HSR were previous antiretroviral treatment status and 
bl kblack race

Cutrell et al. Ann Pharmacother 2004



Genetic Risk Factors

• 150 PGx markers in 12 candidate genes150 PGx markers in 12 candidate genes 
implicated in immune response and drug 
metabolism 

• HLA-B*5701 was identified

Hetherington et al. Lancet 2002 359;1121-22.
Mallal  et al. Lancet 2002:359, 727–732.



Hughes et al.  Pharmacogenomics Journal 2008
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PREDICT-1 Prospective PGx Randomized 
Clinical TrialClinical Trial 

ABC-containing regimen 
HSR monitoring according to

ABC ï

HSR monitoring according to
Standard of Care

Randomize (1:1) ExcludeABC-naïve 
Subjects
N=~1800 ABC-containing regimen

Randomize (1:1) Exclude 
Subjects

with positive
HSR monitoring 

according to
Standard of Care

screens

EnrollStandard of Care 
plus HLA-B*5701 

screening

Enroll 
Subjects

with negative
screens• 6-Week Observation Period 

(covers 94% of HSR cases)

screens

Mallal et al.  NEJM 2008





• GSK SHAPE 
• Retrospective case control in white and blackRetrospective, case control in white and black 

subjects
• 40 white and 40 black clinically-suspected cases y p

of HSR
• 200 white and 200 black controls
• Primary endpoint

• Sensitivity of HLA-B*5701 among subjects with Se s t ty o 5 0 a o g subjects t
• clinically-suspected HSR
• skin patch test positive HSR

Saag et al.  Clin Infect Dis 2008



Saag et al.  Clin Infect Dis 2008





Schackman BR et al. AIDS. 2008 Oct 1;22(15):2025-33.



Lai-Goldman M and Faruki H. Genetics in Medicine 2008



PGx Statin-Induced Myopathy
GWAS, 85 simvastatin myopathy patients and 90 matched controls

The SEARCH Collaborative Group. NEJM 2008



PGx of Statin-Induced Myopathy

• SLCO1B1 SNP rs4363657, p = 4 x 10-9p
(Minor Allele Frequency ~15%)

• OR for myopathyOR for myopathy
• 4.5 (CI 2.6-7.7) for one C allele
• 16.9 (CI 4.7-61.1) for CC allele

• ~60% of myopathy cases explained by this60% of myopathy cases explained by this 
allele

The SEARCH Collaborative Group. NEJM  2008



PGx of Statin-Induced Myopathy
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Trans-NCI Pharmacoepidemiology and 
Pharmacogenomics Working Group (PPWG)Pharmacogenomics Working Group (PPWG)

Identify specific epidemiologic clinical andIdentify specific epidemiologic, clinical, and 
genomic profiles that could enhance response to 
therapy and minimize toxicity



Summary

• We can identify and translate PGx markers 
of drug safety into clinical practiceg y p
• RCTs and observational studies may be 

needed 
• This can be done throughout all phases of drug 

development and post-approvaldevelopment and post approval

• PGx marker evidence for physicians ≠ 
guideline committees ≠ regulators ≠ payersguideline committees ≠ regulators ≠ payers



Abacavir and Myocardial Infarction 
RR=1 90 (1 47-2 45)RR 1.90 (1.47 2.45)
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D:A:D Study Group. Lancet 2008
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